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STUDY OF PHOTOSYNTHETIC PIGMENTS
IN THE HYPERHALINE KUYALNIK ESTUARY AND ITS INFLOWS
(UKRAINE, NORTH-WESTERN BLACK SEA REGION)

Purpose. To investigate the interannual and intraannual analysis of the content of chlorophyll "a", "b",
"c" and pheophytin in the Kuyalnik estuary (KE) and its tides for the period 2008-2012, to evaluate the spatial
distribution of chlorophyll "a™ in the water area of the estuary in different seasons year and reveal the connection
of the specified characteristics with the abiotic factors of the environment.

Methods. Hydrochemical, biological and static analyses. The original geo-informational database of
comprehensive monitoring of the KE basin was used.

Results. According to the results of generalization, analysis and systematization of the experimental stud-
ies materials of the photosynthetic pigments content (chlorophylls ‘a’, ‘b’, ‘c’) and pheophytin (the primary
product of chlorophyll decomposition) in the surface waters of the hyperhaline Kuyalnik Estuary (KE) and its
main water inflows (Velykyi Kuyalnyk river, drainage channels from the Peresyp and Korsuntsivsky ponds)
during the period of low water content in the estuary (2008-2012) the interannual and intraannual distribution of
pigment content is presented, their ratio in the specified water bodies and the spatial distribution of chlorophyll
"a" content in the water area of KE in different seasons of the year are evaluated. It has been revealed that in the
periods of low water content in KE and high salinization of its waters production activity is insignificant, but it
does not stop. Adaptive mechanisms of algal communities in relation to extreme conditions of KE (salinization,
decreasing of water level and increase of water temperature, decreasing of freshwater inflow) are expressed in an
increase in the share of auxiliary pigments (chlorophylls "b™ and "c"). The obtained ratios of pigments indicate
mainly the dominance of diatom algae in all water bodies of the basin during the research period. A correlation
analysis of the relationships between the concentrations of chlorophylls "a", "b", "c", concentrations of different
chlorophylls and pheophytin and between chlorophyll "a" and the main abiotic factors of the environment (tem-
perature, pH, dissolved oxygen in water, BODs, COD, ammonium nitrogen and phosphorus phosphate) were
carried out.

Conclusions. The results of the study of the pigment fund Cl indicate that the characteristics of the con-
tent of photosynthetic pigments and their ratio can be used as integral characteristics of the productivity and eco-
logical state of water bodies.

KEY WORDS: chlorophylls "a", "b", "c", pheophytin, ratio, Kuyalnyk Estuary, inflows, abiotic factor,
interannual dynamics, intraannual dynamics, spatial distribution
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Introduction

An important problem of the XXI century
is the global warming and, as a result, saliniza-
tion and drying of water bodies, salinization and
desertification of territories, as a result of which
there is a serious threat of biodiversity reducing
[1-5]. As the consequence is the increasing of
the relevance of studying the issues of plant re-
sistance to extreme environmental factors.

The concentrations and ratios of plant
pigments, in particular chlorophyll "a", as the
main green photosynthetic pigment in the aquat-
ic environment (phytoplankton, seston) and
auxiliary light-harvesting pigments (chloro-
phylls "b" and "c") are important integral char-
acteristics of the quantitative development and
physiological state of algoflora communities,
their systematic affiliation, reflect the capacity
for production opportunities, allow to judge the
degree of trophicity and the ecological state of
water bodies [6-18]. The presence of chloro-
phyll "b" determines the development of small
flagellated green algae, the massive develop-
ment of blue-green algae was due to the in-
creased content of chlorophyll "a" [16, 18].

In general, the ratio of chlorophyll "a" to
chlorophyll "b" is an important indicator that
characterizes the relationship between the plant
and the environment [16-18]. It is important to

consider that the level and ratio of pigments can
be influenced by both abiotic and biotic factors.
Data on pheophytin content play an important
role in characterizing the physiological state too.
The ratio of the chlorophyll "a" content to the
content of pheophytin (Ca/Cph <1) indicates
the death and decomposition of algae [16, 18,
19].

Actually, data on the chlorophyll "a"
concentration in the water of the hyperhaline
Kuyalnyk Estuary (KE) are extremely limited
[19], and information on the pigments content in
its main inflows (Velykyi Kuyalnyk river, Pere-
sypski and Korsuntsivski ponds [20]) was not
available in the literature.

In this regard, this work presents a spa-
tial-temporal analysis of the photosynthetic
pigments (chlorophylls "a", "b", "c") content
and the primary product of chlorophyll decom-
position — pheophytin in the KE and its inflows
in the period 2008-2012, and based on the re-
sults of monitoring materials summarizing of
the KE ecosystem, an analysis of the relation-
ship between the specified characteristics and
the interdependence of the chlorophyll "a" con-
tent, on one hand, and the main hydrological
and hydrochemical characteristics, on the other
hand, was carried out.

Materials and methods

The analysis was carried out on the basis
of original materials collected during 2008-2012
years in the water of the KE at stations of perma-
nent integrated monitoring in the southern part of
the water area — lower reaches (stations of obser-
vations 5, 6k, 8, 9K), the central part (stations 3,
4, 12, 13) and the northern part of the estuary -
the upper part (st. 14) and in the main inflows -
the Velykyi Kuyalnyk river, Peresypski (st. 9)
and Korsuntsivski (st. 6) ponds.

The map-scheme of the observation sta-
tions of photosynthetic pigments in the surface
waters location in the KE basin is presented on
Fig. 1.

The coordinates of the observation stations
were determined using GPS navigator.

The content of phytoplankton algae pig-
ments was determined by a standard spectro-

photometric method [21] using spectrophotome-
ter ULAB 102.

Water for hydrochemical analysis and de-
termination of pigment content was collected in
plastic bottles usually at a distance of 1,5-50 m
from the shore at a depth 0,2-0,5 m.

Hydrochemical analysis and determina-
tion of pigments (chlorophyll "a", chlorophyll
"b", chlorophyll "c" and pheophytin) were car-
ried out in the "Monitoring™ testing laboratory
of the Physical-Chemical Institute of the Envi-
ronment and Human Protection of the Ministry
of Education and Science of Ukraine and the
National Academy of Sciences of Ukraine (the
laboratory is certified for the right to conduct
measurements in the field of distribution of state
metrological supervision; St. No.: 504/2007
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dated  04/13/2007, RO-409/2010  dated
07/12/2010, RO-066/2014 dated 04/14/2014).

Water temperature was measured using a
TL-4 glass thermometer with the scale of 0,1°C,
pH — using a self-powered pH meter pH-150 Ml
at the time of sampling.

In total, during the research period 49
samples were taken and analyzed for the con-
tent of photosynthetic pigments in the surface
waters of the estuary basin — 36 in the KE and
13 in its inflows.

Simultaneously with pigments concentra-
tion measurements the hydrochemical indicators
(temperature, pH, salinity, dissolved oxygen,
BODs, COD, ammonium nitrogen, phosphate

phosphorus) were measured in all named water
bodies.

To study the relationship between the
specified parameters a correlation analysis (r)
according to Pearson was performed with a sig-
nificance of P = 0,05.

The content of chlorophylls "a", "b", "c"
in the specified water bodies of the KE basin in
the period 2008-2012 years was determined
mainly during the vegetation season from April
to November. In February and April 2009 and
November 2010 pheophytin was also deter-
mined at observation stations 5, 8, and 12 in the
KE water area.
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Fig. 1 — Location of photosynthetic pigments monitoring stations in the water area of the Kuyalnyk Estuary

and its water inflows.
(based on the vector map of Odesa region M 1:50 000, CJSC “ECOMM Co”)

Results and discussion

A feature of hyperhaline KE is the signifi-
cant variability of the water regime. It is charac-

terized by quick fluctuations in water level and
salinity. That was during the period of photosyn-
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thetic pigments research in the summer-autumn
period of 2008-2012 the absolute values of water
salinity at photosynthetic pigments monitoring
stations ranged from 194 to 373%., the average
annual — in the range of 222-289%o.

At the same time, in the first decade of the
XXI century a decrease in the morphometric in-
dicators of the KE was recorded - twice on the
water surface area. Also it was observed an al-
most tenfold reduction of channel runoff (river
runoff — Velykyi Kuyalnyk, Doldoka, Kubanka
rivers, "pond runoff" — the inflow from the Pere-
sypski and Korsuntsivsky ponds) and the switch-
ing mainly to the type of water nutrition due to
atmospheric precipitation [20]. Moreover, in
May-September 2014 the water salinity varied
within extremely narrow limits — 303-323%.. In
order to stop the large-scale degradation process-
es of the KE ecosystem, it was made decision to
fulfill the estuary with sea water starting from
December 2014, in the winter-spring period. Sea
water was supplied from the Odesa Bay through
the pipeline to the southern part of estuary (about
10 million m* annually).

The transportation of sea water from the
Odesa Bay that has taken place in recent years
did not stop, but only slowed down the process of
the KE drying. As a result, ~800,000 tons of salt
entering the estuary with seawater did not possi-
ble to reach a level of water salinity favorable for
the development of biota — the main producer of
the organic matters of medicinal peloids [20, 22].

In the summer seasons of 2015-2016 wa-
ter salinity in the estuary water area varied within
230-381%o, in autumn — within 283-320%o,
reaching 417-448%o in the shallow waters of the
northern part.

The average air temperature for the spring
season of the specified period fluctuated in the
range of 10,2-11,7°C. The warmest was the
spring season of 2012, the average monthly tem-
perature in May reached 19,4°C. In summer the
highest average monthly air temperatures were
characteristic for August 2010 (26,2°C) and July
2012 (25,7°C). The average air temperature in
the autumn period of 2010 was 13,2°C, in 2012 —
14,3°C. The warmest autumn month during the
research period was September 2012.

The average annual air temperature during
this period varied in the range of 11,7-12°C and
exceeded the climatic norm (10,6°C).

The average annual precipitation amounts
in 2008-2009 were lower than the climatic norm,
in 2010 and 2012 they exceeded the climatic
norm and amounted to 742 mm and 526 mm
respectively. Recent years were dry.

Under these conditions the species diversi-
ty of the algae species observed in different years
differed greatly. The most diverse algal flora of
KE was represented in the period of high water
content in the estuary (2004-2006) along the
water salinity gradient of 49,9-153,9%o — 90 spe-
cies (69 diatoms, 16 blue-green and 4 green al-
gae). In 2005-2006 the number of algae species
ranged from 55 to 58 during the period of low
water level in 20082018 from 2 to 12 [20].

Our calculations indicate the existence of a
relationship between water salinity and the num-
ber of algae taxa that appear under these condi-
tions. The relationship between these indicators
was inverse, and at the level of average strength
(r=-0,57, R2=0,95). Rhoicosphenia abbrevi-
ata, Tabularia tabulata, Cylindrotheca closteri-
um, Surirella striatula Turpin, Spirulina
meneghiniana, Achnanthes brevipes, Stauropho-
ra salina, Dunaliella salina were noted among
the species with the highest physiological adapt-
ability and rapid response to changes in the phys-
ical and chemical conditions of the environment.
The last of the mentioned species turned out to be
the most labile. It occurred in the water ecotopes
of the KE basin in the salinity range of 5-345%o.
During the period of seawater supply the number
of species increased slightly due to the genera
Chaetoceros and Coscinodiscus, etc. [20].

The results of photosynthetic pigments
studies in the KE water and its main inflows
are presented in Table 1, hydrochemical analy-
sis of reservoir waters at monitoring stations —
in Table 2. Investigating the concentrations of chlo-
rophylls ("a", "b", "c") in the KE water area during
2008-2012 pp. we received the significant array of
data that testify to a wide range of their indicators:
chlorophyll "a" — from 0,09 pg/dm? to 11,83 pg/dm?,
chlorophyll "b" — from 0,21 pg/dm? to 8,66 pg/dm?,
chlorophyll "c¢" — from 0,86 pg/dm? to 15,95 pg/dm?
(Table 1).

In the water inflows of KE the content of
chlorophylls "a", "b" and "c" varied within the
following limits: the Velykyi Kuyalnyk river —
0,26-12,5 pg/dm?, 0,10-0,55 pg/dm* and 1,11 -
2,03 pg/dm? respectively; Peresypski ponds —
0,29-2.,30 pg/dm?, 0,59-2,38 pg/dm* and 2,45-
8,44 ng/dm® respectively; Korsuntsivsky ponds
— 0,48-2,63 pg/dm?, 1,40-5,02 ug/dm?® and 7,0-
15,20 pg/dm? respectively.

By our opinion the significant variability
of microalgae communities’ photosynthetic pig-
ments concentrations of the shallow KE is related
to dynamic changes in its abiotic conditions un-
der the influence of climatic and anthropogenic
factors.
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Table 1
The pigment content in the KE and its water inflows in the period 2008-2012
Water body Pigments concentration, pg/dms
Sampling date (for KE Ne of the Chlorophyll Chlorophyll Chlorophyll Pheophvtin
observation station) «a» «b» «o» phy
13.05.2008 Velykyrli\ll<etﬁyalnyk 0,60 0,55 2,03 i
KE, st. 12 1,21 1,46 5,95 -
KE, st. 14 1,20 1,46 5,95 -
KE, st. 5 1,30 2,37 8,90 -
KE, st. 3 0,34 - - -
KE, st. 4 0,34 - - -
KE, st. 6k 0,34 - - -
KE, st. 9k 10,44 - - -
Korsuntsivsky 0,48 1,40 7.0 i
ponds, st. 6
Peresyp ponds, st. 9 2,30 1,12 3,30 -
15.08.2008 KE, st. 5 3,43 3,38 8,94 -
KE, st. 12 0,50 0,79 1,90 -
KE, st. 14 0,49 0,79 1,90 -
02.09.2008 Korsuntsivsky 1,66 5,02 7.96 i
ponds, st. 6
24.10.2008 KE, st. 5 2,75 1,80 4,96 -
KE, st. 12 3,11 2,79 8,16 -
KE, st. 14 2,84 2,79 8,16 -
22.02.2009 KE, st. 5 3,82 2,05 14,6 2,35
24.02.2009 KE, st. 8 10,62 5,22 7,1 15,9
05.04.2009 KE, st. 5 2,23 0,71 - 3,38
KE, st. 4 3,69 4,54 15,95 14,15
Korsuntsivsky 2,63 4,60 1520 i
ponds, st. 6
Peresyp ponds, st. 9 1,48 2,38 8,44 3,64
23.04.2009 KE, st. 12 0,18 - - 1,16
Peresyp ponds, st. 9 0,29 - - 1,01
23.05.2009 KE, st. 14 1,20 - - -
03.06.2009 Velykyrli\llzl#yalnyk 131 0.1 113 1,85
02.07.2009 KE, st. 5 1,55 3,03 - -
KE, st. 3 1,96 8,66 - -
14.07.2009 KE st 14 0.49
KE, st. 13 0,09 0,21 1,27 -
29.09.2010 Peresyp ponds, st. 9 0,46 0,59 2,45 -
KE, st. 12 0,21 0,22
14.10.2010 KE, st. 8 0,33 0,55 0,86 0,05
26.11.2010 KE, st. 9x 0,55 0,49 1,38 0,58
05.11.2010 KE, st. 5 1,0 0,44 1,0 1,75
12.11.2010 Verkyrli\IéL:yalnyk 0,26 0,39 111 0,17
25.04.2012 KE, st. 5 44 - - -
KE, st. 12 11,83 - - -
KE, st. 14 8,42 - - -
14.06.2012 KE, st. 14 1,62 - - -
12.10.2012 KE, st. 12 1,72 - - -
16.10.2012 KE, st. 9x 0,92 - - -
18.10.2012 KE, st. 5 1,39 - - -
KE, st. 8 1,16 - - -
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Table 2
The main physical and chemical parameters of the KE and its water inflows
in the period 2008-2012
Bioche- Chemical
Water body Diesolved mical oxygen . —
Sampling (for KE Ne of oxygen, oxygen demand IZ{E?;' Salinity H :,\lnH",\l’ F;?"SP’
date the observation mg O: demand (COD), °oC ' S, %o P / dgms / d?ns
station) /dms (BODs), mg O:
mg O: /dms /dms
1 2 3 4 5 6 7 8 9 10
13.05.2008 | Velykyi 5,39 23,6 46,7 17 21 | 797 431 | 0,063
Kuyalnyk river
KE, st. 12 3,13 32,9 488 23 207 750 | 24,3 0,135
KE, st. 14 4,52 37,3 402 26 253 748 | 29,4 0,073
KE, st. 5 5,80 29,2 231 22 206 7,83 | 33,2 0,079
13.05.2008 KE, st. 3 5,56 46,3 548 22 212 7,42 | 18,17 0,17
KE, st. 4 5,39 42,3 443 23 208 7,45 | 34,12 0,15
KE, st. 6k 4,87 32,9 242 23 200 7,71 | 38,52 1,31
KE, st. 9k 5,39 23,6 176 23 201 7,56 | 55,36 0,19
Korsuntsivsky | ¢ 5 20,9 453 22 11 | 709 013 | 0079
ponds, st. 6
Peresé’tp gonds' 17,74 7.7 15,1 16 23 [780| 013 | 0,294
15.08.2008 KE, st. 5 5,57 34,9 432 32 266 7,04 | 61,1 0,050
KE, st. 12 4,0 43,4 368 33 298 7,18 | 15,7 0,079
KE, st. 14 2,09 42,5 727 35 341 6,97 - 0,155
02.09.2008 | Korsuntsivsky |4 g7 32,9 i 24 11 | 7.99 | 29,96 | 0432
ponds, st. 6
24.10.2008 KE, st. 5 5,57 34,9 452 14 194 [ 7,70 | 61,14 | 0,049
KE, st. 12 4,00 21,2 599 15 254 7,93 | 15,66 | 0,053
24.10.2008 KE, st. 14 3,65 31,8 361 17 267 742 | 8,32 0,155
22.02.2009 KE, st. 5 6,80 2,90 - 2 196 754 | 2,90 0,033
24.02.2009 KE, st. 8 9,40 5,00 - 2 115 754 | 1,17 0,039
05.04.2009 KE, st. 5 7,35 27,8 272 15,3 206 7,41 | 13,51 | 0,026
05.04.2009 KE, st. 4 - - - 15 - - - -
Korsuntsivsky | ¢ 5 5,04 10,3 13 096 |823]| 509 | 0,013
ponds, st. 6
Peres}s’f gonds’ 14,80 3,1 6,3 13 22 | 7610039 | 0139
23.04.2009 KE, st. 12 9,96 245 333 14 215 7,42 | 9,102 | 0,043
Peresztp Sp))onds, i ) i 75 18 i i i
23.05.2009 KE, st. 14 4,52 37,3 402 20 253 7,29 | 29,36 | 0,073
03.06.2009 | ~ Velykyi 153 22,4 47 21 26 | 773 | 1,08 | 0,056
Kuyalnyk river
02.07.2009 KE, st. 5 - - 699 25 235 7,42 | 9,58 0,129
14.07.2009 KE, st. 3 - - 538 22 265 7,19 | 21,46 | 0,132
KE, st. 14 3,65 555 35 299 6,96 | 12,36 | 0,459
29.09.2010 KE, st. 13 4,50 26,3 372 25 299 7,57 | 26,55 | 0,152
Peresz’tp gonds’ 17,70 6,4 11 17 11 | 7930436 | 1874
14.10.2010 KE, st. 12 3,70 21,7 181 12,5 281 7,67 | 12,82 | 0,079
KE, st. 8 4,80 24,1 350 15 266 7,63 | 11,63 | 0,224
05.11.2010 KE, st. 5 2,50 22,8 290 - 280 7,58 | 41,65 | 0,492
12.11.2010 | Velykyi 3,80 10,2 12,8 i 13 | 7830179 | 2,188
Kuyalnyk river
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1 2 3 4 5 6 7 8 9 10
26.11.2010 KE, st. 9k 4,20 22,7 502 12 266 7,67 | 15,43 | 0,673
25.04.2012 KE, st. 5 - - - 25 - 7,34 - -

KE, st. 12 3,96 - - 25 302 7,30 - -
KE, st. 14 4,77 - - 29 341 7,30 - -
14.06.2012 KE, st. 14 - - - 40 373 6,70 | 73,19 -
12.10.2012 KE, st. 12 - - - 19 259 7,65 | 45,08 -
16.10.2012 KE, st. 9k - - - 23 351 7,63 | 42,14 -
18.10.2012 KE, st. 5 - - - 15 141 8,16 | 14,29 -
KE, st. 8 - - - 19 368 7,56 | 18,69 -
o 18
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Fig. 2 — Intra-annual changes of chlorophylls "a", "b", ""c" concentrations in the Kuyalnyk Estuary
(according to averaged data in the period 2008-2010).

The dynamics of synchronous seasonal
changes in the chlorophylls "a", "b", "c" content
in KE in the period 2008-2010 is presented in
Fig. 2. In general, increased concentrations of
chlorophyll were observed in the spring, early
summer, and mid-autumn (Fig. 2) and corre-
sponded to the seasonal trend in the number
and biomass of algae [22].

It should be noted that the presence of
chlorophyll "b" indicates the development of
the flagellated green algae in the research area,
but the chlorophyll "c" — the diatom algae [23].
Thus, the composition of photosynthetic pig-

ments is largely determined by the systematic
affiliation of algae (Table 3).

It should be noted that the part of chlo-
rophyll "c" dominates during all seasons of
2008-2010, which indicates a decrease in pho-
tosynthetic activity during the period of the
estuary salinization, as also indicated by the
degradation of algocenosis [20, 22]. In this
case the adaptive mechanisms of algocenosis
are expressed in the growth of the auxiliary
photosynthetic pigments "b" and "c" role.

In the KE water area the maximum con-
centrations of chlorophyll "b" (8,66 ng/dm?)

Table 3
The content of photosynthetic pigments with different ratios of microalgae groups
in the KE in May 2008 (based on averaged data)
A Chlorophyll | Chlorophyll | Chlorophyll X
Bacillariophyta | Cyanophyta | Chlorophyta «@» by « chlorophyll
% pg/dm?
75 17 8 2,2 18 6,9 10,9
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were observed in July 2009, the minimum (0,21-
0,22 pg/dm?) in September-October 2010. The
maximum concentrations of chlorophyll "c"
(14,60-15,95 pg/dm?) were recorded in the win-
ter-spring period of 2009, the minimum (0,86-1,0
pg/dm?) — in October-November 2010.

During this period an increased amount
of additional pigments (chlorophylls "b" and
"c") was revealed in the waters of high salinity.
The percentage of chlorophyll "b" were 10-
31,6% of the total amount, chlorophyll "¢" —
30,9-71,3%. At the same time, in almost all
years and seasons the importance of chloro-
phyll "c" in the pigment deposits observed.

It was the evidence that the main mass of
the algocenosis of the KE was mainly composed
by diatom algae due to the periods of extremely
high salinity of water (close to 300%o and higher
when in the water area of the estuary dominated
mainly the green flagella and the Dunaliela Sa-
lina Teod. that had been confirmed by the re-
sults of the algal flora is monitoring maintained
in the same time [20, 22, 23].

The ratio of chlorophyll "c" to "a" in the
KE varied during that period from 0,67 to 6,85.
The increase in the ratio is probably associated
with a faster decomposition of chlorophyll "a"
compared to chlorophyll "c¢" [16-19], which al-
lows us to judge about the physiological state of
phytoplankton. The ratio of the chlorophyll "a" to
chlorophyll "b" concentration, which characteriz-
es the potential photosynthetic activity of micro-
algae (the higher the ratio — the higher the activi-
ty), fluctuated in the KE water area in the range
of 0,23-3,14 and in almost 53% of cases did not
exceed 1, that indicates the low potential photo-
synthetic activity of algocenosis in conditions of
low water content in the estuary and high water
salinity.

Another important indicator of the micro-
algae communities physiological state is the phe-
ophytin content [16, 18]. As we mentioned
above, when the ratio of the chlorophyll "a" con-
tent to pheophytin is <1, algae decomposition
processes dominate in the water body. The pro-
portion of pheophytin less than 40% of the total
pigments amount corresponds to the active state
of phytoplankton, an increase in the proportion of
pheophytin to 40-65% already indicates a sup-
pressed state of communities with reduced phys-
iological activity and low production potential,
and with a proportion of > 65%, algae cells no
longer have the necessary photosynthesis poten-
tial [14, 16, 17, 18].

According to the data of experimental
studies in the winter-spring period of 2009 and
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autumn of 2010 the part of pheophytin in the
water area of KE during this period fluctuated in
the range of 2,87-69,30%. At the same time, in
October-November 2010 the share of pheophytin
varied from 2,87 to 23,78% that corresponds to
high production potential and the winter-spring
period of 2009 was characterized mainly by a
decrease in production potential. During thas
period the processes of destruction of microalgae
communities dominated, that was also confirmed
by algofloristic research data [20, 22, 23].

In 2015 and 2016 according to the authors
[19] after filling the estuary in winter and spring
periods with sea water from the Odesa Bay the
concentration of chlorophyll "a" increased slight-
ly and ranged from 1,1 to 57,6 pg/dm?, and the
pheophytin - from 1,0 to 38,4 pg/dm?. The max-
ima of chlorophyll "a" were observed in April (>
25 pg/dm?) and were characteristic for hyper-
trophic water bodies. The analysis of the ratio of
the pheophytin to chlorophyll "a" concentration
shown that in 2015 from July to December and in
2016 from July to November the greatest degra-
dation of microalgae communities was noted.

It should also be noted that in the spring of
2015-2016 we observed the blooming of Dunal-
iella salina in the southern part of the estuary
water area, that is also indicated by the increased
content of chlorophyll "a".

The correlation analysis of photosynthetic
pigment relationships showed that the closest
positive relationship was observed between the
concentrations of chlorophyll "a" and chlorophyll
"b" (r = 0,535). The correlation between the con-
centrations of chlorophylls "a" and "c" was
0,467, and between chlorophylls "b" and "c" —
0,698. The correlation coefficient between the
concentrations of pheophytin and chlorophylls
"a" and "b" was 0,837 and 0,967 respectively.

The time changes of chlorophyll "a" con-
centration in many respects repeats changes in
water temperature and salinity. In April-May
along with the warming and lowering of water
salinity (and as the result increase in the photo-
synthesis intensity) the concentration of chloro-
phyll "a" also increases (Table 1).

Suppression of the algal flora development
in the KE is already observed at a salinity of
200%o [20] (Fig. 3).

For the KE the seasonal spatial differences
in the chlorophyll "a" concentration are quite
typical across the water area (Fig. 4 A, B, C).

Spatial distribution is characterized by
spotting, especially in spring (Fig. 4 A). In-
creased concentrations of chlorophyll "a" were
observed in the spring in the southern, central
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Fig. 3 — Synchronous changes of algae species diversity and water salinity in the KE in 20042018
(according to averaged data during the algal flora research period [20])
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parts of the estuary water area and in the upper
part of the estuary, mainly near mouths of river
(station 14, 3k), near ponds (stations 9k, 6k) and
streams (station 12) enters. In summer the distri-
bution of chlorophyll "a" was more uniform with
a maximum in the central part, in autumn an in-
creased content of chlorophyll "a" was observed
in the shallow water in the top part of the estuary.
In general, the high content of pheophyt-
in in the KE water area (Table 1) indicates that
during the period of the conducted research
(2008-2012) there were unfavorable conditions
for algocenosis, which is completely consistent
with the data of previous research in the first
two decades of the 21st century. [20, 22, 23].
The data we obtained show that the con-
tent of chlorophyll "a" in the water area of the
KE and its main inflows is determined by a
complex of abiotic factors: first of all - lighting
conditions, temperature, oxygen and salt re-
gimes, and the content of biogenic substances.

Thus, according to the results of re-
search in May 2008 the close direct correlation
was registered between the content of chloro-
phyll "a" in plankton and suspended particles
in water of the KE (r = 0,938), ammonium ni-
trogen (r=0,811), silicon soluble in water
(r=0,808) , dissolved oxygen (r = 0,588) and
inversely with BODs (r=-0,715) and COD
(r=-0,582). The similar correlations were
registered in all seasons of 2008, but of differ-
ent strength.

In general, the level of the chlorophyll
"a" content corresponds to the dynamics of
changes in salinity and water temperature (Fig.
5). On the monthly averaging scale the correla-
tion coefficients of the chlorophyll "a" concen-
tration and the salinity and temperature of wa-
ter of the KE are -0,37 and -0,55 respectively
(at 95% level of significance). When the time
scale of averaging increases, the closeness of
the correlations increases too.

Cliloropha "

Fig. 5. The dynamics of average monthly changes: A — chlorophyll "a" and water temperature;
B — chlorophyll "a" and water salinity of the KE in the period 2008-2012

With seasonal averaging the correlation
coefficients were -0,63 and -0,82 respectively
(at the same level of significance). Relatively
low values of the chlorophyll "a" content in
KE water during the study period were due to
high water mineralization, which negatively

affects the development of algal flora [20]. A
significant excess of the chlorophyll content in
the sum with pheopigments in comparison with
the content of chlorophyll "a" in the phyto-
plankton of the KE indicates unfavorable con-
ditions of existence for algoflora.

Conclusions

As a result of conducted research new
data were obtained about the content of photo-
synthetic pigments (chlorophyll "a", "b", "c")
in the KE during the period of low water level
(2008-2012) and its main water inflows, and
about features of the chlorophyll "a" spatial
distribution in different seasons of the year.

The ratio of photosynthetic pigments
and their decomposition products in the period
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of low water content and high salinity of the
KE waters indicate that in such conditions, in
most cases, the processes of destruction of mi-
croalgae groups dominate over the production
processes. The correlation between pigment
concentrations is characterized by high correla-
tion coefficients at the level of 0.467-0.698 in
the long-term aspect.
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A high correlation is revealed between
the main photosynthetic pigment (chlorophyll
"a") and its decomposing product pheophytin
(r=0,837).

Adaptive mechanisms of microalgae
groups in relation to high salinity conditions are
expressed in an increase in the proportion of
auxiliary pigments relative to chlorophyll "a".

According to the results of correlations
between the content of chlorophyll "a" and
abiotic factors of the environment for the
growth of microalgae communities have been

revealed a number of main indicators (tem-
perature, salinity, oxygen regime and regime of
biogenic substances) that significantly affect
photosynthetic activity, KE productivity, struc-
ture and species composition of algocenosis.
The results of the KE pigment fund
study indicate that the characteristics of the
content of photosynthetic pigments and their
ratio can be used to identify periods and zones
of disturbance of ecological conditions in the
reservoir and are sufficiently informative char-
acteristics of the functioning of the reservoir.
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Merta. [Jocmiguty BMIiCT (OTOCHHTETHYHHUX MITMEHTIB (XJIOpodity «ay, «by», «o» 1 deoditnHy) y rinepra-
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Baropii Kut Ta BusiBUTH BIUIMB a010THYHHUX YMHHUKIB BOJAHOTO CEpPEOBHIIIA HA 3a3HAYEH] XapaKTEPUCTUKH.

17


https://doi.org/10.3390/phycology3030024
https://doi:10.15421/01210
https://doi/10.1615/HydrobJ.v59.i4.30
https://doi:10.1023/B:WARE.0000013579.89883.55
https://doi.org/10.26565/1992-4224-2017-27-04
https://doi.org/10.26565/1992-4224-2017-27-04
https://doi:10.1615/InterJAlgae.v25.i3.30ю
https://doi.org/10.1615/HydrobJ.v59.i5.10
mailto:i.l.monitoring@ukr.net
http://orcid.org/0000-0002-1475-4415
mailto:i.l.monitoring@ukr.net
http://orcid.org/0000-0003-4445-9879
mailto:sscu@ukr.net
https://orcid.org/0009-0006-1132-052X

ISSN 1992-4259 Bichrk XapKiBCHKOr0 HaIliOHAIBHOTO yHiBepcuTeTy imMeni B. H. Kapasina.

Cepist «Exomnoris». 2024. Bumyck 31

Metoan. ['igpoximiyHi, rizpo6ioyoriyHl METOAM aHallizy, TeoiH(OpMaIiifHUi TPOCTOPOBHI aHami3 Ta
CTaTHCTHYHMH aHaii3. BukopucraHo opuriHaneHy reoindopmaiiiny 0a3y JaHUX KOMIUIEKCHOTO 0araTopiyHOro
(2000-2022 pp.) moHiTopuHTY Gaceiiny KysibHUIIBKOTO THMaHY.

PesyabraTn. 3a pesynbrataMu y3arajlbHEHHs, aHajli3y Ta CHCTeMaTH3allil MaTepialiB eKCIepUMEeHTallb-
HUX JOCIIDKEHb BMICTY (DOTOCHHTETHYHHUX ITMEHTIB (XJI0podiry «a», «by», «c») 1 ¢peoditury (EpBUHHOTO
MPOAYKTY po3many xJopodiny) y moBepxHEBHX Bojax rimeprammaHoro Kysumpaunbkoro mumany (Ki) i #oro
OCHOBHHX mnpurninBax (p. Bemukuit KysmeauKk, kaHanmu ctokiB 3 Ilepecurnceknx Ta KopcyHIIBCEKHX CTaBKiB) Y
nepion HU3bKOI1 BogHOCTI JInMaHy (2008-2012 pp.) mpeacraBineHo MKPIYHUI Ta BHYTPIIIHROPIYHUN PO3IIOALT
BMICTY IITMEHTIB, OI[IHEHO X CITiBBiTHOIICHHS B 3a3HAYEHUX BOJHMX 00’€KTaX Ta MPOCTOPOBHI PO3IOIIT BMiC-
Ty xsopodiny «a» no akBaropii Kit B pi3Hi ce30HM poky. BcTaHoBieHo, o B nepiogu HU3bKoI BogHocTi Kir Ta
OCOJIOHEHHSI MOro BOJ MPOAYyKIiHHA AisJIbHICTh HE3HAYHA, ajle BOHA HE MPUIHMHAETHCS. ANaNTHBHI MEXaHI3MH
BOJIOPOCTEBHX YIPYIOBaHb 11010 eKCTpeMalbHUX yMOB Ki1 (0cOIOHEHHS, OOMITiHHS, ITiABUILEHHS TEMIIEPaTypH
BOJIM, CKOPOUYECHHS MIPUTOKY HPICHUX BOJ) BHPAXAIOTHCS B 30UIBIICHHI J0J JONOMDKHHX IITMEHTIB (XJI0podi-
7iB «b» i «c»). OTpuMaHi CHiBBIAHOIICHHS MIrMEHTIB BKa3ylOTh B OCHOBHOMY Ha JOMIHYBaHHS BOJOPOCTEH
BIJUIITY JIaTOMOBHX Y BCiX BOJHHX 00’€KTax OaceiHy MpOTSIroM Hepioay AociipkeHb. [IpoBeeHO Kopesiiii-
HU aHaNi3 B3a€MO3B’SI3KIB MK KOHIIEHTpAIiAMH XJI0podimiB a, b, ¢; koHmeHTpalisiMu okpeMux XI0podimis i
tdeoditrHy Ta MiX XIOpPOPLIOM «a» i OCHOBHHMH a0iOTHYHUMH YMHHHKAMH CEpeqoBHINa (Temmeparypa, pH,
po3umHeHuit y Bogi kuceHb, BCKs, XCK, azot amowiitanii, hochop pocdarruii, kpemHiit pozunnHmMii). Pesys-
TaTU AOCIIKEHb CBITYaTh PO HU3bKY (POTOCHHTETHYHY IisUTbHICTH BomopocTeil Kit Ta mepeBakaHHS mporecis
JeCTPYyKIii B Mepiosl HU3bKOI BOJXHOCTI Ta OCOJIOHEHHS JIMMaHy.

BucnoBku. Ha nincraBi naHux 0aratopiyHHX CHOCTEPEXEHb JOCIHIIKEHO 3B’SI3KM MIX BMICTOM XJIOPO-
¢biny «a» 1 aDlOTHYHUMH YMHHHUKaMH CEpPEIOBHINA 3POCTAHHSI YIPYIOBaHb MIKPOBOJOPOCTEH Ta BUIIICHO Psia
OCHOBHHX ITOKa3HHUKIB (TeMIlepaTypa, COJOHICTh, KUCHEBUI PEKUM 1 PEKUM OIOTEHHUX PEYOBHH), SIKI CYTTEBO
BILUIMBAIOTh HA (POTOCHHTETHYHY aKTHBHICTh, IPOAYKTHBHICTH KiI, CTpYKTYpY Ta BUIOBUIA CKJIaJ ajJbroLEHO3Y.
Pesynpratu nocinimkeHHs nirMmeHTHoro ¢onay Ki cBiguath mpo Te, o XapaKTepUCTUKU BMICTy (POTOCHHTETH-
YHUX MITMEHTIB Ta iX CIIBBIAHOIICHHS MOXYTh OYTH BUKOPUCTAHI B SKOCTI IHTEIPAJbHUX XapaKTEPUCTHK IIPO-
JTYKTHBHOCTI T4 €KOJIOTIYHOTO CTaHy BOJOHM.

KJIFOYOBI CJIOBA: xzopogin «a», «by, «c», eogimun, cnisgionowenns, Kysanouuyvkuil numarn,
NPUNIUBU, ADIOMUYHI YUHHUKU, MIJCDIYHA OUHAMIKA, 6HYMPIUHbOPIUHA OUHAMIKA, NPOCMOPOBUL PO3NOOLT
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OUIHKA EKOJIOTTYHOI'O PU3UKY 3ABPYJIHEHHS IPYHTIB
BAKKNMHU METAJIAMUA

Mera. O1iHKa €KOJIOTIYHOrO PU3UKY 3a0pYIHEHHS IPYHTIB B&)KKUMH METaJaMH, aHAI3 TX KOHIEHTpALil
Ha MPUPOJOOXOPOHHUX TEPUTOPIsX 3MiiBChKOT rpoMai XapKiBCchKoi 00macti Ta B 30Hi BIUmBY 3MiiBckkoi TEC.

Metoau. [TonboBi, aToMHO-a0copOLiiiHOT ciekTpodoTOMETPIT, 715 OL[IHKK €KOJIOTTYHOTO PUBUKY BUKOPH-
CTaHO METOIMKY XaKaHCOHA, sIKa BKIIFOUAE PO3PaXyHOK KoedimieHTiB 3a0pyaaenns (Cif), iHIeKciB MOTEHIIITHOTO
exosorignoro pusuky (Eir) Ta cykynsoro pusuky (RI).

PesyasTaTu. JocmimkeHHs 0a3yBaiocs Ha BiIOOpi mpod IPyHTY 3 YOTHPHOX JIOKaIliil: OoTaHiuHI 3aKa3-
uuku «llukanosey, «MoxHauaHChKkHNY, « CKpUnaiBcbkuin» Ta paion modausy 3miicbkoi TEC. KonrenTpairii Ba-
JKKUX METJIiB y TPYHTaX JIOKAIliil IPUPOI00X0OpoHHOTO (oHy He nepesuinyBanu ' /1K, 3a BUHATKOM mifBHUIIe-
HOTO BMICTY IIMHKY Ta 3ai3a. B npobax rpyuty 0iist 3miiBcbkoi TEC Bi3HAYCHO CYTTEBE MIEPEBUILICHHS (POHOBHX
PIBHIB BaYKKHX METAJIB: 3aji3a, Milli, KoOanbTy Ta HUHKY. [HIekcu cykymHoro pusuky (RI) mns moxamiii mpupo-
JI0OXOPOHHOTO (HOHIY BH3HAYECHO HA PiBHI cmabkoro exonorigynoro pusuky (Rl < 4), ans paitony 3miiscskoi TEC
et nmokasuuk 3uauno Bummi (Rl = 25,98), mo cBiguuts npo migBuieHnii pusuk. HaiGinpimuit iHgexc moreH-
uiiiHoro pusuky (Eir) mos's3anuii i3 BMiCTOM KOOaJbTy Ta KaJMIIO.

BucnoBku. 3a0pyJHEHHS IPYHTIB BAXXKUMH METaIaMU B 3MiTBCBKii rpoMajii Mae JIOKalli30BaHUH XapakTep,
HalOUIbII Hebe3neuHl KoHIeHTpalii croctepirarorbest mooumsy 3miiBebkoi TEC. IpuponooxoponHi tepuTopii
MAalOTh HE3HAYHUH PU3UK 3a0pyTHEHHS, OHAK BUCOKHI PiBeHBb 010I0CTYITHOCTI IIMHKY Ta IHIINX METAIiB BKa3ye
Ha HEOOXiTHICTh MOCTIHHOTO MOHITOPHHTY. MeToanka XaKkaHCOHA J0oBesia e(heKTUBHICTh y BU3HAUCHHI PH3HKY
JUISL 3I0POB’Sl Yepe3 BIUIMB BaKKUX METalliB. Pe3ynpTaTd MiIKPECTIOITh HEOOXITHICTh 3aXO/IB 13 3MEHIICHHS
BILUIMBY TEXHOT'CHHHX 3a0py/HEHb, TAKUX SIK KOHTPOIb 32 BUKHIAMH, PEKYJIbTUBALliS IPYHTIB Ta 3HMKCHHS aH-
TPOTIOTEHHOT'O HABAHTAKEHHSI.

KJIIOYOBI CJOBA: gaoicki memanu, eKoA0i4HULl PU3UK, IPYHM, Memoo0 XaKancona, Oomaniunull 3axa-
sHux, 3miiscoka TEC
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3a0pyaHEHHSI TPYHTiB Ba)XKHMMH MeTa-
JIaMU € OJIHIEI0 3 HAWOIIBII aKTyaIbHUX EKOJIO-
TiYHUX Mpo0IeM CyYacHOCTI, OCOOJIMBO B YMO-
BaxX IHTCHCUBHOI ypOaHi3ailii Ta pO3BUTKY TpPO-
MUCJIOBOCTI. [pyHTH BilirpatoTh KIIFOYOBY POJIb
y (QYHKIIOHYBaHHI €KOCHCTEM, 3a0e3Nedyr0Uun
NPOAYKTHBHICTD arpoiaHamadTiB, peryssimito
0l0oreoXIMIYHHX IMKITIB Ta MATPUMAaHHSA 010pi3-
HOMaHITTsA. OTHAK HAKOMMYEHHS BaKKUX METa-
JB y TPYHTOBOMY TIOKPHBI CTBOPIOE 3HAYHI PH-
3MKU U1l HABKOJIMIIIHBOT'O CEPeIOBUINA Ta 370-
POB’SI IIFOJIMHM, OCKUTBKH I1i TOKCHYHI €JIeMEHTH
MAarloTh 3[IaTHICTH IO 010aKyMyJSIii, Mirparmii y
XapYOBHX JIAHITFOTAX 1 TPUBAJIOTO 30€pEeKEHHS y
IpyHTOBUX cucTeMax. OCHOBHHMH JKEpeslaMu
3a0pyZHCHHSI TPYHTIB BOXKHMH MeTalaMHu €
MPOMUCIIOBI BUKH/IH, aBTOTPAHCIIOPT, CUTHLCHKO-
rocrojapchka MisUIbHICTh, HEMPAaBUIILHE MOBO-
JOKCHHS 3 BIIXOJaMU Ta MPHUPOJHI MeOXiMidHi
npotiecu. Lli Mmetanu, 30kpemMa cBUHEIb, KaaAMii,
MifIb, IIMHK, XPOM, HE TUILKU 3MIHIOKOTh ()i3UKO-
XiMi4Hi BJIaCTHBOCTI TPYHTY, ajl¢ i HEraTWBHO
BIUIMBAIOTh HAa CTAH POCIMHHOCTI, SIKICTb BOA-
HUX PECYpPCIiB Ta 37IOPOB'S IOJEH, SIKi KOHTAKTY-
I0Th 13 3a0pyTHEHUM CEPEIOBHIIEM.

Oco0:11B01 yBaru 3aciIyroBye OILiHKa €KO-
JIOTIYHOTO PU3HUKY, TIOB'SI3aHOTO 13 3a0pyaHEH-
HSIM IPYHTIB B&XKUMHU METaJlaMU, sIKa JO3BOJISIE
KUTbKICHO BH3HAYHUTH DPIiBEHb TOTEHIIIHOI 3a-
TPO3H JUTS €KOCHCTEM 1 HACENeHHS. Y TaKUX JI0-
CJIIJDKCHHSX BaXKJIMBO 3aCTOCOBYBaTH iHTErpa-
TUBHI IiJIXO/Y, 1[0 BKIIIOYAIOTH Ja0OpaTOpHUIA
aHaJi3 BMICTy METalliB, PO3PaxyHOK €KOJOTid-
HUX IHJEKCIB Ta MOJICJIOBAHHS PO3MOILTY 3a-
Opy/IHIOBaUiB.

HocnipkenHst crany TpyHTIB B YKpaiHi
4acTo (POKYCYETHCS HA MOHITOPHHTY IPYHTOBOI
SKOCTI Ta CTBOPEHHI YMOB JJIs i 30epekeHHS.
Hanpuknan, po3podka UepBoHOI KHUTH IPYHTIB
VYKpaiHu € epCleKTUBHUM 1HCTPYMEHTOM 30e-
PEKEeHHS yHIKaIbHUX IPYHTIB y perioHax 3i 3Ha-
YHHM BIUTMBOM TOCIIOJNAPCHKOI MisutbHOCTI [1].
HaykoBi mparmi ocTaHHiX POKiB BHCBITIIOIOTH
METOJIUKH OIIHKU IPYHTOBUX pecypciB. JJo Hux
HaJiekath (Pi3MKO-XIMIYHMN aHall3 IPyHTOBUX
3pa3KiB, BU3HAYCHHSI BMICTy TOKCHYHHX PEUO-
BUH, OPTaHiYHOTO BYTIIEIIO Ta 1HII MOKa3HUKH,
IO XapaKTepU3YIOTh EKOJOTIYHUN CTaH 3eMellb
[1]. AHamni3 nux napameTpiB € OCHOBOIO JJISl BH-
SIBJICHHS JIeTpaJlalliiHUX MIPOIIECiB, TAKHUX SIK 3a-
COJIEHHS, epo3ist Ta 3a0pyIHEHHS BAXKKUMH Me-
tanamd. Ha ocHOBI niTepaTypHHUX IKepen, Cy-
YacHI METOAW OLIHKH BKJIIOYAIOTh BUKOPHUC-
tanHs reoindopmauiitnux cucteM (I'IC) mis ka-
pTYBaHHS  JerpajalliiHUX  MpOLECiB  Ta

Beryn
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MIPOTHO3YBaHHS 3MiH Yy cTaHi IpyHTiB. Ocobmu-
BUI iHTEpeC CTaHOBIATH IOCHTIKEHHS IIONO
3MiH T'YMYCHOI'O TOPU30HTY Ta HAKOMMYEHHS TO-
KCHUYHHX EJIEMEHTIB B ypOaHi30BaHHUX 30HAX.

Metoay MOHITOPHHTY CTaHy IPYHTIB 3Ha-
YHO PO3BUHYIIUCA 3aBISKH BIPOBAIKEHHIO CY-
YacHHUX TeXHOJOT1i. Hanpuknan, BUKOpUCTaHHS
JUCTAHLIMHOTO 30HAYBaHHS Ta CIEKTPAJIbHOIO
aHaJi3y JO3BOJISIE OIEPATHBHO OIIIHIOBATH Pi-
BEHb 3a0pYAHEHHS TOKCUYHUMH €JIEMEHTaMH Ta
BYTJIEBOAHSAMH [2]. ABTOpaMu JOCIiKEHO BH-
KOPHCTAHHS TEXHOJOTIN TUCTAHIIIHHOTO 30H/TY-
BaHHS Ta OJNM3BKOCIEKTPAIFHOTO aHAJI3y Ui
BUSIBJICHHS IPYHTOBHX 3a0pyaHeHs. OCHOBHI Tie-
peBaru IUX METOIB BKJIFOYAIOTh MOIKIJIUBICTh
MacmTabHOrO MOHITOPUHTY Ta IIBUIKOTO BHSIB-
JICHHSI KOHTaMiHaIli}, TAKUX SIK TOKCUYHI eJIeMe-
HTU 1 HaTOBI ByrNIeBOAHI. JloCIimKeHHs TaKOX
MOKa3ye, MO KOMOIHyBaHHS CIEKTpaJbHUX Ja-
HUX 13 reoindopmauiitanmu cuctemamu (I'IC)
MIIBUIIYE TOYHICTh OIIHOK. Lle akTyanbHO Jyist
XapkoBa, Jic MOXKJIMBI BEJIUKI IO TEXHOTEH-
HOTO 3a0pyTHEHHSI.

Kpim Toro, aHaii3 JaHUX MOHITOPHHTY 3
BUKOPHUCTAHHSIM MOZEJIEH NPOTHO3YyBaHHS aH-
TPONOr€HHUX BILIMBIB CIPUSAE ITiJBUICHHIO
e(eKTUBHOCTI 3aXO0JIiB i3 BiJJHOBJIICHHS IPYHTIB.
BaxiiBo TakoX pO3MIIHYTH JIOKANBHI MiIX0IH
JI0 €KOJIOTTYHOTO MOHITOPHHTY IPYHTIB Y MEXax
ypOaHizoBaHUX TepuTopid. Hanpukian, y wmic-
Tax 0COOJMBY yBary HpHIIUISIOTH 3a0pyAHEHHIO
BRXKMMH MeTajJaM{d Ta OPraHiYHUMH CIONY-
KaMH, 110 3yMOBJIEHE IIPOMHCIIOBOIO Ta TPaHC-
MOPTHOXO AisUTbHICTIO [3]. JloCimpKeHHs po3riis-
JIa€ pOJIb IPYHTIB SK 1HIUKATOPIB €KOJIIOTIYHOTO
cTaHy ypOaHi3oBaHux cucteM. OIUCcCaHO METOIU
€KOJIOTIYHOTO MOHITOPHUHTY, SIKi 0a3ylOThCS Ha
knacuikamii THITB IPyHTIB 3a piBHEM 3a0py/-
HeHHA. Oco0JIMBO LIHHUM € aKIIEHT HAa BAXKKUX
MeTanax 1 OpraHiyHMX CIHOJyKax SK OCHOBHHX
3a0pyIHIOBayYax, 110 BiAMOBIIAE MPodeMaM iH-
JIycTpiaJbHUX perioHiB. st epeKTUBHOTO yI-
PaBIIiHHS JaHUMHU BUKOPUCTOBYIOTHCS T€0iH(O-
pMalliiHi CHUCTEMHM, SKi JIO3BOJISIFOTH CTBOPIO-
BaTH iHTEpaKTHBHI KapTu 3a0pynHeHHs [4]. Y
cratTi omucyethes Bukopuctanus ['IC mst ym-
PaBIIIHHS JaHUMH TPO TPYHTOBE 3a0pyTHEHHS.
Lle no3BOJIsIE CTBOPIOBATH IHTEPAKTUBHI KapTH,
SKi HaJaloTh 1H(POPMAINI0 TPO MPOCTOPOBUIA
pO3MOAia 3a0py/THEHb 1 CIIPUSIOTH MPHIHATTIO
pillIeHb MIOAO EKOJIOTIYHOro YMpaBiiHHA. [H-
CTPYMEHT TaK0X BUKOPUCTOBYETHLCS ISl MOJIe-
JIFOBAaHHSI CLICHAPIiB 1 MJIaHyBaHHA BiTHOBIIIOBA-
JIBHAX 3aXO/iB.



ISSN 1992-4259 BicHuk XapKiBChKOTO HalliOHAILHOTO YHiBepcuTeTy iMeHi B. H. Kapasina.
Cepis «Exonoris». 2024. Burryck 31

OKpiM TEXHOJIOTIYHUX pIllIeHb, BayKJIU-
BUM € PO3YMIHHS €KOJIOTTYHOTO BIUIMBY 3a0pya-
HIoBauiB. Hampukiaa, BUKOpUCTAHHS MECTULH-
IIiB Y CLTBCHKOMY TOCHIOZAPCTBI BUKIIHKAE HAKO-
MMAYCHHS HITPATiB, BAKKMX METANIB Ta OpraHiy-
HHX CIIOJIYK, II0 BIUIMBA€ Ha 3[I0POB'SL €KOCHC-
TeM Ta sKicTh mpoaykmii [5]. Crarrs aHamizye
BIUTMB TIECTHIHIIB Ha TPYHTOBY eKouorito. Me-
TOJMOJIOTIS BKITFOYA€ BU3HAYCHHS HITpaTiB, HIT-
PHTIB Ta BAXKKHX METANIIB ¥ TPYHTOBHX 3pa3Kax.
JocnimkeHHs: JeMOHCTPYE, sIK iIHTEHCHBHE Cillb-
CBbKE TOCTIOAPCTBO CIPHSE HAKOMMYCHHIO TOK-
CHUYHHX PEUOBHUH, II0 MOXe OyTH peleBaHTHUM
JUISL aHAITi3y OKOJIUIb XapKOoBa, 1€ BEACTHCS aK-
TUBHA arpapHa JisuTbHICTb.

Ha ocHOBI cydacHMX METOJiB MOHITOpPH-
HTy Ta aHajJi3y MOXHa po3po0msiTH edeKTHBHI
CTpaTerii sl TIOKPAIeHHs eKOJIOTTYHOTO CTaHy
rpyHTiB. Hanpukoias, iHTerparist METoIiB quicTa-
HIIITHOTO 30HyBaHHS, aHaJi3y JaHUX BEITHKHX
00CSTIB Ta JPOHIB CIpHUsiE TOYHIN 1MEHTH(IKAITIT
3a0pyIHEHb 1 PO3pOOIIi 3aX0IiB IS iX YCYHEHHS
[6]. HocmimkeHHs 30CcepeKeHe Ha iHTerparii
texHonoriit UAV (npoHwn), BeIUKHUX JaHWX 1 TU-
CTAHIIIHHOTO 30HAYBaHHS JUIS OLIHKU IPYHTO-
BUX 3a0pyAHEHb. 3ampoOIOHOBaHI MiAXOAM
BKJIFOYAIOTh MOJICITIOBAHHS Ta MPOTHO3YBaHHS
3a0py/HEHbD, IO JI03BOJISIE BU3HAYATH JIKepesa
3a0pyTHEHHS 1 po3po0IIATH ePeKTHBHI 3aX0/IH 3
B1IHOBJIEHHSL.

Y nociipkenHi [7] nposeneHo 6idmiome-
TPUYHUNA aHaJi3 TeHIEHIIH y HayIl Mpo IPYHTH
3a nepiox 1999-2013 pokis. 3HauHa yBara npu-
JliJIeHa MOHITOPHUHTY 3a0pyIHEHb BAKKUMHU Me-
TaJlaM{d Ta BUKOPHUCTAHHIO CYYaCHUX TEXHOJO-
Til, TaKuX SIK qUCTaHIiiHe 30HAyBaHH. Le mo-
CJIIZPKEHHS! TIPOIIOHYE OCHOBHU UIA TJI00AIbHOT
€KOJIOTIYHOI ITOJITHKY Ta 1HHOBAIWHUX ITiIXO-
B JT0 yTIPaBIIiHHS IPyHTAMH.

AHaI3yEeThCS 1HTETpallisi TEXHOJOTIN Be-
JMKHX JaHHUX 1 aepopOTO3HIMAHHS [T MOHITO-
PHUHTY IPYHTOBOTO 3a0pyaHeHHs [8] 3 BUKOpHC-
TaHHSIM CTATUCTUYHOT'O aHAII3Y 1 MOJICITIOBAHHSI;
ABTOPH PO3POOHIIH ITi/IXO/IH JIO YIIPABIiHHS €KO-
JIOTIYHUMH PH3UKAMH, SIKI € TEePCHEKTUBHUMHU
JUISL ITAPOKOMACIITAOHOTO 3aCTOCYBAHHSI.

Hocnimxennst [9] 3ocepemxkye yBary Ha
MOHITOPHHTY TIPHPOIHOTO KariTaly IPYHTIB Ta
€KOCHUCTEMHHUX IOCTYT. ABTOpPH OOTOBOPIOIOTH
JOBIOCTPOKOBI IIPOIpaMy, 1110 BKITIOYAIOTH €KO-
JIOT14YHI OKa3HUKY 1 3a0pyIHIOBaYi, 3a0e3medy-
109X OCHOBY JUIsl YIPaBIiHHS IPYHTAMH B MiX-
HApOAHOMY KOHTEKCTI.

¥ po6ori [10] anaiizyeThcs 3a0py THEHHS
IPYHTIB y PI3HUX THIAX 3EMJICKOPHCTYBAHHSI.
Pe3ynpTat CIpUSIOTH MIATPUMII TIPOEKTIB 13
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BiZTHOBJICHHSI YUCTOTH IPYHTIB Ta €KOJOTTYHUX
IHII[IaTUB, 3a0e3MeUyOYr JaHi JUIs MPUAHSATTS
pillIeHb Y perioHabHUX €KOCHCTEMaX.

BukoprcTaHHS AWCTAHIIHHOTO 30HIY-
BaHHS I MOHITOPUHTY TPYHTOBHX 3a0pyTHEHb
Ha BEJIMKHX TEPHUTOPIAX € TOJOBHOIO TEMOIO
BOTO JociimkeHHs. Apropu [11] mimgkpeciro-
FOTh BaYXIUBICTh CYIMYTHHKOBUX JTaHHUX 1 CIIEKT-
paNTBbHUX METOMIB /IS BHUSBJICHHS TOKCHYHHX
eneMeHTiB. Y mociimkerdi [12] ommcyeTbes Te-
XHOJIOTiS PO3MOALICHOr0 30HIyBaHHA IJIs1 aHa-
ni3y 3a0pyaHioBauiB. Meton 3a0e3nedye TOUHe
OLIIHIOBAaHHSI CTaHy IPYHTIB 1 MOXxe OyTH BHKO-
pHUCTaHWii Ui BHpIlIeHHS mpobieM 3a0pyn-
HCHHSI Ha MICIIEBOMY Ta TJIO0AJLHOMY PIiBHSX.
Hocnimxennst [13] ananmizye mpodini 1pyHTO-
Boro 3a0pyaaenss 3 2000 mo 2013 poku, Bu3Ha-
Yar0uu OCHOBHI TTiIXOJH Ta TeH/ISHIIIi Y MOHITO-
puHTY. AKIIEHT 3p00JEeHO Ha IIICTh OCHOBHHX
HaANPSAMIB TOCIIKEHB 1 )KypHAIH, SIKi CIyTYIOTh
rathopMaMu JiIsi 00rOBOPEHHSI.

JocmimpkeHHs] BIUTUBY MTPOMHCIIOBOT JTis-
JTHHOCTI Ha KOJIOTI4YHI (PYHKIIT IPYHTIB IEMOHC-
TpPYE, 10 TaKi (GaKTOpH, K YIIITFHEHHS, 3HATHO
MOTIPIIYIOTh EKOCUCTEMHI MTOCTYTH IPYHTY. [jis
OLIIHKH CTaHy IPYHTY BUKOPHCTOBYIOThCS 010J10-
riYHI IHIUKATOPH, IO JO3BOJISIOTH BUSBUTU HE-
raTUBHI HACITIZKHU Ta e()eKTUBHICTh PEKYJIbTHRA-
uii [14]. Pe3ynbratu aHamizy IpyHTIB y CLIBCh-
KOTOCTIO/IAPCHKUX paiioHaxX CBig4aTh MpPO HH-
3bKY POJIIOYICTh Ta KUCIICTh, 110 BKa3ye Ha Jie-
rpajamio IpyHTiB. BomHOYac KOHCepBalliitHi
METOJH, 30KpeMa MiHiMallbHa 00poOKa IpyHTY,
CIIPUSIFOTH BIJIHOBJIICHHIO HOTO E€KOJIOTIYHOTO
crany [15]. HamioHanbHWII MOHITOPHHT 3J10-
poB’s IpyHTIB y BenmukoOpuTasii BKiIFOUa€e Kiiac-
TEPHUI aHai3 TOKa3HUKIB SIKOCTI IPYHTY, TAKHUX
sIK (DI3MKO-XIMIYHI BJIACTUBOCTI Ta ()yHKIIIOHA-
TbHA KJIAcH(iKallis IpyHTIiB. BusiBieHo, mo yi-
PaBIiHHS BUKOPUCTAHHSIM 3€MJIi 3HAYHO BILIH-
Ba€ Ha MOKa3HUKH 37I0POB’st IpyHTIB [15].

JocmimkeHust XIMIYHMX —BIIACTHBOCTEH
IPYHTIB ITOKA3aJI0 BIUTUB BAXKKUX METAJIIB, TAKHX
SIK KaJIMIii 1 pTyTbh, Ha €KOJIOTi4HUI cTaH. He3Ba-
JKArouM Ha MOMIpHUN PiBEHb €KOJOTIYHOTO PU-
3Ky, PEKOMEHJIOBAHO aKTHUBI3yBaTH 3aXOlH 3
YIOPaBIiHHS BMICTOM TOKCHYHHX €JIEMEHTIB
[17]. Ce3onHi Bapialii mapameTpiB IpyHTY, Ta-
KHX sIK pH, poBiHICTE, BMICT OpraHiuHOi pevo-
BUHM, MIAKPECTIOIOTh IUHAMIYHMN XapakTep
3MiH €KOJIOTTYHOT'O CTaHy I'PYHTIB Y CLIIbCHKOTO-
crnonapcbkux janamadTax [18]. Ananiz ¢iznu-
HHUX SIKOCTEH IPYHTIB IOKa3aB, 10 OaraTopis-
HEBI arpoiliCiBHUYI CUCTEMH CIPUSFOThH BiJJHOB-
JICHHIO SIKOCTI IPYHTIB Ha JICTPaJIOBaHHUX 3EMIISIX.
Meromyka OIIHKH CTPYKTypH IpyHTiB VESS
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BUsBWIA €(EKTUBHICTh Takoro migxomy [19].
JocnimkeHHs IpyHTIB y pailOHaX 3 pi3HUM BHKO-
PUCTaHHAM TI0Ka3ajl0, IO YIPABIIHCHKI TpakK-
THKH, 30KpeMa IHTETPOBaHI CHCTEMH POCTHHHH-
IITBA i TBAPUHHUIITBA, 3HAYHO BILTUBAIOTH Ha (i-
3UKO-XiMi4H1 Bi1acTHBOCTI IpyHTIB [20]. OcTanHi
pOOOTH TiIKPECTIOIOTh HEOOXIMHICTh THTETPO-
BaHMX 3aXO/lIB II0/I0 YIPABITIHHS IPYHTAMH ISt
30epeKeHHs IXHBOT POIIOYOCTI Ta 3a0e3eucHH
CTaJIoro po3BUTKy. Lle BKITtO9Yae aHasi3 3MiH Xi-
MIYHOTO CKJIaJly Ta BUKOPHUCTAHHS aJlalITUBHUX
CHCTeM yMpaBIiHHA [22].

Baxxki meraiu, 3 o1HOT0 OOKY, € He3aMiH-
HUMH MIPUPOJHUMHU PECypcaMu, a 3 iHIIOro —
CTaHOBJISITH CEPHO3HY EKOJIOTTYHY 3arpo3y uepe3
iXHE IIBUJIKE HAKONMYCHHS BHACIIJOK TEXHO-
TeHHOI JisUIbHOCTI. BOHM MaloTh BHCOKY 311aT-
HICTh /0 3B’s3yBaHHA 3 OPraHIYHUMH PEYOBH-
HAMH, [0 MOXE CHPHYMHATH iXHIO IHAKTHUBA-
mito. HaBiTh HeBeNWKi KUTHKOCTI WX METalliB
3aTHI BUKJIMKATH Ba)KKi 3aXBOPIOBAaHHS, 30K-
peMa OHKOJIOTi4HI Ta IMyHHI pO3JIajiv, a TaKOXK
YIOBUIGHIOBATH PICT 1 PO3BUTOK OpPTaHi3MiB de-
pe3 OpYIIEHH MeTa0oi3My. Y CLTECBKOMY TO-
CIOJIAPCTBI 1€ MPHU3BOJUTH JI0 3HIKEHHS BpPO-
JKAMHOCTI Ta NOTIPIICHHS SKOCTI MpoayKIlii. Ba-
JKKI METalld 3a3BHYall MOTPAIUISIOTh y XapydoBi
JIQHIIIOTH Yepe3 POCIIMHY, SIKI MOTJIMHAKOTH 1X 13

3a0pyIHEHHUX IPYHTIB, IO aKTyajli3ye MUTaHHS
arpoeKoJIOTIYHOrO MOHITOPHHTY, OCOOJIMBO B
30HaX 13 BUCOKOIO POCIMHHOIO CKIIaJI0BOIO palli-
ony. [lepeBuiieHHs HaBITH MPUPOTHNX KOHIICH-
Tpaliil X PEYOBHH y TPYHTI 3HAYHO YCKIIAI-
HIO€ OI[IHIOBaHHS MOTO EKOJOTiYHOTO CTaHy.
J1s IKICHOTO MOHITOPWHTY AOBKIJUISL CITiJT Bpa-
XOBYBATHU HE JIMIIE KITBbKICTh TOKCUYHUX €JIeMe-
HTIB, a ¥ iXHii1 BIUTUB Ha O10IICHO3H, HATTPHUKIIA],
3MiHH B CTPYKTYpi MIKpOOHHX CITIBTOBapHCTB,
SIKI TIPOSIBISIFOTHCSI BXKE MPU HU3BKUX PIBHSIX 3a-
OpyAHEHHs1, He XapaKTepHHUX U BUCOKUX KOH-
HeHTpariii [23-27].

AKTyallbHICTh pOOOTH BH3HAYAETHCS HE-
OOXiJIHICTIO MOHITOPUHTY M OIIHKH 3a0pya-
HEHHSI TPYHTIB Y 3B'SI3KY 31 3pOCTal04MM aHTpPO-
MOreHHUM BIUIMBOM, 30KpeMa B ypOaHi30BaHUX
palioHax Ta MpoMHUCIOBUX 30HaX. [IpoBeneHHs
TAaKMX JOCTI/PKEHB € BAKJIMBUM €TaIllOM Y PO3pO-
O11i TIPUPOTIOOXOPOHHUX 3aXOIiB, CIPSIMOBAHIX
Ha MIHIMI3aIlif0 HETaTHBHOTO BIUTHUBY BaYKKHX
METaJIiB Ta 3a0€3MEeUeHHS CTaJIOTO PO3BUTKY Te-
pUTOpIH.

Merta po6oTH — OIliHKa €KOJIOTiYHOTO PH-
3WMKY 3a0pyIHCHHS IPYHTIB BaXKKUMH METaJIaMH,
aHai3 iX KOHIEHTpalii Ha MPUPOJIOOXOPOHHUX
TepuTOpisix 3MiiBCHKOT rpoMazi XapKiBCchKoi 00-
nacTi Ta B 30H1 BruuBy 3miiBcbkoi TEC.

O0’€KTH Ta METOIH TOCTITKEeHHA

AHaIti3 eKoJIOTIYHOT0 CTaHy IPYHTIB 3Mi-
iBcbkoi TpoMaau Oa3yBaBcsi Ha JaHUX TPO
BMICT BaXKUX METaIiB, OTpPUMaHUX i3 Marepia-
niB HanionaneHoro HaykoBoro ueHrpy «lucru-
TYT IpyHTO3HaBCTBa Ta arpoximii iM. O. H. Co-
KOJIOBCBKOT0» Ta XapKiBCBKOI'O HalliOHAJb-
Horo yHiBepcutetry iM. B. H. Kapasina. [ocni-
JOKCHHSI OXOILTIOBAJIM MTPUPOIHO-3AIIOBIIHI Te-
puUTOpii TpOMaaW Ta 30HY BIUIMBY 3MiiBCBHKOI
TEC [28, 29].

Bin6ip npo6 3milicHIOBaBCs Y TaKHX JIO-
Kaisax:

CkpunaiBcbKHi 3aKa3HUK — TEPUTOPIS 3
VHIKaJIbHUMHA COCHOBHUMH HAacCa/KCHHSMH Bi-
koM moHaJ 150 pokiB, po3rairoBaHa Ha TicKax
HazzamtaBHoOi Tepacu p. CiBepebkuit JloHenp.

Boraniunnii 3aka3uuk "llukanose" — 3a-
MOBiTHA TepuTOopis miomero 10 ra Ha riBoGepe-
xHii 3amnasi p. CiBepcrkuil [Jonels mo0nmmsy
c. Jlicoe. XapakTepu3yeTbCsl YHIKaJIbHUM
naHamadpTOM, KU BKIIIOYA€E 3aIljiaBy, 03epa,
0OJIOTHCTI JAUISHKH Ta PENIKTOBI BUJIU POCIHUH,
TakKi SIK JIaTaTTs OLIe, TIICYUKH )KOBTI, KOCAPUKH
TOHKI.
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Boraniuamii 3akazHuk "MoxXHa4YaHCH-
k" — J1icoBuit 00’ ekt mwiomiero 104,9 ra i3 ny-
00BMMHM Haca/DKeHHSAMH BikoM monan 170 po-
kiB. LliHHICTH TepuTOpii Mmossirae y 30epekeHHi
OpUPOAHOI PIBHOBard Ta BHUBYCHHI BiITBO-
pEeHHS KOPiHHUX JIiCiB.

Tepuropis mobmmzy 3miiBcekoi TEC —
Bi101p 1po0 3/iMCHEHO Ha BiZICTaHI 2 KM Ha ITi-
BHIYHMIA CX1J1 BiJ] JKepera 3a0pyJHCHHSI.

3pa3ku IpyHTY BimOHpasucs BiAOBIAHO
no craagapty ACTY 4287:2004 «Skicth 1py-
HTy. BinOupanus mpo6». Pozmip mumomni Bia-
6opy cranosuB 50 m?. ['mubuna BigOopy npod
quts sokami 1-3 cxmamana 0—-10 cm ta 10-20
cM, a ais nokamii 4 — 0-20 cwm.

AHari3 3pa3KiB i3 IpUPOTHO-3aMO0BIAHUX
TepuTopii (okauii 1-3) BuKOHyBanu B 1abopa-
TOpii OXOPOHU TPYHTIB BiJl TEXHOI'€HHOTO 3a-
opynnenns HHL «JHCTUTYT IpyHTO3HABCTBA Ta
arpoximii iMm. O.H. CoxosnoBcekoro». IIpodu 3
YEeTBEPTOT JIOKALT TOCIIKYBaIU B XiMiKO-aHa-
miTryHid nabopaTopii XapKiBChbKOr0 HaIlioHa-
apHOTO yHiBepcuteTy iM. B. H. Kapasina. Bu-
3HAYCHHS PYXOMHUX (OPM BaXKHUX METaliB
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( €d,Cr,Co,Fe,Cu,Mn,Pb,Ni,Zn ) mnpoBo-
iy y OydepHiii amoHiHO-alleTaTHI BUTS-
ki (pH 4,8) i3 3acTocyBaHHAM METONY
aTOMHO-a0copOLiitHOT criekTpodoTOoMETpii.
OmiHKa eKOJOTIYHOTO PU3UKY ISl 3/10-
POB’S, 3yMOBIIEHOTO BMICTOM Ba)XKKHUX METAIIB,
3aiicCHIOBaacs 3a Moze/uno XakancoHa [30—
32]. MeToauKka BKJIIOYA€E TaKi €TAIlN:
OOuncnenns: xoedilieHTa 3a0pyAHEHHS
(Cip):
Ci
Cif = C_n
ne C; — KOHIIEHTpalisi Ba)KKOTO METay
ii, BU3Ha4YCHA Y TPYHTI (MI/KT),
C, — HOPMATHBHHMI TOKa3HUK IS
[IBOTO METAIy (MI/KT).
Po3paxyHOK iHIEKCY MTOTEHIIHHOTO €KO-
JorigHOro pusmky (Eir):
Ey =T;-Cif

ne T;— koedillieHT TOKCHYHOCTI BaK-
KOTo MeTaly ii.
Po3paxyHOK CyKyITHOTO iHIEKCY €KOJIO-
riunoro pusuky (RI):
m

RI = Z(Ti - Cif)
=1 : :

Jie T — KIJBKICTh METAlB, 10 OI[iHIO-
IOTBCSL.

3HavueHHS KOe(DiMi€HTiB TOKCHIHOCTI IS
MEeTaliB  IpuUiAMarThcs  Takumu: Cd =

30,4s = 10,Cu = Ni = Pb = 5,Cr =
2,Mn = Zn = 1[37].

Le#t migxim 3aCTOCOBYEThCS NIl BU3HA-
YEHHS CTYIEHS 3a0pyIHEHHS IPYHTIB BAXKKUMHU
METaJIaMU Ta OLIHIOBAHHS MOKIMBOIO €KOJIOTI-
YHOT'O PU3HKY, IO JO3BOJISIE PO3PO0IIATH ehek-
TUBHI 3aX0JI1 ISl 3aXUCTY Ta peadimitarmii ypa-
KEHUX TEPUTOPIH.

Tao6auns 1

Kpurepii oniHkH ek010TiYHOr0 pU3HUKY

Table 1

Criteria for assessing environmental risk

3HayeHHs] pU3HKY XapakTepucTHKA BeJUYHHH PU3HKY
Eir < 40 Ci1a0Ko BUPaKEHH TOTSHIIHHUI PU3HK,
40 < Eir < 80 cepellHbO BUPKEHUH NOTSHIIMHUI PU3HK,
Eir =80 CIJIHO BUPXXCHUH MOTCHLIHHIHA PU3HK.
Rl < 150 cJ1abKo BUPa)KEHUH CYKYITHHH PU3HK,
150 < RI <300 CEpeAHbO BUPAXKEHUH CYKYNHHUH PU3HK,
RI = 300 CHJIbHO BUP)KEHHUH CYKYITHHUH JIOTIYHUH PU3HK.

Pe3ynbTaTtn Ta 00roBOpeHHS

3HauHy cTYpOOBaHiCTh BUKJIMKAE 320Dy -
HEHHSI BAXKHMHU METaJaMHi atMocdepH, IPyHTIB
Ta BOAHUX pecypciB. Le siBuiiie He Tuiiie CyTTeBO
3HMKY€E BPOXKAMHICTD KyJbTYp 1 IPU3BOAUTD 110
pYyHHYBaHHS MPUPOJHHUX POCIUHHUX EKOCHC-
TEM, aJie i HEeraTUBHO BIUIMBAE HA (OPMYBaHHS
OpraHiB POCIIMH, a TAKOX MOTIPIIy€e eKOJIOTivHI
YMOBH, B SIKMX MELIKAIOTh JIOIU. 3a0pyTHEHHS
TaKOX CTaHOBUTH CEPUO3HY 3arpo3y 370pOB'IO
JIFOJTMHY, BUKITUKAIOUH TIOTiPIICHHSI 3arajibHOTO
CTaHy, 301IbIIICHHS YaCTOTH €HJIOKPHHHHUX PO3-
TaJiB Ta METabOJIYHUX TOpyIIeHb. Pusnku 3a-
JIeXKATh BiJI TUITY ¥ PiBHS TOKCHYHOCTI METAJIIB,
110 MTOTPAIUISIOTH B OpTaHi3M. Bakki MeTanm ma-
I0Th BJIACTHBOCTI TPOTOIUIA3MATHYHHUX OTPYT,
TOKCHYHICTh SIKMX IIJABHUIIYETHCS 31 301JIbIICH-
HSIM aTOMHO1 Macu. BoHM BIIMBalOTh Ha OpraHi-
3MH PI3HUMH LUIAXaMH: HANpUKIaA, Milb,
PTYTb, CBUHEIb, OEpUITiii Ta KagMildl Y BHCOKHX
KOHLCHTPAILiAX  NPUTHIYYIOTH  aKTHBHICTb
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(depmenTiB. [HIII MeTany, Taki SK aroMiHii, Oa-
piit abo 3a11i30, YTBOPIOIOTh XEJIATHI KOMILTEKCH
3 MeTa0OoIiTaMH, IOPYITYHOYH METa0OIiuHi TIPo-
necu. Kpim toro, kaamiit, mine ta 3amizo (1) mo-
KYTb B3a€MOISATH 3 KIITHHHUMU MEMOpaHaMH,
3MIHIOIOYH IX CTPYKTYPY Ta IPOHHUKHICTB, 1110 iH-
KOJIM IPU3BOAUTH J10 pyHHYBaHHs MeMOpaH. Je-
SIKI METaJI! 3/1aTHI BUTICHATH HEOOXiHI ISt po-
CIIUH €JIEMEHTH, TIOPYIIYIOUH IXHIO XKHUTTEIISITb-
HicTh. Hanpukian, kaaMili BUTICHSE IMHK, IO
CTIPHYHHSIE HOTO NEILUT 1, STK HACIIIOK, pyHHY-
BaHHSI POCIMHHHUX OpPTraHi3MiB 1 IXHIO 3aruOenb
[28]. Baskki MeTaiu noTparuisioTh B aTMOChepy
SIK Yepe3 MPUPOJIHI Tipoliecy (BUBITPIOBAHHSI, JTi-
COBI TMOXEXi, BYJKaHIYHY aKTUBHICTh, BHIAPH
POCIJIMH, MOPCBKY TIiHY), TaK 1 BHACIIIOK aHTPO-
MOreHHUX (akTopiB (ripHUIONOO0YBHA [isUTb-
HICTb, METAYprisl, CIIAJIIOBaHHS [aJMBa, YTHIIi-
3alisl BiAxoaiB, BUpOOHUITBO (ochopHUX 100-
puB Tomo). Ilpupomni mxepena mnepeBaXKHO
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CIPUYHHSIOTH MMOTPAIUITHAA B aTMOC(epy MUITy,
SIKUH cTaHOBUTH moHay 80 % Hikemo, 60 % mimi
i CBUHIIIO, a TaKOXK 55 % nuHKy. OHaK MOpiB-
HSHO 3 aHTPOIIOTCHHUMU BIUIMBAMHU IXHS 3HAUY-
IIiCTh 3HaYHO MeHma. OCHOBHUMH KepeslaMu
aHTPOIIOTEHHOTO 3a0pyIHEHHS aTMoc(epH € Te-
TUTOBI enekTpocTtanii (27 %), HopHa MeTamypris
(24,3 %), madroBa mpomucioBicte (15,5 %),
tpancnopt (13,1 %), xompOpoBa MeTaypris
(10,5 %), a Takox BHOOOYTOK 1 06poOKa OyiBe-
apHEX Matepianis (8,1 %) [28].

[pyHT € OCHOBHMM KOMIIOHEHTOM Gioc-
¢bepw, 110 Bixirpae BupilIagbHy poib y 3abe3me-
YEHHI JXUTTEIISUILHOCTI Ha 3eMti. Bid B3aeMoie
3 IMKJIAMU T'€0JIOTIYHHUX 1 O10JIOTTYHHX MPOIIECIB,
BUKOHYIOUH (YHKIII MPUPOIHOTrO PiIbTpYy IS
peryJsiii nepeMilieHHs XIMIYHIX SJICMECHTIB Ta
eHeprii Mix JiToceporo, Timpocdeporo, aTMOC-
(eporo 1 )KUBUMH OpTraHi3MaMHu.

HayxoBi mocmimxenns [33, 34] cBiguars,
o 3a0pyIHEHHS TPYHTIB BaXKUMH MeETajaMy
Ma€ JIOKaTi30BaHW XapakTep 1 3a3BUYail CIo-
CTepiraeThbes y palioHax, MPUIETIINX 10 BEIUKUX
MIPOMHUCIIOBUX LIEHTPIB, TAKUX SIK TIAMPUEMCTBA
XiMi4HOi 200 MeTanypriiiHol MPOMHCIOBOCTI, a
TaKoX TOONHM3y EHEepPreTUUHUX OO0 €KTIB Ta

ABTOMOOINBHUX JOPIT i3 IHTEHCHBHUM PYXOM.
Skuo panime BBaXxajocs, IO 3a0pyJHEHHS
3MEHIIYETHCS 3aBASKUA PO3CIIOBAHHIO, CyYacHi
po6otH [35] BKa3yrOTh Ha CYTTEBE MEPEBUIICHHS
MIPUPOAHUX TIOKA3HUKIB BKKUX METAIIB Y IPy-
HTax Ha 3HAYHIN BiACTaHi Bim mmkepen 3a0pyn-
HeHHs. Lle mpru3BoaUTh 10 HAKOMYEHHS TOKCH-
YHHUX JIEMEHTIB y CIIbCHKOTOCTIONAPCHKIN TPo-
IYKIIii, sIKa 9acTO MEPEBUIILy€ BCTAHOBIICHI HOP-
MAaTHBH 32 BMICTOM METAIB.

JocipKeHHs oKa3aiy, 10 KOHIEHTPaIi
xiMigHuX eneMeHTiB (Cr, Cd, Co, Mn, Cu, Fe, Pb,

Ni,Zn) y IpyHTax 3alOBiIHUX 30H 3aKa3HUKIiB
«ukanose», «MoxHayaHChKHI Ta « CKkpUnaiB-
CbKHID», a TaKOX Y paifoHi 3MiiBCBKOI Teruio-
€JICKTPOCTaHIIi1, mepe0yBaroTh y MeKax HOpMa-
tugiB ['JIK (Tabmn. 2) [28, 29]. V nokamisx 1-3
TPYHTOBI 3pasku 30mpanmcs Ha raubuHax 0-10
cM 1a 10-20 cm, a y mokamii 4 — Ha TmuOuHax 0—
20 cm.

[l KOPEeKTHOro CHiBCTAaBJIEHHS OTPUMaHUX
JaHUX PO3PAaXOBAaHO yCEPEIOHEHI 3HAYCHHS Ui
nokariit 1-3. I'/IK xiMiyHHX eneMeHTiB peria-
MEHTOBaHi Haka30M MiHiCTepcTBa OXOPOHH 3/10-
poB’st Ykpainu Ne 1595 Bin 14 munas 2020 poky
[36].

Taoauus 2
BMmicT BaskKHX MeTadiB, MI/Kr (Ha ocHOBi qanux [28, 29])
Table 2
Heavy metal content, mg/kg (based on data [28, 29])
Meran | MoxHayaHcbKMil uxaJjioBe CxpunaiBcbkmii TEC Hopmatus |®oHoBe
Ni 0.065 0.010 0.105 2.700 4.000 1.000
Pb 1.005 0.755 1.235 0.930 32.000 0.500
Fe 6.925 0.295 47.010 7.400 0.000 2.000
Mn 3.980 1.585 4.490 5.240 1500.000 | 43.000
Zn 1.380 0.230 0.245 5.300 23.000 1.000
Cr 0.010 0.025 0.295 0.060 6.000 1.000
Cu 0.045 0.260 0.190 2.400 3.000 0.500
cd 0.010 0.010 0.010 0.160 1.500 0.000
Co 0.440 0.460 0.405 2.500 5.000 0.500

IpynTn KinacuikylThCs K 3a0pyIHEHi
BOXKMMH METaJlaMH, SKIIO KOHLEHTPALsl TOK-
CHUYHHX €JIEMEHTIB MEPEeBUILYE MPUPOTHUHN pi-
BEHb Y JIBa-TPH pa3u. 3TiIHO 3 IPOBEICHUMH JIO-
CIII/PKEHHSIMH, y TPYHTax IPUPOJIOOXOPOHHUX
TepuTopiii «MoxHadaHCEKHI», «LlukanoBe» Ta
«CkpunaiBChbKUi» BHUSABICHO  HAJIATIIKOBHIA
BMICT LIUHKY, TOJI SIK Y «MOXHAUYaHCHKOMY» Ta
«CxpumnaiBcbkoMy» 3a(hiKCOBaHO ITiABUIIEH] pi-
BHI 3aii3a, a y «CKpUIAiBCBKOMY» — XPOMY.
Oco0IMBO MUPOKE TOIMHPEHHS 3a0pyIHCHHS
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[IUHKOM TOSICHIOETBCSI OT0 3J]aTHICTIO JIO TEX-
HOT€HHOTO PO3CiIOBaHHS, YTBOPIOIOYM 30HU
BIUIMBY, 1110 MOXYTb MPOCTSATaTHCS HA BiJICTAaHb
10 25 KM 3aJIe’KHO BiJl piBHS BUKH/IIB.

Ha teputopii 3MiiBCbKOI TeII0ENneKTpoc-
TaHUil y IpyHTax 3aiKcoBaHO NEPEBUILEHHS
MIPUPOJTHOTO PIBHS BAXKKUX METANIB: KOHIICHTpA-
1Iis IIMHKY TIepeBUIITye HopMy y 3,77 pasu, koda-
Ty —y 2,9, 3amiza—y 4,22, amigi —y 3,47 pasu.
BMiCT CBHMHIIO, HIKEIIO Ta aJIOMIHIIO TaKOX
Je110 NepeBUIYE IPUPOIHI TOKA3HUKU.
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Baxki Merany xapakTepu3yrThCs BHCO-
KO0 TOKCHUYHICTIO, TPUBAINM 30€peKEHHSM Y
IpyHTi Ta GiomocTymHicTIO. IX BigHOCATH 10 OC-
HOBHHUX IIKIITMBUX MikpoeneMeHTiB. HaamipHa
iX KOHIIEHTpAIlisl B TPYHTOBIM MaTpHIl MPU3BO-
JUTH 710 3HWKEHHS HOTO SKOCTI, 110 HETaTUBHO
BIUTMBA€E Ha MIPOIYKTUBHICTH IPyHTY. Kpim Toro,
HAKOMHUYEHHsI TOKCUYHUX €JIEMEHTIB CTAHOBHUTh
pY3MK IS 370poB’s JromuHu. Hampukoian,
BIUTUB MHLI SIKY (SIK TOCTPHH, TaK i XpOHIYHHUI)
MOX€ CHPUYHHSATH CEPIEBO-CYIMHHI 3aXBOPIO-
BaHHs Ta IHINI CHCTEMHI MOpYIIEHHS. 3a0pya-
HEHHS ITPYHTIB BaXKHMH METallaMH CTallo OJI-
HIEIO 3 HAUTOCTPIMIUX SKOJIOTTUYHUX MPOOJIEM Y

0araTbOX perioHax CBiTy.

Po3paxyHOK piBHS pU3HKY BUKOHYBABCS 3a

nopmatuey ['JIK 3 [24] Ta naHi Ipo TOKCUYHICTH
metaiB 3 [30] (tabmn. 3). Ockinbku A1 3a1i3a Bi-
ncytHi HopMarusHi 3HadeHHs ['JIK i TokcnaHOCTI
y IPYHTI, 1Ieif eIleMEeHT He BPaxOBYBaBCs y po3pa-
XYHKaX.

PospaxyHOK  pW3MKy UIS  370pOB’S,
ITOB’SI3aHOTO 3 BIUTMBOM BKKMX METANiB, BHKO-
HaHWi 3riaHo 3 Gopmynamu (1)—(3), mokaszas Ha-
CTymHI pe3ynbTati [37].

Y 1abn. 4 HaBeEeHO 3HAYCHHS PH3HKY LIS
teputopii "ukanose". Cymapuuii mokazHuk Rl
cTaHOBUTH 3.6067490, 1110 CBIAYMTHL TPO BiJHO-
CHO HU3BKHI piBeHb pI3HKy. Cepern ycix MeTatiB
0COOJIMBY yBary MpHBEPTAOTh KOOAIBT 1 HIKEJIb,
sIKi IEMOHCTPYIOTh BuILi 3HaueHHs Eir y mopis-
HSTHHI 3 1HIIIUMH eJIeMEHTaMH.

hopmymamu ()3, BUKOPHCTOBYIOUH
Taoéaunsa 3
HopmaTuBHi 3HAaYeHHS TA TOKCHYHICTD /151 BAXKKHUX MeTAJIIB
Table 3
Standard values and toxicity for heavy metals
Hopmatug, Cn, Mr/kr ToxkcuuHicTh, TT;
MeTtaa
Ni 4.0 5
Ph 32.0 5
Mn 1500.0 2
Zn 23.0 1
Cr 6.0 2
Cu 3.0 5
Cd 15 30
Co 5.0 30
Ta6auus 4
Po3paxyHok pu3uky juis 3akaznuka «I{uxanose»
Table 4

Risk calculation for the Tsikalovye reserve

. KoediuienT .o
Meran Bwmicr, 3aGpynHenns, Inpexc noTeHuUilHOro

MI/KT Ciy pu3uky, Eir
Ni 0.010 0.002500 0.075
Pb 0.755 0.023594 0.118
Mn 1.585 0.001057 0.002
Zn 0.230 0.010000 0.010
Cr 0.025 0.004167 0.008
Cu 0.260 0.086667 0.433
Cd 0.010 0.006667 0.200
Co 0.460 0.092000 2.760
[HIEKC CYKYITHOTO MOTEHIIHHOrO pu3nky, Rl 3.607
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Pe3ynbTatu po3paxyHKiB JUIsl 3aKa3HUKA
"MoxHa4aHCBKUI" IpeacTaBieHi y Tadi. 5. 3a-
ranpHUN  iHAekc pusuky (Rl)  cxmamae
3.4656710. Sk i muist noniepeIHBOT JIOKaIlii, Haii-
OLIBII HEOS3MEYHUM METAJIOM € KOOAbT.

VY Tabmuni 6 npencTaBieHi pe3yibTaTH
po3paxyHkiB s Jokamii "CkpuraiBchkuii".
Cykynuuit noteHiinuii ingekc pusuky (RI)
nopiBHtoe 3.7796080. Sk i Ha iHITUX JIOKAIIfX,
KOOaJIbT JEMOHCTPY€E BUCOKHUI MOKa3HUK Eir.

Tabauus 5
Po3paxyHok pu3uKy Ajs 3aka3HuKa «MoXHAYaHCbKHIT»
Table 5
Risk calculation for the Mokhnachansky reserve
Koedimicxr Ingexc noTeHuiiHoro
Metaa Bwmict, Mr/kr 3a0pyaHeHHs, A 1
Ciy pu3uky, Eir
Ni 0.065 0.016250 0.325
Pb 1.005 0.031406 0.157
Mn 3.980 0.002653 0.005
Zn 1.380 0.060000 0.060
Cr 0.010 0.001667 0.003
Cu 0.045 0.015000 0.075
Cd 0.010 0.006667 0.200
Co 0.440 0.088000 2.640
IHJeKC CYKYNHOTO noTeHuiiHoro pusuky. Rl 3.466
Tab6auus 6
Po3paxyHok pusuky ajs 3akasHuka « CkpunaiBcbkmii»
Table 6

Risk calculation for the Skrypaivskyi reserve

. KoediuienT -
Meraun Bwmicr, 3a6pyaHeHns, Inpexc l'lOTe]-[]Il.I/IHOFO

MI/Kr pusuky, Eir
Ni 0.105 0.026250 0.525
Pb 1.235 0.038594 0.193
Mn 4.490 0.002993 0.006
Zn 0.245 0.010652 0.011
Cr 0.295 0.049167 0.098
Cu 0.190 0.063333 0.317
Cd 0.010 0.006667 0.200
Co 0.405 0.081000 2.430

[Hekc CyKymHOTO MOTeHIiitHOTO pu3uky. Rl 3.78

PesynbraTt po3paxyHKIB ISl TepUTOPIl
"3MilBChbKa TeruioeaekTpocTaniis” (Tadi. 7 ) mo-
Ka3ylTh CYTTEBO MiJBHIICHUH pr3uk i3 R, mo
nopiBatoe 25.977730. Bucoki 3nHauenHs Cif i
Eir mis koOaJibTy Ta KaJIMII0 MiIKPECIOTh 1X-
Hill 3HAYHUWI BHECOK Y 3araJlbHUN TOTCHITIHHIHA
PU3VIK.

27

SIk BHIIHO 3 HaBEJCHHWX PO3PaxXyHKIB, YCi
JIOCITIIPKYBaHI JIOKAI(l BIAHOCATBCSA O KaTeropii
«cra0Kuii TTOTEHIIHHUI EKOJNIOTTYHMI PU3HK» Ta
«CITaOKWI CYKYTTHHI €KOJIOTTIHUN PU3HK (Ta0I. §).

VY Garatbox TEpHUTOpPIil JOCITIPKEHHS KO-
OalbT 1 HIKeJIb IEMOHCTPYIOTh MiBHIIEHI iHJe-
KCH HoTeHLiiHoro pu3uky (Eir), mo cBiqunTh
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Tabnuus 7
Po3paxyHok pu3uky aast Teputopii «3MiiBchbKka Ten10eJeKTPoCTAHIis»
Table 7
Risk calculation for the territory of the Zmiiv Thermal Power Plant
. KoediuienT -
Meran Bwmict meTaany, 3aGpyIHenns, Inpexc noTenuiiinoro
MI/KT Cir pu3uky, Eir
Ni 2.70 0.675000 3.375
Pb 0.93 0.029063 0.145
Mn 5.24 0.003493 0.007
Zn 5.30 0.230435 0.23
Cr 0.06 0.010000 0.02
Cu 2.40 0.800000 4.00
Cd 0.16 0.106667 3.200
Co 2.50 0.500000 15.00
[HJeKC CYKYITHOTO NMOTEHLIHHOTO pu3uKy. Rl 25.98
Taoauus 8
XapakTepucTHKA BeJIMYHH PU3UKY Y MiCHAX J0CTiIKEHHSA
Table 8

Characteristics of risk values in the study areas

Inaekc cykynmHoro
Tepuropis NOTEHUIHOT0 PU3UKY, Xapakrepucruka
RI
CITa0KO BUPAKCHHUN
3aka3HuK «l{ukamoBe» 3.61 P
CYKYTTHUH PU3UK
. CITa0KO BUPAKCHHUU
3aka3HuK « MOXHAYaHCHKUID) 3.63 P
CYKYTIHUH PU3UK
. . CITa0KO BUPAKCHHUU
3aka3HuK « CKpHUITaiBCHKHI 4.04 P
CYKYTTHUH PU3UK
. c1a0KO BUPAXECHUH
3MiTBChKA TETIOCTIEKTPOCTAHIIIS 25.98 <
CYKYITHUH PU3UK

PO MOXKJIMBY 3arpo3y JJIsl 3/10POB's JIFOJUHH TIPH
TPUBAJIOMY BIUIMBI IIUX €l1eMeHTiB. 30Ha 3MiiBCh-
KOi TeIJIOEJIEeKTPOCTaHIIl BHPI3HAETHCS 0CO0-
JIMBO BUCOKMMH PU3HKAMH, 1110 BUMArae J10JaTKO-
BHUX 3aXOJIiB 13 KOHTPOJIIO Ta peKybTHBaLii. Me-
TOJIMKA OILIIHKU PH3HKY, PO3po0iieHa Ha OCHOBI
Moeai XakaHCOHa, 03BOJISIE KIIBKICHO OLIIHATH
EKOJIOTTYHMI PU3UK uepe3 aHami3 KoedilieHTiB
3a0pyJHEHHS Ta TOKCHYHOCTI METaJIiB. 3riJHO 3
OTPUMAHUMH Pe3yJIbTaTaMH, B OKPEMUX TPHPO-
JIOOXOPOHHUX 30HaX, TAKUX SK 3aKa3HUKH "L{nka-
nose", "MoxnauaHchkuit" Ta "CkpunaiBcekuit', a
TaKOX y paiioHi 3MITBCHKOI TEIUIOCNEKTPOCTaH-
mii, 3adiKCOBaHO  CYTTEBE  IIEPEBHUILCHHS

28

KOHLIEHTPALIH Ba)KKUX METaJIB TOPiBHSHO 3 MPHU-
poaHuMH piBHAME. Lle cTBOpIO€E 3HAYHMI PU3HK
IUTSL 37I0pOB’ST MICIIEBOTO HACEJNICHHS 4epe3 TpH-
BaJIe HAKOITMYEHHS TOKCHYHUX PEYOBHH Y IPYHTI
Ta ixHto OlomocTynHicTb. [linBuieHi KoHIeHTpa-
1ii 3aJ1i3a, IIMHKY, MiJli Ta IHIIAX METaIIB MOXKYTh
HETaTHBHO BIUTMBATH Ha MPOJIYKTHBHICTH IPYHTY,
a TAaKOXK MPEJICTABIISITH 3arpo3y AJIsl 310POB’sI JIF0-
JIMHH Yepe3 HAKOIMMICHHS B OpTraHi3Mi, 110 3/aTHE
MPOBOKYBATH CEPHO3HI 3aXBOPIOBAHHS, BKIIIOYA-
I0YM CEepLEeBO-CYAMHHI Ta iHINI CUCTEMHI MOpY-
LIeHHs. 3BaKatouy Ha BHCOKI 3HAUCHHS 1HIEKCY
cykynHoro pu3uky (RI), 3adikcoBani Ha KiTbKOX
TUITHKAX, BAKIIMBO PO3POOUTH Ta BIIPOBAIUTH
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3aXOAM I 3HIDKEHHS BIUIMBY BaKKUX METANiB YKEHHsI MOHITOPUHTY BUKU/IiB i BAKOPHCTAaHHS CY-
Ha TPYHTHU Ta 370poB’s ymoaei. Lle mepenbauae YAaCHHUX TEXHOJIOT1H JIJIsl OYMIIICHHSI 3a0pyIHEHNX
BUSIBIICHHSI JDKepen 3a0pyIHEHHS, BIIPOBa- TEPUTOPIH.
Bucnosku

IIpoBenene AOCHIIKEHHS EKOJIOTTIHOTO KobaneTy (B 2,9 pa3m) Ta mueKY (B 3,77 pasu) mo-
pPH3HUKY 3a0pyJHEHHS TIPYHTIB BaXXKUMH MeTa- PiBHSIHO 3 (POHOBUMH 3HAYCHHSIMI.
JaMH B Mekax 3MiiBCbkoi rpomamu. 3abpyn- 3aranpHuil iHAekc cykymHoro pusuky (RI)
HEHHS TPYHTIB Ma€ JIOKAII30BaHUHA XapakTep, B 30HI BIUIMBY 3MIIBCBHKOI TEIUIOENEKTPOCTAHIIIT
HAHOLTBITT KpUTHYIHI KOHIICHTpAITil BaYKKIX MeTa- CTaHOBUTH 25,98, 1110 BKa3ye Ha BUCOKHI PiBEHb
JIiB BUSIBJICHI TIO0IM3Y 3MiiBCHKOT TEIIOCIEKTPO- €KOJIOTIYHOTO PU3UKY. Y TIPUPOJIOOXOPOHHUX 30-
CTaHIIii. Hax 3HaueHHsA Rl 3anmumiarothes Ha piBHI C1a0-

IpynrH 3aka3uukis «L{ukanosey, « MoxHa- koro pusmKy («llukamoBe» — 3,61; «MoxHavaH-
YaHCBKHI» 1 «CKpUNAiBChKUID) XapaKTepH3Yy- cbkuiiy — 3,47; «CkpunaiBcbkuiny — 3,78).
IOTBCSl HU3bKHM PIBHEM PH3HKY, X04Ya Ha OKpe- Pe3ynpTaTi miAKpecHoTs HEOOXiAHICTH
MUX JUISTHKaX 3a(ikCOBaHO TIiIBUIICHI KOHIIEHT- BITPOBAKEHHS 3aXO0/iB 11010 3HIKEHHSI HeTaTH-
parii IMHKY, 3aI1i3a 1 XpoMy. BHOTO BIDIMBY TEXHOTEHHOTrO 3a0pymHeHHs. lle

¥ pationi 3MITBCKOT TEIIOSNICKTPOCTAHIIIT BKJIFOYA€ MOHITOPHHT IPYHTIB, OUHUIICHHS 3a0py-
3aiKCOBAaHO 3HAYHE MEPEBUILCHHS KOHIICHTpa- JTHEHUX TEPUTOPIii, KOHTPOIb 33 IPOMHUCIOBUMH
it 3amiza (B 4,22 pasm), migi (B 3,47 paznm), BUKHUJIAMH Ta 3MEHIIICHHS aHTPOIIOT€HHOTO HaBa-

HTQ)KCHHSL.

Kouduikr inTepeci

ABTOpY 3asBIAIOTH, MO KOHQIIKTY iHTEpeCiB 1m0A0 MyOuikamii mporo pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO TOTPUMYBAIUCh ETUYHUX HOPM, BKJIIFOYAIOUH IIIariaT, Gpanbcuikaimiro JaHuX
Ta MO/IBiIHY MyOITiKaIIito.
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ASSESSMENT OF ECOLOGICAL RISK OF SOIL CONTAMINATION
BY HEAVY METALS

Purpose. To assess the ecological risk of soil contamination by heavy metals and analyze their concentra-
tions in protected areas in the Zmiivska community of the Kharkiv region and the impact zone of the Zmiivska
TPP.

Methods. Field techniques, atomic absorption spectrophotometry; Hakanson methodology was applied to
evaluate ecological risks, including the calculation of contamination factors (Cif), potential ecological risk indices
(Eir), and the total risk index (RI).

Results. The study involved soil sampling from four locations: the botanical reserves "Tsykalove," "Mokh-
nachanskyi," "Skrypaivskyi," and the area near the Zmiivska TPP. The concentrations of heavy metals in soils
from the protected areas (reserves "Tsykalove," "Mokhnachanskyi,” and "Skrypaivskyi") did not exceed permis-
sible levels, except for elevated zinc and iron content. In the soils near the Zmiivska TPP, significant exceedances
of background levels were observed: iron, copper, cobalt and zinc. The total risk indices (Rl < 4) for protected
areas indicated low ecological risk: "Tsykalove", "Mokhnachanskyi", and "Skrypaivskyi". However, the Zmiivska
TPP area (RI = 25,98) demonstrated a much higher risk. The highest potential risk indices (Eir) were associated
with cobalt and cadmium.

Conclusions. Soil contamination by heavy metals in the Zmiivska community is localized, with the most
hazardous concentrations observed near the Zmiivska TPP. The protected areas exhibit minor contamination risks,
although high bioavailability of zinc and other metals indicates the need for continuous monitoring. The Hakanson
methodology proved effective in evaluating health risks associated with heavy metal exposure. These findings
highlight the necessity of mitigation measures, including emissions control, soil remediation, and reduced anthro-
pogenic pressure.

KEYWORDS: heavy metals, ecological risk, soil, method of Hakanson, botanical reserve, Zmiivska TPP
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EKOJIOI'TA PO3SMHOKEHHS OUEPETSHKH BEJHUKOI
(ACROCEPHALUS ARUNDINACEUS) B YMOBAX JPEHAKHOTI'O KAHAJTY
HHOJ TABCBKOI'O I'TPHUYO-3AT'AYYBAJIBHOT'O KOMBIHATY

Mera. JIocmiauTH eKOJIOTiI0 PO3MHOKEHHS ouepeTssHKH Benukoi Acrocephalus arundinaceus na tepuro-
pii npeHakHOTO KaHay [loaTaBCHKOTO TipHUYO-30aradyBalbHOTO KOMOIHATY 3315 30epeKeHHS BIIYy B YMOBax
TEXHOTEHHOTO JTaHAMAadTy.

Metoau. [TompoBi: 00TiKH NITaXiB Ha MOCTIHHUX MapmpyTaxX. CTaTucTH4Hi: 00poOKa JaHUX.

PesyabTaTn. JJ0CiiHKeHO 0COOIUBOCTI €KOJIOTIT BEIHMKUX OYSPETSIHOK Y MEXaX NPEHAKHOTO KaHAIy.
[MpoanamnizoBaHo GioTomiuHI yMOBHM, THI3JIOBI ajanTaiii Ta AMHAMIKY YHMCENIbHOCTI BHAY. BcTaHOBIEHO 3MeEH-
IEHHs THi30BOT MIiBEHOCTI ouepeTsiHok Bin 11,8 mapu/km? (2022 p.) a 9,5 napu/km? (2023 p.) 10 6,2 napu/km?
(2024 p.), BOHO MOB’s13aHO 3 KibKOMa (PaKTOpaMH, ajie HaMOIbII BCHOTO 11e 00YMOBIICHO 3 TypOYBaHHS ITiJ] Yyac
THI3JIOBOTO Nepioy Ta abioTHYHI YNHHUKH. J[0BeZeHO, 110 [PEeHaXHI KaHAJIU 3 TYCTO0 NPHOEPEKHOI0 POCIUHHI-
CTIO, 3a0€3MEUYIOTh CIIPUATIMBE CEPEIOBUIIE IS THI3AYBAaHHS Ta XHUBJICHHS NTaxiB. JlOCIIIHKEHO MOBEIIHKOBI
cTparerii THi3yBaHHS OYEPETSIHOK Ta TXHIO Peakilifo Ha mapa3utusM 3 6oky 303yui (Cuculus canorus). Penpony-
KTUBHUI Mepiof] OYePETIHKH BEIMKOi CTAHOBUB MpUOIM3HO 41 IeHb, [e 3aJIeKao Bijl 30BHINIHIX YMOB cepeio-
BUIIa (IPUPOAHI (PaKTOPH, JOCTYIHICTh KopMy). ['Hi3ma posramoBani Ha BUcoTi 120—160 cM Haj piBHEM BOAH,
o0 YHUKHYTH 3aTOIICHHS TIiJT 9ac MiBUIICHHS BOJM B JpeHaAKHOMY KaHaii. CepeqHs BiICTaHb MiX CyCiTHIMH
THi3gaMu craHoBmia 28,3+3,5 M. HeoOXiaHO BIPOBaANTH BiAMOBIIHI 3aX0/H, MO0 30UIBIIUTH YUCENBHICTD THi3-
JIOBOT TTOMYJISIIIT BETMKOT OYSPETSIHKH Ha IPEHAKHOMY KaHalli.

BucnoBku. OxapaKkTepru30BaHO POJib IITYYHUX BOJHO-O00JIOTHHUX YTiJlb y HIATPUMaHHI 010pi3HOMaHITTS.
3anponoHOBaHO PEKOMEHAAIIl MI0A0 30CPEeIKEHHS OUYEPETSHOK BEIMKHX IUISIXOM MiHIMi3alii HEraTHBHHX
BIUIMBIB, MIATPUMAHHS CTA01ILHOCTI €KOCUCTEMH JAPCHAXKHOTO KaHAIY Ta PEryJISPHUNA MOHITOPHHT TaHOI TEXHO-
TeHHOI TepuTopii.

KJIFOYOBI CJIOBA: ouepemsnxa eenuxa, 303y7s 36Utatind, YUCeIbHICb, OPEHANCHUL KAHAT

SAx wuryBaru: Jlitein JI. M., Yanmmmrina A. b. Exonoris po3MHOXeHHs odepeTsiHki Benukoi (Acrocephalus
arundinaceus) B yMoBax IpPEHAXKHOrO KaHany I[loJTaBCHKOrO TripHHY0-30aradyBajlbHOrO KOMOIHATY. BicHux
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Ouepersinka  Bemuka  (Acrocephalus
arundinaceus) 3acesie pi3HOTO THITY BOAHO-00-
noTHi yrigas €sponu ta Asii [1-5]. V Tlontag-
ChbKili 00J1acTi OYepeTsHKa BEIHMKAa — 3BHYAli-
HUM, MICIIIMH YUCJICHHHH, THI3JI0BHH Ta mepe-
nitHui Bua [6, 7]. Buacmigok tpanchopmarrii
MPUPOIHUX BOJOMM, IIEH MIrpyrOYHi mTax
MOJK€ 3MIHIOBATH THI3JIOBI €KOJIOTIYHI CTEpeo-
tumu [8, 9, 10]. Moremep mocmimKkeHo pi3Hi ac-
nekTH moseminku [11], exomorii [12, 13], cra-
TyCy 30epexeHHs 11boro Buay [14].

Beryn

YcnimHicTs THI3AYBAaHHS OYEPETSHKU
BEJIMKO] 3aJISKUTH BiJI TYCTOTH OYEpeTy, IO 3a-
Oe3nedye BUTy Kpalluil 3aXUCT BiJ] XUKAKIB Ta
CIpusi€ BUBeAeHHIO mramensr [15, 16, 17].

MeTta JlocmimuTi eKOJNOTiF0 PO3MHOKEHHS
ouepeTsHku Beaukoi Acrocephalus arundinaceus na
TepuTopii apeHakHoro kaHamy IloiaraBcekoro Tip-
HUY0-30aradyBajJbHOTO KOMOiHAaTy 3amis 30epe-

JKCHHA BUAY B YMOBax TEXHOI'CHHOI'O naH;[maQ)Ty.

O0’eKT Ta METOAM AOCTIIKEHHS

[TpoaHanizoBaHO JaHi CIIOCTEPEKEHb 3a
THI3yBaHHSAM OYEPETSHKH BEIHKOI MPOTATOM
2022-2024pp. Ha tepuropii [lonTaBcrkoro rip-
HUY0-30ara4yBajibHOTO KOMOIHATY, IO 3HAXO-
muthes y M. ['opimrai [InaBai. OcHOBHI 00ITiKH
YUCENBHOCTI (3 KapTyBaHHSAM) MPOBOIWIH
B3JIOBXK JIPCHAKHOTO KaHATy (ZOBXHHOIO 17
KM), SIKUM TPOKJIAaJEHO HABKOJO XBOCTOCXO-
BUIIA TAMPUEMCTBA, IS 300py (imbTpariii-
HUX BOJI, 3MEHIIICHHS iX BUTPAT 1 3am00iraHHs
NOTPAIUIIHHIO B TpyHTOBI Boau (Puc. 1). V Bu-
MaaKy HaJMipHOTO 00CATY (QiNbTpamiifHuX BOJ,
X HaJUTMIIIOK NePEeXOIUTIOE 0OBITHMI KaHaI, 10
npuisrae 1o crapuib piuku Cyxuii Kobemstaok
Ta 3alUIaBHUX JYKIB, 3aXUINAIOYHM TMPHIETI

TEPUTOPIi B/l MEPE3BONIOKEHHS Ta CYIyTHHOTO
3a0pyqHEeHHA. Y3IOBX OeperiB IpeHa)KHOTO
KaHaly pocte oduepeT 3Buyaiinuii (Phragmites
australis) — pospimkeni 3apocTi pi3HOI M-
pWHH, a TEPUTOPIs MEXKY€E 3 OMHOTO OOKY 3 Ha-
CHITHOIO 1JaMOOI0 XBOCTOCXOBMIIIA, a 3 1HIIIOTO —
3 BJIACHOIO J1aMOOI0, BKPHTOIO JIepeBHO-Yarap-
HUKOBOIO POCTHHHICTIO. MapupyTHi 0O0miKu
NTaxiB MPOBOAWIN 32 JIOTIOMOTOI0 TOYKOBHX,
obmikoBux MetoxiB [18]. Bimcrami Bu3Haua-
IOThCSl Bi3yallbHO Ta IO3HAYAEThCS Ha KapTi
(OsmAnd) BiaMmiTKOIO, 7€ 3apeecTpyBain

nraxa. [1ix yac 1ocmimpKeHHs] BAKOPUCTOBYBAIIH
O1HOKIBb 3 12-KkpaTHUM 301NbIICHHSIM Ta (OTO-
ammapat Nikon coolpix L820.

Puc.1 — Cxematnune po3TairyBaHHs JpeHAXHOTO KaHamy Ha tepuropii III'3K (GoogleMaps)
Fig. 1 — Schematic location of the drainage channel on the territory of the PGZK (Google Maps)
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AOCOMIOTHI OOJIKM TIPOBOIWIIN IOHAM-
MEHIIIE Pa3 Ha THKJCHb, BPAXOBYIOUH MTAXIB SIK
Bi3yallbHO, TaK i 3a ixHiMu romocamu. Jlocmin-
YKCHHSI 3/[IHCHIOBATMCH BIJIIOBIIHO JIO TPHH-

IIUIIB OlOSTHKH, 3TiTHO TOJIOKEHHSIMEH €BpO-
MIEHCHKOT KOHBEHITIT TTPO 3aXUCT XpeOSTHUX TBa-
pHH, SIKi BUKOPHCTOBYIOTHCSI B €KCIIEPUMEHTaX
Ta IHINX HAYKOBHX IIIISX.

Pe3yabTaTu

Mirpauisi. Tepmian npunboTy ouepers-
HOK BEJIMKHMX MOXKYTh BapilOBaTH B 3aJIeKHOCTI
BiJI IOTOTHUX YMOB. 3MiHH B TEMIIEPATypi, HasIB-
HOCTI KOPMY B MIPUPOJHOMY CEPEIOBHIII, BILIU-
BAaIOTh HAa Yac i MapmpyT Mirpaitii. ['Hi3qyBaHHS
NITaxXiB BiIOYBA€THCS Y BiIOBIMHOCTI 10 HASIBHOI
BOJTHOT POCIIMHHOCTI — OYEPETY Ta 1HIIIOTO Pi3HO-
TpaB’si, sIKi IOPOCITH B3JIOBXK Oepera IpeHakHOTO
KaHaJy CYIUIBHOIO CMYTOK PIi3HOI IIMPHHM.
[pwtiT oYepeTSHKM BeJIMKOi Ha KaHaii B 2022
POIIi [TOYMHABCS 3 TPETHOI JICKa i KBIiTH:, B 2023-
2024 3 nepuioi aekaau TpaBHs, BOEPILE NTaxa Mo-
gy — 5.05.2023, 2.05.2024.

I[lepion akTUBHOTO CIIBY CaMIlsd B MEPIIIiit
Ta Apyrii nekasi yepBas 2022 poky, B TpeTii Jie-
Kaji TpaBHS Ta TpeTii Aekami yepBHs 2023 poxy
Ta B TpeTii nekai Tpasus 2024. [lepioa BignboTy
NTaXiB 3 TEPUTOPIi CIIOCTEPITANH 3 KiHIIS CEPITHSI.

YnceJbHICTL Ta IIIbHICTH PO3MHO-
skeHHs. Yiponosxk 2022-2024 pp. KibKiCTh 0CO-
OVH OYepETSHKH BEJIMKOI Ha JIpEHa)KHOMY KaHai
3meHinyerbes B 100 ocobuH 3a ce3oH A0 53

(puc.2).
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3MEHIICHHSI YUCETbHOCTI OUePETSHKH Be-
JIMKOi 00yMOBJIEHE KilbKOMa (hakTOpaMu, OiTb-
IIICTh 13 SIKUX TIOB’sI3aHi 3 TypOyBaHHS i Yac
THI3IOBOTO Tiepiony. 3okpema, y 2023 pori mo-
yasocs OyJiBHUILITBO MapKaHy MiXK APEHAKHHUM i
OOBITHIMH KaHAJIaMH, TOMY TIOCTiHHA TPUCYT-
HICTB JIIOZIeH Ta TEXHIKH, MOTJIM CTaTH MPHYH-
HOIO 3MCHILICHHS BUY Ha JaHii TEpUTOPii.
CepenHs MIIBHICTD THI3TyBaHHS OYepe-
TAHKM BENMKOi craHoBwia: 11,8 mapu/km? y
2022 poui, 9,5 mapuw/km?® — 2023 poui, 6,2
napu/km?— 2024 poui (Puc. 3).
Po3mHuoxenns. PenponykTuBHuil ne-
pioJl OYepeTSHKU BEIHKOi cTaHOBUTH 41%1,5
JIeHb, 3aJIe)KHO BiJl IIBHUIKOCTI OyAiBHHUIITBA
THi3/a, po3Mipy KIIaJIKH Ta 30BHIMIHIX YMOB, Ta-
KUX SIK: TEMIIepaTypa 4d AOCTYIHICTh KOpMY.
Bxirodae Taki eranu, sk: OyAiBHHIITBO THi3/a
o 7 mHiB, BIAKJIagaHHA s€lb 3aliMae 4—6 JIHIB,
y KJIaI 3a3Buvail 4—6 sienpb, 1HKyOAallis S€lb
TpuBa€ 0 14 IHIB Ta BUTOJOBYBaHHS IITalle-
HAT TpuBae npudimsHo 10—14 nHiB, OKM mTa-
[ISHSTA 3aJUIIAI0THCS B THI3II.

—

2022

2023
2024

Puc. 2 — KisbKicTh 0COOMH OYEPETSHKH BEIUKOI 32 POKaMH Ha TEPHUTOPIi apeHakHoro kaHay [1I'3K
Fig. 2 — Number of individuals of the Great Warbler by year in the territory of the drainage canal of the PZK

37



ISSN 1992-4259 Bicauk XapkiBchKOro HallioHAIEHOTO YHiBepcuTeTy iMeHi B. H. Kapasina.
Cepis «Exonoris». 2024, Bumyck 31

alfje=ot
:

] f
v :,1‘\.
o~ NET
’ S
d Q
-y ) e,
. N N
I e -
& S § A ' o ®
g b el
y { [>]
s % ¢
- P
LiQ
- “
s | )
[ \ ‘
‘- v o
& R o
1 .

{

. (
X )0 s ey 1

Puc. 3 — Po3MilieHHs: ouepeTsiHKH BeJTUKOi Ha ipeHakHoMmy kaHaui [113K 3a pokamu:
a—2022,6-2023, 8—2024

Fig. 3 — Location of the Great Warbler on the drainage channel of the PGZK by year:
a-2022,6-2023, 82024

Ha npenaxHOMy KaHalli OYEPETSHKH PO-
OuiM rHi3Aa, B OCHOBHOMY, B 3apOCIAX OdYe-
pety, Ha Oepesi, o PO3TaIIOBaHUH OJIMKYE 110
XBOCTOCXOBHIIA, TIOJANI BiJl JIOACH, TPAHCITO-
PTY Ta XHXKaKiB, [0 MOTJIM MOJOBATH HA HUX
(Puc 4). BusiBieHo THi3za 31 CTOPOHH, IO Me-
JKYIOTh 3 00BITHIM KaHaJIOM, ajie iX Oyio He Oa-
rato. ['Hi3ga po3ramosani Ha Bucoti 120-160
CM Bix Bomu, moOO HE 3aTONMWIO IX TIpHU

3011bLICHH] BOOY B IpeHAXHOMY KaHai. Binc-
TaHb MIX CYCIIHIMM I'Hi3laMH CTAaHOBHJIA Y Ce-
penuboMy 28,3£3,5 MeTpiB.

B omHOMY 3 THI3I HaAM BAANOCS CIIOCTE-
piratu nramens 303yi (Puc.5). «IIpuitomni Oa-
TbKW» aKTUBHO HOTO BUTOJIOBYBAJIA IO MOMeE-
HTY, KOJIM BOHO 3aJIMIIA€ THI3/I0 T4 CBOTMH 3BY-
KaMH TPUBOTH BiJIBOAMIIN XWKaKiB MOJANI BiJl
rHi3aa.

Puc. 4 — THi310 ouepeTsHKY Benukoi B 3apoctsix ouepery (2023 p.)

Fig. 4 — Great Warbler nest in reed thickets (2023)
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Puc. 5 — ITramenns 303y (Cuculus canorus) B rHi3i OYEpETSIHKU BETHUKOT
Fig. 5 — Chicks of a cuckoo (Cuculus canorus) in a warbler's nest

Exogoriynuii BJIMB HA YHCEJbHICTH
BU/Y Ta HLISIXH 3aXHCTY. SIK MU BXKe BUIIIE 3a-
3Ha4YMJIM, 110 Ha JaHid TepuTopii BinOyBamocs
OyAiIBHMLTBO NMapKaHy Ta JOPOTH MiX JPEHAXK-
HUM Ta 00BITHUMH KaHaJIaMH, 1110 TIPU3BEJIO 10
3MEHILIECHHS BUILY, aJI€ 10 CaMe BIUIMHYJIO: BU-
TONTYBaHHs OyJbll03epaMy OYEpEeTy, IIyM, 3a-
Opy/JHEHHs TOBITPs MaIllMHAMH, TOCTIHHE TIe-
peOyBaHHs Ol KaHaTy JitoJiel Ta 6arato Tex-
Hiku. Y 2024 poui OyaiBHMUTBO MoOIM3y Ka-
HaJly HE MPOBOJIWIIOCH, ajle BecHa Ta JITO

XapaKTePU3yBAJUCh 3HIKCHHSIM OIaJ(iB Ta BU-
COKOI0 TIOCYXO¥0, 1[0 MOIJIO BIUIMHYTH Ha TPO-
¢iuny 6a3y nTaxis.

Jli1s1 301 IIIEHHST YHCETBbHOCTI THI3MOBOT
MOMYJISAIT OYEPETSHKH BEIUKOI Ha JApeHaxk-
HOMY KaHaJi, TOTPiOHO 3ampoBaiuTH 3aX0I1, &
caMe: BiIHOBJICHHS PiBHS BOJIU B KaHalli, OOMe-
XKeHHs1 OyJIb-SIKMX OY/[IBHHIITB B TIPUOEPEkKHIH
30Hi. [ToTpibeH perynspHUil MOHITOPUHT YHCe-
JILHOCTI Ta aHaJli3 AMHAMIKH TOIYIIAIIi ouepe-
TSHKH Ha JIAHOMY MapuIpyTi.

OoroBopenns

BoHo-0010THI yTiist CIyTryIOTh €KOJIO0-
TIYHUMHU KOPUAOPAMU JIJIS TITaXiB ITiJ] Yac Mir-
partii, 3a0e3reuyoun iM Oe3revHi MicIs IS Bi-
JIIOYHMHKY Ta XHUBICHHS, SIK JUIsl THI3ZIOBUX, TaK
i ms mirpyrounx Buis [19, 20, 7].

JlpeHaXHI KaHAIM CTald BAXKJIUBOIKO
CKJIaJIOBOIO arpojaHimadTiB, 3aBIsSKA peETy-
JIIOBaHHIO PiBHSI IPYHTOBUX BOJI, KOHTPOIIO 3a-
COJICHOCTI IPYHTIB Ta 3a0e3MeYeHHS 3POIICHHS
nocisis [21,22].

JlocmipkeHHsl TOKa3yoTh, IO 11 KaHaJH
MOXYTh CIYTYBaTH BaXIJIMBUMH OCEpEIKaMU
010pi3HOMAHITT, AKi MOTPEOYIOTh yBaru MpH-
POJIOOXOPOHIIIB y 3MiHEHHUX CLIBCHKOTOCTIONAP-
chKHX Janamadrax [23].

39

[Tpupo100X0pOHHI 3aX0/1H, 30KpeMa ITijI-
TPUMKa BOJTHOTO PEXKUMY Ta POCIUHHOCTI, 3/1a-
THI He Jmmie 30epiraTu HasBHE arpoOiopi3HO-
MaHITTS, aJie i CIIPUSITH HOTr0 3pOCTaHHIO, CTBO-
PIOIOYH HOBI CepeIOBHINA Ta aJaNnTyiuH iCHY-
04l JUTs 3aTy4eHHs pi3HUX BB [24, 25].

HasiBHICTE O4epeTy Ma€ KIFOUOBY pOJIb y
BHOOPI MiCIlb THI3yBaHHS Ta YCHIITHOMY pO3-
MHOXKEHHI OYEpeTSHKH BeNUKoi. BumaneHHs
o4epery, OCOOJIHMBO HABECHI Mepei MOYaTKOM
CE30HY PO3MHOKEHHSI, 3HAYHO 3HIKYE MPHUIAT-
HICTb CEPEIOBHUIIIA IS IbOro Buay. L1linbHI 3a-
POCTi OYepeTy He TIJIbKH Kpalle MPHXOBYIOTh
THI30 BIJ XMJKAKIB MOPIBHSIHO 3 PIIKAMHU, ajie
i 3a0e3neuyroTh e()eKTUBHINIMKA 3aXUCT THI3Aa
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napaMy OYepeTSHOK BEIHMKUX, IO CIPHSE M-
BHIIICHHIO YCIIIITHOCTI IXHBOTO THI3yBaHHs [26].
YucenpHICTh BETMKOI OYePETIHKH 3HIKY-
€TBCS B TII00AIFHOMY MacIiTali, aje i 0XOpoH-
Hui ctatyc 3a UepBonum cnrckom MCOIT 3anu-
maeThes Kateropieto "Haiimenmii pusuk" [27].
HpeHaxHuil kaHall Mae BaXJIMBY pOJib HE
JIMIIE JUIS OYEPETSHOK BEJNUKHX, a M T 1HIIMX

BW/IIB NITaXiB, TAKHX SIK: TTACTYIIIKH, BOJSHI KypO-
YKH, KQYKH, YarlIi, KPSYKY Ta 1HIIIi, a TAKOXK € ce-
PCIOBUINEM iCHYBaHHS JUIsl IHIIUX XPEeOCTHHX
tBapuH [28]. Ix MorKHA BBaXKaTH KITFOUOBHMH €Jie-
MEHTaMH €KOCHCTEMY CHJIBHO 3MiHEHHMX aHTPO-
MOTeHHUM BIUTMBOM JaHmadTax. Bonu motpe-
OyIOTb OUTHIIIOT YBaru B MPHUPOTOOXOPOHHHX 3a-
XOJIax, HiXK Iie 3aiiCHIoeThCs 3apas3 [29].

BucnoBku

JpeHaxHuii kaHall Mae MpUOEPEKHY Po-
CIIMHHICTIO, 1[0 CTBOPIOE CHPUSTIUBI YMOBH
JUIS THI3LyBaHHS Ta )KUBJICHHS OYEPETAHKHU Be-
JIUKOI. 3aBIAKA HAsIBHOCTI BOAHUX 1 HAIIBBO-
JTHHUX KOMaXx, L5l TEPUTOPIsl € BAXKITUBUM JIXKepe-
JIOM KOpMY.

I'ycTi 3apocTi ouepery CpUSIOTH BUCO-
Ki¥l THi310Bili aKTUBHOCTI OYEPETIHOK, BOJIHO-
yac CTBOPIOIOYM YMOBH Ul T'HI3Z0BOTO Hapa-
3UTHU3MY 303YJIi.

OuepeTsHKH BENMKi JeMOHCTPYIOTb MiXK-
PivHI KOJIMBaHHS YHCENBHOCTI, OB’ A3aHi 3 (a-
KTOpaMu TypOyBaHHS y THI3TOBHH MEPioJ.

JlocTiKeHHS TaKUX JIOKaJIbHUX MOITYJIS-
il € BOKJIMBYUM JJISI KPAIIoTo PO3yMiHHS aja-
nTalii OYePETSHOK BEIIMKHX, IXHBOI €KOJIOTIY-
HOT pOJIi Ta BHECKY B 30€pexXeHHs OpHiTOhayHH
periony. Lle Tako miIKpecIroe 3HaYSHHS ITY-
YHUX BOJHO-OOJOTHUX YTillb JJIS MiATPUMKH
I06aTBFHOTO O10PI3HOMAHITTSI.

Kounduikr inTepecis

ABTOpH 3asBISIOTH, IO KOHQIIKTY 1HTEpECiB 1mo/0 MyOuikamii 1poro pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO TOTPUMYBAIUCh ETUIHUX HOPM, BKJIIFOYAIOUH IIIariaT, Gpanbcuikaiiro JaHIX

Ta MO/IBiIHY MyOITiKaIIio.
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REPRODUCTIVE ECOLOGY OF THE GREAT REED WARBLER
(ACROCEPHALUS ARUNDINACEUS) IN THE CONDITIONS OF THE DRAINAGE CANAL
OF THE POLTAVA MINING AND PROCESSING PLANT

Purpose. To investigate the reproduction ecology of the great warbler Acrocephalus arundinaceus in the
territory of the drainage canal of the Poltava Mining and Processing Plant in order to preserve the species in the
conditions of a technogenic landscape.

Methods. Field: bird counts on permanent routes. Statistical: processing of the obtained data.

Results. The ecological features of large warblers within the drainage canal were studied. Biotope
conditions, nesting adaptations, and population dynamics of the species were analyzed. A decrease in the nesting
density of warblers from 11.8 pairs/km? (2022) and 9.5 pairs/lkm? (2023) to 6.2 pairs/lkm? (2024) has been
established, it is associated with several factors, but most of all it is due to disturbance during the nesting period
and abiotic factors. It has been proven that drainage canals with dense riparian vegetation provide a favorable
environment for nesting and feeding birds. The behavioral nesting strategies of warblers and their response to
parasitism by the cuckoo (Cuculus canorus) have been studied. The reproductive period of the Great Warbler was
approximately 41 days, depending on external environmental conditions (natural factors, food availability). The
nests are located at a height of 120-160 cm above the water level to avoid flooding during rising water levels in
the drainage canal. The average distance between neighboring nests was 28.34+3.5 m. Appropriate measures should
be implemented to increase the number of the Great Warbler nesting population on the drainage canal.

Conclusions. The role of artificial wetlands in maintaining biodiversity is described. Recommendations
are proposed for the conservation of greater warblers by minimizing negative impacts, maintaining the stability of
the drainage canal ecosystem, and regular monitoring of this man-made area.

KEYWORDS: Great warbler, cuckoo, abundance, drainage canal
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AHAJII3 BUITAJIKIB IIOSIBU JIOCSH (ALCES ALCES)
Y HEPETBOPEHOMY CEPEJOBHUIII M. KHEBA

Meta. OOrpyHTyBaHHs Ta anpoOailisi MCTOIUKH aHAIi3y BUMAJKIB MOsIBY JIocs Y M. K¥ieBi Ha OCHOBI TaHUX
3MI, BH3HaUYEHHS NPOCTOPOBHX Ta XPOHOJOTTYHUX 3aKOHOMIPHOCTEH.

Metoan. CucremHuii anaii3, kaprorpadiyHuii, CTaTUCTUYHUI.

PesyabTaTu. B pesynbrati nocnimkenns nanux 3MI, 3i0panux 3 nouatky 2010 poxy mo sxoBreHb 2024
POKy, BUSBIICHO 26 OKpEMHX BHIIAJKIB MOSBH JIOCS Y MeKax MepeTBopeHoro cepenosuina M. Kuesa ta y 6esno-
cepenHii 6mu3pKoCTi 10 MicTa. [lepmmmii Bumagok BigoOpaxkenuit y 3MI y Tpasai 2015 p. Ha ocHOBI X 1aHUX
PO3p00IEHO METOINKY, YKIaICHO TAOIHUITIO Ta KAPTOCXEMY, IO TO3BOJIIIIO MIPOBECTH IPOCTOPOBHI Ta XPOHOIIO-
TIYHUH aHai3 MMOSIBY JIOCS Y IEpETBOPEHOMY cepenoBuili M. Kuesa.

BucHoBkH. BUKOPHCTOBYIOUH METOIUKY aHANI3y BUMAJKIB MOSABH Jocs Y M. KueBi, BU3HaUCHO TPH MpH-
POIHI OCEpEIKH MOSIBY JIOCS y TIEPETBOPEHOMY cepeoBuUIIi MicTa: CBATOHMHCHKHUH, ["onmociiBepkuit Ta JJapHuIb-
kuit. JJoci MOXyTh 3aranOioBaTuCh y MickbKe cepenoBuiie Kuesa Ha moHaj 2 KM, a y OKpeMHUX BUIAIKaxX — [IOHA]
6 KM, JI0Tal04YM 3HAYHI MPUPOJHI Ta aHTPOMOTCHHI MEPEenIKoau. BusiBIeHO fBa MEpioau 30UIbIICHHS BHUMAIKIB
nosiu j1ocst — 2017-2024 pp. ta 2023-2024 pp. [Tonepeani npumyIieHHs 100 MPUYHH MEPLIOTO Nepioay — 3a00-
pOHa motoBaHHs Ha jtocst 3 2017 poky, 111010 Ipyroro mnepiony — MoBHa 3a00poHa motoBanHs 3 2022 poky.

KJIIOYOBI CJIOBA: 10cs, micvke cepedosuiye, nepemgopene cepedosuiye, NPUpooHUtl ocepeoox, 0aHi
3mi

Sk muryBatn: [Banenko €. I. Anani3 Bunaakis nossu yocs (Alces alces) y meperBopeHOMy cepemoBui M. Ku-
eBa. Bicnux Xapkigcbkoeo nayionanvrozo yHieepcumemy imeni B. H. Kapasina. Cepisa «Exonoziay. 2024. Bumn. 31. C. 44
- 57. DOI: https://doi.org/10.26565/1992-4259-2024-31-04

In cites: Ivanenko, E. l. (2024). Analysis of cases of moose (Alces alces) occurrence in the transformed
environment of Kyiv. Visnyk of V.N. Karazin Kharkiv National University. Series Ecology, (31), 44 - 57.
https://doi.org/10.26565/1992-4259-2024-31-04

Beryn

Jlock (Alces alces) € HalOiTBIIMM TIpEN- SIKMX CTETOBHX perioHiB, yactunu Kapmar, 3a-
CTaBHUKOM POJIMHH OJICHEBHX Ta APYTOIO 32 PO- kapnarTs Ta KpuMcekux rip. 3 BiAHOBIECHHIM
3MipoM micist 3yOpa TBapuHOIO y dayHi YKpa- HE3aJIeKHOCTI YKpaiHW HOro MOMmyJsLis Mo-
inn. 3 9 muctonana 2017 poky BiH BHECEHHH 10 yana 3MeHuryBaTich. Apean Ha 2009 pik 3aii-
YepBoHOi KHUTHM YKpaiHU 1 TOJIOBaHHS Ha MmaB [lomiccst 1 yacTuHy J1iBOOEPEKHOTO JicOo-
HBOTO JTOTETeEp 3a00pOHEHE. cremy [1, 2]. Ane 3a octaHHi 7 pOKiB, 3 MOMEHTY

[MommpeHHs Ta YUCENBHICTD JIOCS Ha Te- 3a00pOHU TOIOBAHHS Ha JIOCS, HOTO MOy JISIIis
putopii YkpaiHu 3a OCTaHHE CTONITTA OyJH CTaOULIbHO 30UIBIY€EThCS. 3a 1eH Tepio]] B Me-
nyxe HectabinmbHUMU. J{o cepenuan XX CT. BiH kKax TepUTOpil HaJJaHUX B KOPHCTYBaHHS MHC-
B3araiii He (ikcyBaBcs Ha TepHTOpil YKpaiHH. JMBCHKHX YTiJb BoHA 3pocna Ha 11% [3].
Jlume 3 50-x pokiB MoYasna 3’SBISATHCH CTa0i- 3i 3pocTaHHsIM TOMYJISIIi Ta pO3IIUpPEH-
nbHA monysiis. Apeain 10 80-X pokiB po3IIu- HSIM apeaiy JIOCS CTalOTh OUIBII YaCTUMU 3Y-
pHUBCA Ha OinblIy YacTHHY YKpaiHu, KpiM Je- CTpiyi 1Ii€i TBAPHUHU 3 JIFOJUHOIO. 30KpeMa BOHU

© IBanenxo €. 1., 2024
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YaCTIMAIOTh y MICTax, IEPEAMICTSX Ta Ha IOPO-
rax. BpaxoByroun crierupiuHy MOBEIIHKY JIOCS
— TBapWHA MEHII MOOUTbHA Ta MEHIN TOJIOX-
JUBA, HIK, HANPHKIAI, IHIOIN BUAW 3 POIMHH
OJICHEBHX, TaKi SK OJCHb UM CapHA, BiH YaCTO
crae npuunHoto I TII Ha moporax abo TpaBmy-
€THCSI, TIEPECYBAIOYHCH MiCTOM.

OcTaHHIMH pOKaMH CTaJM OUTBII dac-
TUMH BHIIAJIKW 3YCTPiyi JOCS B aIMiHICTPaTUB-
HHUX Mexax M. KueBa, 30kpeMa — 6e3mocepeHp0
y Micbkili 3a0yn0Bi. MicTO 3HaXOAWUTHCS y CY-
YacHOMY apeajli MOIIUPEHHS JIOCS, BOHO OTO-
YeHe XapaKTepHUMH JJIsI bOTO BUILy OioTomamu
— jicamu Ta OOJIOTaMHM, 3HAYHA YACTHHA SKHX
BXOJIUTH JI0 PUPOTHO-3aN0BiAHOTO (OHAY YK-
paiHH, i CHONydeHe HelepepBHUMHU EKOJIOTid-
HUMH KOPUIIOPAMU 3 BETTMKHMH OCEPEIIKAMH T10-
MyJSMiA TUX TBApWH, IO 3HAXOJATHCS HA TIiB-
HOUi, 30kpema — y YopHOOMIIBCHKilN 30HI. Y Ha-
CTYIHI POKM MOXHA TPOTHO3YBaTH TOJAANBIIIC
301IBIIIEHHS TOIYJIALIT JIOcs B YKpaiHi, 30KkpemMa
Ha Ti miBHOYI 1 JoBKoJia Knea. TakuM 4uMHOM,
BUIAJKIB MosiBH Jiocs y KueBi Ta Ha Hioro okosu-
X Oyne Ounblne. Y 0arath0oX TaKUX BHIAIKaX
TBapHHA TWHE a00 TpaBMy€eThcs. Tomy 11e moTpe-
Oye MOHITOPHMHTY, MPOTHO3YBaHHS, KOHTPOIIO
Ta JI0 ICBHOT Mipy MOTU(IKaIlii.

VY nochimkeHHi 310paHuii MaKCHUMaIbHO
MOBHMIA MEPEITiK BUMIAJIKIB 3yCTPIiyl JIOCSA 3 JIt0-
IMHOIO, 3adikcoBanux y 3MI, y mexax neper-
BOpeHOro cepenopuiia M. Kuesa Ta oro oko-
mutb. DikcyBaHHS Takux BUMaakiB y 3MI ciin
BIJIPI3HATH BiJl (iKCyBaHHA TaKWUX BHUIAJKIB
crierfiaicraMu i po3riisifaTy sIK OKPEMHiA, ca-
MOJIOCTATHIH, IHTErpaJlbHUN (PEeHOMEHOM, M0
BioOpakae:

1) dbaxkT HasSBHOCTI TBapHHHU Yy TNEPETBO-
PEHOMY CepeIOBHIIIL;

2) Oinpin  «3arnubieHe» nepedyBaHHS
TBApUHHU y TEPETBOPEHOMY CEPEIOBHILI, SKE
MOXYTh 3a(ikcyBaTH HeclerianicTu (Ha Bij-
MiHY BiJI, HANPUKJIAJ], TIEpECYBaHHS TBAPHH Y
CYTIHKaX Yd BHOYI 110 MEXKI IMEPETBOPSHOIO Ta
MPUPOJTHOTO CEPEIOBUINA, SIKE OLTBII JTOCTYITHE
Juts (iKCyBaHHSI CrieliagicTaMH).

3) BaXJIMBICTb JUIsl HECHICLIATICTIB (haKTy
nepeOyBaHHS JIOCS Y NEPETBOPEHOMY Cepello-
BHII MiCTa.

®akT mepeOyBaHHs JIOCS y TEpETBOpe-
HOMY cepenoBuIli 0e3 BioOpakeHHS Horo y
3MI He € BumagkoBuM. Lle Moxe BigOyTHCH Ye-
pe3 xoua 0 0/IMH 3 HACTYITHUX (DaKTOpiB:

1) BiZICyTHOCTB criOCTEpirauis;

2) 3aHaJTO BEJIMKA BiAIalb, 100 po3riie-
JiTH Ta 3ahiKCyBaTH TBApUHY Ha (OTO/BijIEO;

3) Temua mopa m106m;
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4) KOpOTKOTpHBAIE TTIepeOyBaHHS.

Bci mi dakropm cBigYaTh MpO MEHIIIE
«3arnuOsICHHS» TBApUHH y NEPETBOPEHE cepe-
mosutie. TakuM guHOM, maHi 3MI BimoOpaxka-
0T COIIaJbHO BAXKIINBI, «3arJIMONIEHI» ¥ TIepe-
TBOPEHE CEPEIOBUINE BUNAIKU IepeOyBaHHI
JOCA y MICTI 1 € OKPeMUM TIPEAMETOM IOCIHi-
TDKEHHSL.

Metonuka ananmizy manux 3MI Gimbm
CTOpiTHEHA HE 3 KJIACHYHUMH OIS HHUMHU
JOCIIDKEHHSIMH, a 3 METOIUKOIO OIUTYBaHHA
PECTIOHJICHTIB-KUTENIB MicTa. MeTouKa OIu-
TyBaHHS y BUNaAKy M. KueBa 1 iHmmx mict Yk-
painu He Oyne 00’€KTHBHOIO 4epe3 IMOKH IO
Mally KiUIbKiCTh BUTIAJIKIB MOSBU JIOCS y MiCTax
y TIOpIBHSIHHI, HATIPUKIIA, 3 KpaiHaMH MiBHOYI
€Bponu uu Kanaau.

[Ipu 1pOMYy, €KOJTOTIYHA EMHICTBH HAIIHX
JICIiB Ta TUHAMIKa 3pOCTaHHS MOIYJIAIIL JI0CS B
VYkpaiHi ocTaHHIX POKiB TOBOPHTH IPO Te, IO
KUTBKICTh TBapHH Y Mail0yTHEOMY MOXe 30171b-
LIMTUCH Y Pa3u, a JOKAIBHO — HA MOPSIOK YU
HaBITh — Ha OPSIIKU. A 1Ie O4iKyBaHO Oyze Bi-
JIOOpaXKeHO y 301IbIICHH] KiJbKOCTI BUMAJAKaX
TMIOSIBY JIOCIB Y MiCcTax 3 BIATOBIIHUMH HACII-
KaMH 1 HeoOXiTHICTIO MPUHAHSTTS YIPaBIiHCh-
KUX PIllICHb.

Taxum unHOM, a”ami3 ganux 3MI e mo-
YaTKOBUM €TallOoM PO3KPHUTTS MPOOIeMaTHKH
B3a€MOII1 JIoCs 1 TFOAMHU y MicTax Ykpainu. bi-
JIBILIE TOTO, L1€ YX HE €AUHUN METOJI OLIIHUTH L0
poOJIEeMaTUKY PETPOCIIEKTUBHO.

Hani, oTpumaHi y cTaTTi, Y HayKOBii
cdepi MaroTh MIHHICTH I BA3HAYECHHS 3B’ I3KY
YaCTOTH IIOSBH JIOCS y MICTi 31 301bIIEHHAM
HOTO0 3arajibHOI MOMyYJSAIiil y perioHi. Bonu mo-
3BOPJISITH BU3HAUUTH YU € 1151 KOPEJISIis TpsMa,
YW, MOXJIMBO, BEJIMKUI BILUIMB Ha HET CIIpaBJIsie
3a00poHa TOJIIOBaHHS, BIWCHKOBA IisIbHICTH
4¥ iHI (aKTOPH.

B ympasnincekiii chepi gaHa crarTs
MOXKE CIY)KUTH OOTPYHTYBAHHSIM JIJIsI TIPHIA-
HATTS BIJMOBIIHUX PillicHb, SK HAIPHUKIIA],
BCTAHOBJIEHHS 3HAKIB Ha JOporax, BIAMEXY-
BaHH;I aBTOLLISIXiB OTOPOXKEI0, IHCTPYKTYBaHHS
CHeIiabHUX CITYk0 Ta IMOoIiii TomIO.

JuHamiKy 4nceNnsHOCTI Ta apeaiy HOIu-
peHHS Jiocs B YKpaiHi 3a pi3Hi Nepiou Movu-
HaIO4M 3 cepeinHn XX CT. BioOpakeHo y po-
Oorax Takux aBTopiB: Bomox A. M. [4], Jdom-
uiu B. 1., Jleneran 1. B., Manesanosa M. O. [2,
5], Komampuyk O. [6], Cwmaromns B. H., I'as-
puck I'. I'., Camranckmit--mn A. A. [1], bo-
peiiko B. [3].

HocnipkeHnst ocst B ypOaHi30BaHOMY
CEpEeIOBHUIIT, HOTO TTOBEAIHKN Y HHOMY Ta HOTO
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B3a€MOIIi 3 TIOAMHOIO OYJI0 MPOBEAICHO y Oara-
THOX perioHax CBITy, 30KpeMa y mpoBiHmii bpu-
tancbka Konym6ii (Kanazna) [7], y mrati Ass-
cka (CILIA) [8], y mrrati Hero Mopxk (CILIA) [9],
y miBaenHo-3axignii [lsemii [10].

Merta: 00TpyHTYBaHHSI Ta ampooaris Me-
TOAWKY aHaTi3y BUIAIKIB MOSBH JIocs y M. Ku-
€Bi Ha OCHOBI maHux 3MI, BU3HaUCHHS TIPOCTO-
POBHUX Ta XPOHOJOTIYHNX 3aKOHOMIPHOCTEH.

MeTtoauka

B poboti mocmimkyeTscst miepeOyBaHHS
nocst y Mexkax M. Kuesa, 30kpema — y ioro nepe-
TBOpeHoMy cepenosui. I1in meperBoperHnM ce-
PEIOBHIIIAM MiCTa Y TAHOMY AOCTIHKEHHI pO3y-
MI€TBCS cepeIOBHIIE 3HAYHO MEPETBOPEHE JIFOIU-
HOIO — ac(aIbTOBaHi JOPOTH, 320y 10BaHI TEPUTO-
pii, TPOMKUCIIOBI 30HM, MITYyYHi, HEBEJHKi, BifO-
KpeMJICH] BiJl MPUPOAHOTO CEPEIOBHINA MAPKH.
I'ocriogapcebki JlicH TeX MOYKHA BBaKATH IEPET-
BOPEHUM CEPEIIOBHUILEM, ajie TSl TAHOTO JIOCHi-
JOKEHHS TIOPIBHSHO HEBEITHKA Mipa iX mepeTBope-
HOCTI /I03BOJISIE BBYKATH 1X PHPOIHUM CEPEIO-
BUILICM.

JocmimKkeHHs TPYHTYETHCSI Ha OCHOBI aHa-
nizy panux 3MI. dikcyBanHs niepeOyBaHHS JIOCS
y MeXKax MiCTa TaKMMH METOJaMH JO0CTaTHbO
00’exkTHBHE. Y 0arathboX IHIIMX BUIAAKaX, KOJIH
BIIPI3HAETHCS 00’ €KT TOCTIHKEHHS (HAIIPUKIIA],
MaJti ccaBlii) ab0 cepeIoBHILIe HOro repeOyBaHHS
(HanpuKIa, CiTbChKa MiCIIEBICTb), TAKUH MiIAXI1]T
MaTuMe MEHINy iH(pOPMATHUBHICTh Ta 00’ €KTHB-
HIiCTh 200 B3arai OyJ1e HEMOKJIMBHM.

[puunHKM 00’ €KTUBHOCTI TaKOTO IMiAXOITY
y BUIAJIKY TAHOTO JTOCIi/KEHHSL:

1. JTock MOske miepeOyBaTH OJIM3BKO JI0 Mi-
CBKHMX TOCEJICHb 1 y JCIKUX JOCIIIKSHHSIX BiH
KITaCU(IKyeThCA K HAHOUTBIIMIT MiCBKHI cca-
Bellb [8]. Bin He jryske 60IThCsI JFOCHKOT IPUCYT-
HOCTI Ta aKyCTHYHOTo 3a0pyAHEHHA. Y MiCTi
HOr0 MOXKYTh IPUBAOWTH 3€JIeHI 30HH K YaCTHHA
HUIIXY HOTO NepecyBaHHs a00 Y SKOCTI KOPMOBOT
6azn.

2. Jloch TOBOJII PiJKICHA TBAPHHA 3 TOUKH
Ha BHECEHHs 10 UepBOHOI KHUTH YKpaiHU Ta M0-
CTYIIOBE HAPOIIYBaHHS MOMYJIAIIIT, JIOCH 3aJUIIa-
€ThCS HE3BUYHMM BHIOM Uil Ykpainu. Ha Bin-
MiHY BiJI, HAIIPHKJIa]l, CKAHMHABCHKUX KPAiH 4n
Kanasu, me 3ycTpid jtocst y MicTi € OijIbIi Oy/ieH-
HO1o. TOMy BiH CHJIBHO ITPUBEPTAE yBary Jrojen
y Micti. ToMy MOXHa O4iKyBaTH, 110 PO KOXKHY
TaKy 3yCTpiy JIIOX MOBIIOMIISTS 1, BIPOTiJTHO, 3a-
GiKCyIOTh il y collianbHUX Mepexax. A y BUIIAJKY
cepii Takux 3ycTpiueil abo MacoBOro crocrepe-
JKEHHs Ta (iKCyBaHHsI, 1Ie CTaHe MPEAMETOM HO-
BUHHUX ITOBIJIOMJIEHD.
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3. Cyuacni 3acobm ¢oto/Bifeo ¢ikcarii
Ma€ TMPaKkTUYHO KOXKEH, TOMY BIpOTiTHICT
3HAUTH MeIia-MaTepiaay Ta OMKC 0 HUX IiCII
3yCTpidi 3 IOCEM JTy>KE BENHKA.

4. Yepe3 BHCOKY LIUIbHICTH MICHKOTO Ha-
CEJICHHS MaJIOMMOBIPHO, 1110 BiJIBi{yBaHHS JIOCEM
MicTa 3aJIMIINATHCS. HEIOMIYEHHM.

Jlxepena iH(poOpMaIii JUIs TOCHTIIPKSHHS
y3arajbHeHi mmij Ha3Boro 3MI. B crienmdi-
YHO iX MOKHA BUOKPEMHTH Y JBi TPYTIH:

1. ComianpsHi Mepexi. B meprry uepry — 1ie
wiardopmu Youtube, Facebook, Instagram.

2. Indopmariiini areHcTBa.

YacoBi paMKH TOCIIPKEHHS BCTAHOBIICHI B
MEKax JeCATUPIYHOTO nepioay 3 2015 p. 1o sxoB-
TeHb 2024 p. Leit nepioa BugaeThest OitbI iH)O-
PMaTHUBHUAM Ta 00’ €KTUBHUM Y TIOPIBHSHHI 3 MO-
TIepeTHIMH POKaMH 3 HACTYITHUX TIPUYHH:

1. IepeBeneHus OumbInOi YacTUHH H(OP-
MallifHUX areHcTB B [HTepHeT.

2. 30inbLIeHHS TOTOKY 1H(popMarii y cori-
ATBHUX Mepexax.

3. BripoBaikeHHs1 cMapT(OHIB 3 SIKICHUMU
KaMepaMH Ta IIBHIKOIO ITepe/Iauero TaHHX.

Kpim 115010, BUNAAKIB TOSBH JIOCS Y Me-
kKax TIepeTBOpPEHOro cepemoBuina M. Kuea mo
2015 poky He Oyno 3HaineHo. HaiinaBHimmii Bu-
naziok BinOyBcs 3 ymmast 2014 poky [11]. Ane Bin
OyB 3aikcoBaHMI HE cepe]] IePEeTBOPEHOro Cce-
peloBuIna MicTa, a HeTIoJaJIiK BiJf HKOTO, y binu-
YaHCHKOMY JIiCi, TOMY JIO PO3IIIAAY He OpaBcs.

[omryk npoBonuBest y IHTepHeTi yepes mo-
nrykoBui cepsic Google. [Tomrykoswii 3armur OyB
— «i1ock y Kuesix». Jlane hopmysroBaHHS 3aBISKH
AITOPUTMY TONITYKY cepBicy Google oxorunoBano
[TPAaKTHYHO BCI TIOBIJIOMJICHB 3 BapiallisiMU 11bOTO
CJIOBOCTIONy4YeHHS (Hanpukiaz, «Mix OyAWHKIB
y Kuesi 3a6mykas noce» [12], «Y Kuesi B Llles-
YEeHKIBCBKOMY palioHi BHJIOBWIM Jocs» [13],
«JIock po3ryITtoBaB CTOITHYHUM MAPKOM 1 MOTpa-
IMB y IacTKy» [14]).

JlonaTkoBo MpOBEINECHO KOHTPOJIBHUI IO-
YK 32 3aIIMTOM «30MJIH JIOCS, OCKUIBKH 3HAUYHA
YacTWHA 3yCTpidel Jocs y IepeTBOPEHOMY cepe-
noBuii BinOyBanacek y pamkax JATIL. YV nanomy
TMIONTYKOBOMY 3aITUTi HE BKa3yBaJlOCh KOHKPETHE
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MicIle, OCKLUTBKY Y TIOBITOMJICHHSX OUTBIIMIA aK-
LEHT pOOMBCS HA EKCTPAOPAMHAPHUI BUIIAZIOK Ha
JIOpO3i, a He Ha MPUB’A3KY HOTO 0 KOHKPETHOTO
Micra.

[lomyk mpoBeNeHUI O KOKHOMY POKY
OKpeMo, a 3a 2024 pik MouryK NpoBOAUBCS MOeTa-
ITHO 3 BiJICIFOBaHHSIM HAWOIIKYOTO Y Yaci BHIIA-
JIKY, OCKLITBKH Y TIOTOYHOMY POIIi aITOPUTM HaJjla-
LITOBAHWI BUIaBaTH HAWHOBIIII [TOBIIOMIIEHHS.

Ilo GinmbrmocTi 3ycTpideit tocs MokHa OyI10
3HAUTH OaraTo MOBIMOMJICHB 3 PIi3HHMX JDKEPEIL
Kpim mporo, onHy i Ty  TBapHHY MOTIIH Oa4nTH
Y PI3HUX MICIISIX TIPOTATOM TpHUBAJIOTO Yacy. Dik-
CYBaHHS TaKHX BHUIIAJIKIB SIK OKPEMHX IIPH JTyKe
BEJHMKIH KUTHKOCTI CIIOCTEPEKEHb 1 MOBIIOMIICHb
3pyliHyBaja O CTaTHCTUYHY JOCTOBIpHICTH Ja-
HOTO JoCHipKkeHHs. ToMy BayKinBO 3adikcyBaTu
CIIOCTEPSIKEHHS came OKpeMoi TBapuHu. Jloci 3a-
3BMYall He TMepeOyBaloTh JOBrO MOOIU3Y MiCh-
KOTO CEPe/IOBHINA, TOMY BHIIAJKH Ha TPOMDKKY
OibIrie MicsIr (hiKCYBaTUCH SIK OKpeMi. Y THIINX
BUIMAJKaX TBApUH MOXKHA PO3PI3HUTH HACTYII-
HHUMH CTIOCO0aMH:

1. TBapuHU BiAPI3HIUCH Bi3yaJIbHO.

2. TBapun O6auuiy y ayKe BianeHnX va-
CTHHAX MICTa.

3. TBapuna ruHyna abo i BUBO3WIM 1a-
JIEKO 32 MiCTO.

Skmo Oyno AeKiIbKa CIOCTEepeKeHb OJI-
Hiei 1 Tiel )k TBapuHH, (DIKCYBAIOCH JIMIIE
OCTaHHE.

HanecenHst crioctepexeHHsI HA KapTy KO-
JKHOTO BHIIAJIKY 0 OKpeMiii 0cOOHMHI TPOBOIH-
JIOCh Y BHIJIS/II OZIHI€T MTO3HAYKK. TakuM YMHOM,
HABITh SIKIIIO BUIIAJIKIB 3yCTpidi OYyII0 JeKiIbKa Y
PI3HUX MICIISIX, (iKCyBaBCsi OCTaHHIM 3 HUX OJI-
HI€I0 TIO3HAYKOIO.

BusHaueHHs1 MicIisl CIIOCTEpEKEHHS TPO-
BOJIWJIOCH TIO0 OTUCOBIHM Ta Bi3yanbHil iH(OpMa-
ii. AJie y esikux BUMaikax He OyJ10 MOKJIMBOCTI
BCTQHOBUTH TOYHE MicCLle CIIOCTEPEXEHHS — Ha-
NPHUKIIA]], BKA3yBaJlach BYJIUIIS, Jie OAuuid TBa-
puHy, a0o Tpaca, Ha sikiit craBanack JITIL. V Tta-
KOMY BHIaJKy TOYKa BCTAaHOBJIIOBAJIACH y Haii-
OLTBIIT HIMOBIPHOMY MICIIi 3yCTpidi — YuM OJIrKYe
JIO JTICOBOTO MacHBY a00 1HIIIOTO OCEpPEIIKy IMpH-
POIHOTO YM HANMEHII 3MiHEHOIO OCEJIHILA.
Sxuo Best Tpaca abo BYJHLIS IPOXOAMIIA YEPEs Ji-

COBHUI1 MacuB, TO MiCIle BCTAHOBIIOBAJIOCH ITOCE-
penmuHi i€l Tpacu abo Byawmili. SIKIO 3a3HAYCHO
JUIIE PaiioH CHOCTEPEKEHHS, TO MiCIle BCTAHOB-
JIFOBAJIOCh Y HAHOLTBII BipOTiIAHOMY MICIIi — YUM
OJTIIDKYE JI0 JIICOBOIO MacHBY abo iHILIOTO ocepe-
JKY TIPUPOJHOIO YW HalMEHI 3MiHEHOTO Oce-
JUIIA.

[lepeBakHa OinbiricTs BHUMaIKiB 3adikco-
BaHa B Mexax M. Kuesa, ane nekijpka BUIaIKIB,
SIKI BIIOYyNHCh y Oe3mocepeHiil OII3BKOCTI 10
anMiHicTpatnBHOI Mexi M. KueBa (y cmt Bop-
3emb, M. byua Ta cmt Hogi [letpiBui), Takox
Oynu HaHeceHi. BoHM MOTparusim y monryKoBHid
3anuT «I0ch Y KieBi», OCKUTHKY B TIOBiIOMIICHHI
3a3HAYaJIOCh, 1110 11 BiA0yochk Ha KuiBiuHi abo
nig Kuesom (Hanpukiazn, «Buopa Ha KuiBmiuni
ToMepJia TPaBMOBaHA CaMOYKa JIOCS, TaK 1 He BU-
HIIIOBIIHM 3 HAPKO3Y, ITicis ammyTarii» [ 15]). s
TOTO 1100 I1i BUMAJKA HE BUKPUBIIIOBAIN 3aralib-
HOI CTaTUCTHKH, JOJATKOBO MPOBEICHUI ITOLTYyK
3a JIOMOMDKHUMU 3aIIUTaM1 — HAIIPUKIIA, «JI0Ch
nig Kuesom», «itock y Bopaeni», «iochk y Bydi»
Toro. TakuMm YMHOM, XO0Y I1i BUTIAJIKH 1 HE BiIOY-
BamMch Oe3nocepenHpo y Kuesi, ane BoHH 103BO-
JSFOTh CKJIACTH 3arajibHy KapTHHY NOIIUPECHHS
JOCSL.

Jlo posrisimy Opanuch BHIAAKU IOSIBU
JIOCS JIUIIE B MEXKaX NEePEeTBOPEHOTO CePeIOBHINA
(Tpacu, 1oporu, NpUOYANHKOBI TEPUTOPI TOIIIO).
Bumnasku 3ycTpidi jocst 6e3nocepeHpo mocepes
Jicy, HaBiTh y aJMIHICTPATUBHHX MEXaX MiCTa
(mampukinan, y TomociiBcbkomy un CBATOITHHCH-
KOMY JTiCl), /IO pO3IJIsiTy HE Opastich.

Bci Bumagku nosiBu s1ocst y M. Kuesi mogi-
JIeH1 Ha TPH TPYIH 32 KUTHKICTIO 1 MICIIEM CTIoCTe-
PEXEHHs, 10 BiJOOpakae CTYHiHb 3aTy4eHOCTI
TBapUHH y TEPETBOPEHE CEpEIOBUINE Ta 3HA-
YEHHS [IUX BUTIAJIKIB JUIS COLIyMY:

1. OnuHUYHI CHOCTEpPEKEHHSI B paMKax
ATIL

2. OnMHUYHI CIIOCTEPEKEHHS HE B PaMKax
JTIL

3. Bararopa3zoBi cnocrepexeHHs  (30K-
peMa, 3 IpUBEpHEHHSIM yBaru AEKUIBKOX iH(Op-
MAIlIfHAX areHCTB).

SKImo Joch crocTepiraBcs i B paMKax
JTTL, i B inmmmx oOcTaBUHAX, TO IIEH BUIIAIOK BiJI-
HECEHHUH /10 TPEThOi IPyIIH.

PesyabTaTn

3a pe3ynpTaTamMu JOCHIHDKCHHS JTaHUX
3MI 3a mepion 2015-2024 pp. BusiBiIeHO 26 BU-

TaJIKiB OSBH Ta (PIKCYBaHHS JIOCS B MEXax Tie-
peTBOpeHoro cepemopuiia M. Kuepa Tta 1mo0-
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mu3y micta. OuH BUMAIOK 3yCTPidi JIOCS Bif-
oyBcs y pamkax JITIT 30 gyepBus 2024 poky
[16]. Bunamok 3athikcoBaHwMii JIHIIIE OJHAM BiZeO0
y CyNPOBOJi HEBEIMKOTO OMHCY, y SKOMY CKa-
3aHo, 1110 11 BinOyIock mijx Kuesom, aie To4HOro
pO3TalllyBaHHS HE 3a3HAYCHO. 32 aHAJI30M Bifeo
MOJKHA TIPUITYCTUTH, 110 1Ie CKOpIIIe 3a BCE CTa-
JIOCh Ha OJHIN 3 APYTOPSIIHUX AOPIr, 10 BEAyTh
Bix M. Ipmip abo M. bywa mo JKuromupchkoi
Tpacu. AJle TOYHO 1ie He 010 BCTAHOBJICHO, TOMY
JI0 PO3IIISAMY IIeH BUTIAI0K HE TIOTPAITHB.

Onun Bunanok BinOyscs 31 tpaBHs 2019
poky Ha [liBAeHHOMY MOCTi, TaKOX B paMKax
JTII [17]. Ha mocs Haixaio Aekiibka aBToMOOi-
niB. Jlock 3aruHyB. Y pi3HMX MOBIIOMIICHHSIX Y-
OJIFOBAJIOCH TIPHITYILEHHS, 10 JIOCH OYyB MpucIa-
HU OpakOHBEPAMHU 1 TP TIEpeBEe3CHHI depes3
MICT, TIPOKHHYBCS i BHPBaBCS Ha TPOI3HY dYac-
TuHy. lleli Bumamok Bce x OyB B3SATHI 1O pO3r-
TSIy, OCKUIBKM TIOPIBHSHO HENAIEKO 3BiITH
(2,5 km) € mpupomHuit ocepenok (I'omociiBehKmit
Jic), Oinst sikoro Oynu 3adikcoBaHi e TPH BUIIA-
JIKU 3ycTpidi ociB. ToMy WMOBIPHICTB, IO JIOCH
OIMHUBCS Ha MOCTI CAMOCTIIHO, BCE XK €.

Ille omuH BuUMamOK BiAOYBCS 3 BepecHS
2021 p. [18]. 3a ommcom — Oinst craHiii METPO
JKuromupcrka. TyT € sicoBuii mMacuB, ane 100
JIOCh CIOIM TIOTpAaruB oMy Tpeba OyIo O mepert-
HyTH Benmnky OkpyXHy JOpOry, sKa Ma€ 1o 4o-
THPU CMYTH y KOXHY CTOPOHY 3 JTy’K€ IHTCHCHB-
HUM pyxoM. Ockinbku Hi JTII, Hi moBTOpHi 3y-
cTpiui He Oynu 3adikcoBaHi, JIOCh MaB Ou ycrii-
IITHO TIO/IOJIATH IO JIOPOTY JIBivi. A IMOTIM Iiie i
bepecrelicbke moce, o0 MOTPAITUTH 10 OCHOB-
Horo macuBy CesitommHcbKoro Jicy. Lle Burms-

JIa€ JIOBOJII CYMHIBHO, TOMY MICII€ y TIOBiZIOM-
JIeHHI MOTJI0 OyTH BKa3aHO HETOYHO. X0ua Hemo-
naimik Big merpo JKuromupebka 27 tpaBast 2024
poky Ha bepecTtelicbkkomy mioce Oyia 30uTa KO-
cyist. TeopeTndHo 1 J1I0Ch IKOCH MIT CIOAW TOTpa-
muty. Tomy 1ieli BUIaIOK Bee kK OyB B3ATHH 10
PO3ITSIMY 1 BKa3aHWH B3/IOBXK JIICOBOTO MAacHBY
Ois cranii MeTpo XKutomupceka.

Psan cmocrepesxens QikcyBaBcsi MpOTS-
roM Mmicstst 3 8 yepBHs 1o 8 mumHs 2024 poky y
JKUTIOBUX MacuBax binuyi, HoBoOianui Ta
AxagemMicTeuko CBSTOIIMHCHKOTO paloHy
[19, 20, 21, 22, 23]. Jloci ¢ikcyBanuch y napi ta
roouHIi. Ckopirmre 3a Bce — 11e Oyia oxHa 1 Ta
X cama mapa TBapuH. OuH J10Ch OyB TpaBMO-
BaHM 1 BTIiK Y JIic, ApyTrHii — OyB TpaBMOBaHHA,
BiJIITpaBIIEHUH Ha JIIKyBaHHSI, alieé TaM TOMep.
i Bunagku po3risiialoThes SK JBa OKPEMHUX
BUTIAJIKH, OCKUTBKY Mapa pO3IiINIach i IBi TBa-
PUHH CIIOCTEPIrajJlch OKPEMO Ha TPHUBAJIOMY
4acOBOMY MPOMIXKKY — JIO TBOX THIKHIB.

BpaxoByroun 1i JTOTIOBHEHHS Ta 3ara-
JbHY METOJUKY, OIMCaHy BUILE, HA OCHOBI Ja-
HUX 26 CIIOCTepekeHb Oylio CKIAJAeHO Tal-
JIUIIFO 1 KapTocxeMy (puc.). Y TabiuIli npeacra-
BJCHI JaTa, Micile Ta OOCTaBHHM CIIOCTEPE-
YKEHHSI TBApPUHH 110 KO)KHOMY OKPEMOMY BHIIa-
IKy. Bumaaku mpoHyMepoBaHi, 0 BiAMOBiAae
HyMepallil y KapTocXeMi, Ta po3IoJIiieHi Mo po-
kaM. KokeH BHIIQIOK BiAHECEHMH 1O OAHIET 3
TpbOX Tpyn: | — ogMHUYHE criocTepeXeHHs B
pamkax HTII, II — oguHu4YHE CrioCTEpeXEHHS
ue B pamkax J[TII, III — 6araropa3ose cmocTte-
PEKEHHSL.

BucnoBku

3arasnioM, BCi BUIAJKH TOSIBH JIOCA y M.
KueBi TSOKIIOTH 1O OHOTO 3 TPHOX MPUPOTHIX
OCepelIKiB, SKi MOXXHa yYMOBHO Ha3BaTH Tak:
Cesarommachkuii (Cestommaceke JIIT), oo-
ciiBcbkwii (IomociiBebkuit stic Ta ypouutie Jlic-
Hukn) 1a Japunneskuit (Japuaunske JIIT). Ho
CBATONIMHCHKOTO OCEPENIKY TSKIIOTh 16 Buma-
nkiB, 1o ['omociiBecekoro — 5, no JlapHUIIBKOTO
— 2. e 3 BumaaKu TEOPETUIHO MOTIH O OyTH
OB’ s13aHi 3 YETBEPTUM OCepeIKOM — JIeCHSHCh-
KHM, Ha MiBHOYI J1iBoOepesoks Kuesa. Ane 3 To-
YKH 30pY HEpeIKo, sIKi TBapuHam Tpeda Oyio
[10J10JIATH, OLJIBII BIPOTIIHO i BUITAJKU TSKi-
F0Th TaKOX 10 CBATOMIMHCHKOTO ocepenky. Ta-
KHM YHHOM, OCEPENIKU 3a IHTEHCUBHICTIO MOSIBU
JocAd 'y TIOPSAAKY 3MEHIIEHHS PO3MIIYIOThCA
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tak: CesrommHCEKHM, ['onmociiBcbkuit, lapHu-
ubkuil. Ileil mopsiiok 3anuIiaeTbcs TaKUM, Ha-
BITb SIKIIO aHAJII3yBaTH BUIIAJIKK OKPEMO I10 Ta-
KHM TpyIaM: BUMAJKH Ha J0PO3i, BUMAJIKH CeE-
pex MmicTa, Bunaaku Ha okouuili. e € He BU3Ha-
JaJbLHAM, aje JOJAATKOBMM J0Ka30M TOIO, IO
METOJIMKA, TPEACTaBJcHa y CTaTTi, OXOILIIOE
BHYEPITHUH TIEPENTiK «3arau0ICHUX» Y IEPETBO-
pPEHE CEPEIOBHIIIE | CYCITUIBHO BaXJIMBUX BHUIIA-
JIKiB TIOSIBY JIocs Y MicTi Kuesi.

JBaausaTe BUMIAAKIB BiAOYIUCH Y aiMiHi-
cTpatuBHUX Mexax Kuea, 6 — 3a mexxamu Ku-
€Ba, ajie y Oe3nocepenHii OJIM3bKOCTI 0 HOro
Mex. Jler’sTh BUMankiB 3adikcoBaHi Oe3moce-
PEAHBO Y MiChKill 3a0y/10Bi Ha Biai Bi KiJib-
KOX COTEHb METPIB JI0 ITOHA TBOX KiJIOMETPiB
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Taoauns

Bunaaku nosiBu Jiocs (Alces alces) y neperBopeHomy cepenoBuini M. KueBa ta Ha iioro oxkouisax

Ha O0CHOBI aHaJi3y nanux 3MI

Table

Cases of occurance of moose (Alces alces) in the transformed environment of Kyiv and in the

proximity of the city based on mass media data analysis

Hdara
. o OCTAaHHbOI0 Micue
Pix b Tpyma crocrepe- CIIOCTEPEesKeHHA (g
JKEHHSI
. byua Jloch TpaBMyBaBcs, IOJIAI0UYH OTOPOXKY, 1 3arMHYB
1 11 21.052015 | M
2015 [24, 25].
2 I 01.10.2015 I'ocromensceke moce | JATII. Jlock 3arunys [26].
2016 3 I 07.09.2016 Toctomenscbke moce | JATIL Jlocs 3arunys [27].
4 I 27.04.2017 T'ocromensebke moce | JTIL. Jlock 3arunys [28].
5 I 08.06.2017 [Tapx "Mypomens" Jloch TpaBMyBaBcs, onaroun oropoxy. [epermms [Hirpo.
T Bocranne 6aurm Ha TpyxanoBomy octposi [29, 30].
2017 6 I 92 06.2017 JluroBceke moce, 5 kM | JTII. Jlock TpaBMoBaHuii. BinnpasieHuit Ha TiKy-
T Bix ot [leBuenka | Bamms [31].
ByJ1. HabepexHo-Pubans | Jlocs npucnanu i BuBe3nu 3a Bumropox [32, 33].
v 1 15.09.2017 cbKa, ITiBHIYHMI MiCT
2018 8 I 18.06.2018 cmt Hosi ITerpiBmi Jloch XO/IUB CeJTUIIIEM, BUBE3NH Y Jiic BeTeprHapH [34, 35]
9 | 20.09.2018 Ipninceka Tpaca JTIL. Jlocs mumre 3ayemniio, Oys Ha Horax [36]
2019 10 I 31.05.2019 [TiBnenHuit mict OTIL Jlock 3arunys [17]
11 11 01.07.2019 Burorpanap, Cure o3epo | JIock poOIUIHB 03epoM i mimioB y Jic [37]
npocnext Hayku, Jloch mekinbKa THXKHIB 3'SBIISIBCS TOCEPE NPUBATHOT
L2 . 09.01.2020 npHBaTHA 3a0y10Ba 3a0ymoBu [38, 39]
2020 13 11 02.07.2020 cMt Bopsenb Jlocuxa 3 JIOCEHSIM MIepeHIIuT! Jopory 1 minm y Jtic [40]
Byi1. CanepHo- Jlocs crioctepirany iBa THKHI. Bpermrri mock OyB
14 I 20.08.2020 Cro0izcbka tpaBmoBanuii BHachigok JATII i HeBnoB3i nomep
[41,42]
cMT Bop3sens Tpu noci xoquiu cenmiem. OyH JIOCh TPaBMYBaBCS,
15 I 03.06.2021 JIOJIAI0YM OTOPOXKY, BIIIPaBIICHHI! Ha JIIKyBaHHS, aJic He
2021 o BHMIIOB 3 HapKo3y 1 nomep. Lle ouH Jiock notpanus y
JTII [43,44]
no6am3y crasiiii Metpo | JIoCh HIIOB IPYHTOBOIO JOPOIOI0 B3I0BXK JIICOBOTO
s 1 03.09.2021 JKutomupceka macusy [18]
M. byua Jlock TpaBMOBaHwuit, BiporigHo, BHaciigok. JATII.
A2 - . 27.05.2022 ByB BianpasiicHuii Ha JiKyBaHHs, ajge momep [45,46]
18 1 13.03.2023 Cronnyne moce Mo nmoTuyHiit 3iTKHYBCS 3 aBTO 1 BTIK y Jic [47]
Cragion y [Tapky Jlocw TpaBMOBaHwMiA, BiporigHo, BHacaimok. ATII.
2023 - m 19.06.2023 "Taptusarcekoi Criapi” | Hesossi momep [48, 49]
20 I 12.09.2023 CBSTOIUHCHKHH ATII. Jlock nepecyBaBcsi caMOCTiiHO. 3a0paiu Ha
e paiioH, Tpaca aikysanss [50].
CasirommHchkui paiion | Jlock Giras cepex 3a0ynoBu, OyB TpaBMOBaHHUIA 1 110-
21 111 24.06.2024 (vxurTIIOBHIT MacuB BepHyBcs 1o Jicy [19, 20, 21, 22].
AKaJIeMMIiCTEYKO)
IMapk "[Taptu3zancekoi | [IpoxoanB mapkoM, 3aruTyTaBcs y METaJeBil CiTIi.
& m 25.06.2024 Ciasun" Teapuny BpsityBasnu [14, 51].
InctuTyT Metanodi- Jlock TpaBMyBaB Iueneny Iij yac iforo BimoBy. by
2024 23 111 08.07.2024 3uku (CBATOMMHCHKME | BimmpasieHuit Ha peabimitamito. [Tomep [19, 20, 21,
paioH) 22, 23].
24 11 04.08.2024 Bys1. Canepro-CroGinceka | Jloch nepecyBaBcst Mk 3a0yn0Bor0. ByB Hamsikanmii [52].
Bynuua Haripaa Jlock X0uB ByItHIEl0. Moro criiiMati i BUBE3IH y
& - 18.09.2024 HIIIT «3amiccs» [12, 13].
26 I 23.10.2024 Bys1. Kynimosa ("Bapma- | JITII. Jloce 3arunys [53].
T Bka'", Bui3xa 3 Kuepa)
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Bil TIPUPOAHUX ocepenkiB. HaiOinpmr Bimna-
neni Bunagku Ne 5, 7 ta 25 Oynu 3adikcoBaHi
Ha BiJIcTaHi MOHAaA 6 KM BiJ OCepenKy. Xapak-
TEpHO, IO BCl BOHU BiOYINCH TTIOPIBHSIHO OIH-
3bKO OJIMH Bijg ojHOro (Ha momi 1o 1000 ra),
aje Ha TPHUBAJIOMY YacOBOMY TMPOMDKKY —
2017 p. ta 2024 p. Lle MOKe TOBOPUTH MPO Ha-
SIBHICTb CTAOUTLHOTO €KOJIOTIYHOTO KOPHIODY,
AKUM pyxanuch Joci. Lle mir Oytu mapmpyr,
mo TpoxoanuTh depe3 Cupenbkuii rai, Kupu-
JBCHKHI Tail Ta MpuBaTHY 3a0ynoBy. Jpyrwii
BapiaHT — MapmpyT B3I0BK OOOJOHCHKUX
o3ep. Tperiit MOXJIMBHI BapiaHT pyXy — 3 iB-
Houi, Bif p. [lecHa. Y omHOMY 3 TPbOX BHUIAKIB
OyJ10 3adhikcoBaHO SIK JIOCH MeperuuB p. JHinpo
3 JIOBOJIi )KBaBUM PYXOM PiYKOBOTO TPAHCIIOPTY
1 onuHUBCS Ha TpyXxaHOBOMY OCTpOBI, 3BIAKH Y
MOAAJTBLIOMY MIT' PyXaTHUCh SIK pa3 y HaIpsIMKY
p. JlecHa, 3BiIKM TaKOX MIl i IPUHATH y MICTO.
To0To, 11e yeTBepTHii BapiaHT Kopumopy. 3. Ilo
TPHOM TpyTIaM 3a KUTBKICTIO 1 MiCIIEM CIiocTepe-
JKEHHS JIOCS OTPHMAHO HACTYIHHUHA PO3MOALT:
rpyna | (omMHUYHE CIIOCTEPEKEHHS B paMKax
ATII) — 9 Bunankis, rpymna Il (omuHMYHE criocTe-
pexenns He B pamkax A TIT) — 5 Bumazkis, rpyna
III (GaraTopasoBe criocTepexeHHst) — 12 Bumaj-
KkiB. Lle#t po3moxin cBigunts, mo y 3MI y nepe-
Ba)KHIN OLIIBIIOCTI BiIOOpaKEeHI BUITAIKU 3HAY-
HOTO COIlialbHOTO PE30HAHCY, B paMKax 4Ooro
tpamuitock JITII ta/abo OyB 3amydeHuii crieria-
JBHHUHN MIEPCOHAN 3 00JIaJHAHHAM Ta TEXHIKOIO.
V 11 Bumagkax JIOCh 3aTUHYB. Y 8 3 HUX
e cranock BHacaigok ATIIL, y 2 — micns tpa-
BMH, KOJIM TBapuHa JoJiajia Oropoxy, 1 — mics
Bi/UIOBY TBapuHH. 3aranom Bumnankis 3 JTII
(croau BiTHOCATBHCS SIK BUIAJKH, KOJIU Bii0y-

nock aumie JTII, Tak 1 Bunmagku, konu JITII Bi-
JOYJIOCh Pa3oM 3 iHIITUM CIIOCTEPEKCHHSIM Ti€i
K TBApUHH y MicTi) Oymo 12.

JBaausTe oAWH BHUIAJOK BiAOYBCS y TIe-
piof 3 TpaBHS 1O BEPECEHb BKJIIOYHO, ABA BHIIA-
JIKU — Y JKOBTHI, OTUH — y KBiTHI, OJUH — y Oe-
pe3Hi i oauH — y ciuHi (I[bOTO X JOCs Oaunid i
y rpyaHi). [I’aTh BUNaaKiB mpumagy Ha BECHY,
8 — Ha ocinb, 12 —Ha ;iTo i 1 — Ha 3umy. Cepen
MICSITiB HAMOLIbIIE BUTIAAKIB TIPUITAIO HA Yep-
BEHb — 7 BHMAJKiB. TOOTO TyT BHIHO UIiTKY Ce-
30HHICTb.

HaiiGinpme BumaakiB  BimOyJloce y
2024 p., ctaHOM Ha XOBTEHb — 6 BumajkiB. Ha
apyromy micti — 2017 p. — 4 Bunaaku. 3aranom
MOYKHa KOHCTATyBaTH YiTKE 301IbIICHHS BUTIa-
nkiB 3 2017 p. — ue 23 Bunanku. [lomryk nanux
3MI npoBoauscs 3 2010 p. I 3a cim pokis (2010-
2016 pp. BKIIIOUHO) OYJIO BUSBJICHO JIMIIE 3 BH-
maaku. Sk Bxke Oyio cka3zaHO paHille — y MeTo-
I maHoro mociimpkeHHs — mo 2014 p. Mmox-
JMBa TOXHOKA 3 TEXHIYHUX MpU4KH. Bee x, mo-
MepeIHFO0 MOXKHA TIPHUITYCTUTH 301TBIICHHS BH-
MaJKiB 3aBISIKM BHECEHHIO JIocs 70 YepBOHOI
KHUTY YKpaiHW, 3a YMOBH, IO LM BIUIMB Ha
CTPUMYBAHHS TIOJIOBaHHS HAa HBOTO TOYaBCS
11e 10 GaKTHYHOTO HOTO BHECEHHS Y JINCTOTIA/i
2017 p.

SIKI0 npoaHani3yBaTH CyCiJiHI apu po-
KiB, TO 3arajoM y HUX BiOyBasoch 1o 3-6 BH-
MmajKiB, KpiM octanHboi mapu 2023-2024 pp.,
KOJIH BifOysoch 9 Bunajkis. Lle MoxxHa npuru-
cath 3a0OpoHi IOJIIOBaHHA Ha BCIX 3BIpiB 3
2022 p. i mosBi TypOyrO4OMY BIDIMBY il HA TTi-
BHIYHOMY KOPJIOHI YKpaiHH, OB’ SI3aHUX 3 Bili-
HOIO, 1[0 3MYIIY€ JIOCIB OMUHATH IIi TEPUTOPII.

Kouduiikr inTepecis

ABTOp NOBiJOMJISIE TIPO BiACYTHICTH KOHQUIIKTY iHTEpeciB. Kpim Toro, aBTop moBHICTIO 1O0TpH-
MYBaBCsl ETUYHUX HOPM, BKJIIOUAIOUH IUIariaT, (anbCcudikalio JaHuX Ta MOJABIHHY MyOiKalio.
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ANALYSIS OF CASES OF MOOSE (ALCES ALCES) OCCURRENCE
IN THE TRANSFORMED ENVIRONMENT OF KYIV

Purpose. Justification and application of the analysis method of moose occurrence in Kyiv based on mass
media data with further analysis of its spatial and chronological distribution.

Methods. System analysis, cartographic, statistical.

Results. As a result of the study of mass media data from the beginning of 2010 to October 2024, 26
separate cases of the occurrence of moose within the transformed environment of Kyiv were found and in the
proximity of the city. The first case was reported in mass media in May 2015. Based on these data, a methodology
was developed, a table and a map were compiled, which allowed for a spatial and chronological analysis of the
appearance of moose in the transformed environment of Kyiv.

Conclusions. Using the analysis method of moose occurrence in Kyiv, three natural nurseries of moose
occurrence in the transformed environment of the city were identified: Svyatoshynskyi (Svyatoshynske forestry),
Holosiivskyi (Holosiivskyi forest and Lisnyky sight) and Darnytskyi (Darnytske forestry). Moose can penetrate
into the urban environment of Kyiv for more than 2 km, and in some cases - more than 6 km, overcoming
significant natural and anthropogenic obstacles, in particular the Dnipro River with intensive river transport traffic.
Two periods of increased moose occurrences were identified - 2017-2024 and 2023-2024. Preliminary assumptions
regarding the reasons for the first period are the ban on moose hunting since 2017, and for the second period - a
complete ban on hunting since 2022.

KEY WORDS: moose, urban environment, transformed environment, natural habitat, mass media data
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IOBLJIEMHI XX BCEYKPATHCHKI HAYKOBI TAJIIIBCHKI UUTAHHSA -
3YCTPIH OJHOAYMINIB

25 xoBtHs 2024 poky B Ha 6a3i Kapa3iHcbKOro HaB4aJIbHO-HAYKOBOTO IHCTUTYTY €KOJIOTii TPOBENICHO IOBI-
neiini XX Bceeykpaincbki HaykoBi TaniiBCbKi YMTaHHS, sIKi OpraHizyBaja Kaeapa eKoJoriyHOro MOHITOPUHTY Ta
3anoBiaHOI cripaBu. Ha koH(pepeHIIil 3aciiyXaHo A0MOBI/i 32 HACTYITHUMH TEMaMHU: BILTUB BiifHM HA KOMIIOHCHTH
JIOBKIJIISI, Cy4dacHi Ipo0JeMHy palioHaJbHOTO MPUPOIOKOPUCTYBAHHS Ta OXOPOHU IPUPOJIM Ta OL[IHKA €KOJIOT1Y-
HOTO CTaHy KOMIIOHEHTIB 1 KOMILIEKCIB J0BKULIL. KpiM TOro, B ZOMOBINSX BHCBITJIEHI HAYKOBI Ta OCBITSHCBKI
poOJIeMH eKOJIOTI] Ta 3aII0BiTHOI CIIpaBH B YKpaiHi.

KJIIFOYOBI CJOBA: kongepenyis, enius siiinu, n08OEHHe BIOHOBIEHHS. 3AN08I0HA CNpABd, MOHIMO-
puHe, 3enena ingpacmpykmypa

Sk mutyBaT: Makcumenko H. B. FOBineiini XX BceykpaiHChki HaykoBi TaiiBChKi YHTAHHS — 3yCTPId OTHOIY-
MIB. Bichux Xapxiscekoeo HayionaneHoo yuieepcumemy imeni B. H. Kapasina. Cepis «Exonoeisy. 2024. Bum. 31. C.
58 — 62. DOI: https://doi.org/10.26565/1992-4259-2024-31-05

In cites: Maksymenko, N. V. (2024). The jubilee XX All-Ukrainian scientific Taliyev readings — a meeting of
like-minded people. Visnyk of V.N. Karazin Kharkiv National University. Series Ecology, (31), 58 - 62.
https://doi.org/10.26565/1992-4259-2024-31-05

25 >xoBTHA 2024 poky B XapKiBCBKOMY kaHauaar Gionorivaux Hayk lllnakiBebka [.M. )
HalioHaILHOMY yHiBepcuteTi iMeHi B.H. Kapa- HHLI «[HCTHTYT TpPYHTO3HABCTBa 1 arpoximii
3iHa BigOynacs IoBuleitHa KoHgepeHiis — XX imeHi O.H. CokonoBCEKOTO» (IMpEKTOp, aKaje-
Bceeykpaincbki HaykoBi TaniiBcbki unTaHHs. 3a- mik HAAH, nokrop c.-r. Hayk, npogecop bamok
Xizx 310paB MPOBIAHUX EKOJIOTiB, HAyKOBIB Ta C.A.), YMaHCBhKMH HAl[lOHAJBHUM YHIBEPCHUTET
MIPAKTUKIB /Il OOTOBOPEHHS pe3yJIbTaTiB HOBIT- caiBHHIITBA (OKTOp reorpadiuHux HayK, po-
HIX JIOCIIiIKEeHb, 110 OXOIUTIOIOTh HACTYIIHI MPO- ¢ecop Conbko C.I1.) Ta HarionansHuii npupoa-
OJeMH : Huii apk "Crno00KaHChKUI" (KaH,Z[I/I,Z[aT reorpa-

1. OuiHka BIUIMBY BillHM Ha €KOJOTiYHHUH (hiuyanx Hayk, HavanpHWK Bigminy Lllywminmosa
CTaH KOMITIOHEHTIB 1 KOMIUIEKCiB JOBKIJIJISL. A.B.). HaykoBuii koMiTeT 30cepearB yBary Ha
2. Cy4acHi npo0JieMu paiiioHaaIbHOTO IIPUPO- BaXJIMBOCTI PO3BUTKY MDKIUCIMILIIHAPHOTO
JIOKOPHCTYBAHHS Ta OXOPOHH TIPHPOJIH. MiIXOMy B EKOJOTIYHUX JIOCTIJDKEHHSX, IO
3. HaykoBi Ta OCBITSHCBKI MPOOJIEMH €KOJIO- CTaJIO OJHI€I0 3 OCHOBHUX TeM KOH(EPEHIIil.
ril 1 3aM0BiTHOT CIIpaBu B YKpaiHi. IOginetine 3acimanus Bigkpuia ['oioa

OprasizaropoM KoH(pepeHiii crana kade- oprasizariiitnoro komirery ["anna TiTeHko, au-
Jipa EKOJIOTTYHOI0 MOHITOPUHTY Ta 3alOBiJIHOI PEKTOpKa 1HCTUTYTY €KOJIOTii, K.Ieorp.H., J0-
crnpaBu KapasiHCBKOTO YHIBEpCUTETY 13 3aiIy- neHT. BoHa npuBitana Bcix MPUCYTHIX 1 3a3Ha-
yenHsiM iHmmx kagenp HHI exonorii. o Hay- Yyuiia, 110 MO CTaja BaXKIMBUM MaiJaH4H-
KOBOT'O KOMITETY TpaJuLIiHO YBIMIIUTH IpeacTa- KOM JIJIs1 HAyKOBHX JIMCKYCiH 1 mogansIoi pos-
BHHKHM NapTHEPCHKHX opraHizauid : IHctuTyT pOOKU cTpaTeriii 30epesKeHHs] eKOCHCTEM Ta pa-
exonorii Kapnar HAH Vkpainu (, cr. H. cm,, LIOHATBHOTO MPUPOJIOKOPUCTYBAHHS.

© Maxkcumenko H. B., 2024
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PETPOCNEKTHBHHWIA AHANI3 AKOCTI NOBITPR
TPOMAZYM MICTA 4O5POMINNA
¥ NEPIOJ BOCHHO! IOBK B YKPAIHI

Puc. 1 — IlpencraBiieHHs AOTOBiACH Ha KOHPEPEHITiT
Fig. 1 — Presenting papers at the conference

Ha nenaphe 3acizanHs BUHECEHi A0MO-
BiJli, 1[0 BUCBITJIIOBAIM BCI HANPSAMKH Cy4ac-
HUX JOCHiKeHb, 3asBieHux y [Iporpami
(puc.l), ane Ha TPETHOMY POIIi TOBHOMACIITA0-
HOI BIffHA TOJIOBHOKO TEMOIO, SIKIi MpHIiICHA
yBara i y BUCTynax i y myOJiKkallisix € BIUTUB
BifHM Ha JOBKULISA. 30ipHUK HAYKOBUX CTaTel
Bceeykpaincpkux HaykoBux TaliiBCBKHX dYH-
taHb 2024 poky MICTHTh OaraTorpaHHUI aHa-
73 sk 0e3mocepeHbOro BIUIMBY BiMHH, Tak i
JIOBTOCTPOKOBUX EKOJIOTIYHMX BHKIJIMKIB. J{0
OCHOBHUX HANPSIMIB Ii€1 TEMHU CJIiJT BiJHECTH:

Bnaue éiithu na ooni pecypcu

Kukhtina A. O., Borysenko K. B,
Cherkashyna N.I. mocnimkytoTh 3a0pyaHeHHS
piukn Hemwumisi, sike cranmocss BHACHiJIOK BH-
TOKY Ha()TONPOMYKTIB Micis pyiHYyBaHHS Had-
T00a3m y M. XapKiB B HAacIiI0K 00CTpiny. AB-
TOPH MIAKPECIIOI0Th, O 3a0pYIHEHHS MPH3-
BEJIO JI0 MacoBOi 3aru0elni BOJHUX OPraHi3MiB,
3a0pyaHEHHS TPYHTOBHX BOJ 1 TIOTIpIICHHS
SKOCT1 HOBITPA. Y CTaTTi aHAi3yIOThCS METOIH
Jokaizanii HaQTOmPOAYKTiB, 30KpeMa copoe-
HTH i OOHOBI 3aTOPOJIXKECHHSI, SIKi BUKOPHUCTOBY-
BAJIMCS JUIsl SMEHIIICHHS HIKOJIH.

HocmipxeHHs Onopryienko AV,
Popovych N.V., Cherkashyna N.I. 3ocepemkene
Ha KaTacTpodiuHUX 3MiHaX y pycii piuku Ip-
MiHb, e pyHHYBaHHS JaMOU CIIPHYMHMIIO 3aTO-
IUIEHHS BEJMKHUX IUIOLI 1 3MIHM €KOJOIIYHOIO
CTaHy perioHy. Y IbOMY BHUIAJIKy JOCIHIiIKY-
€TBCS TaKOX IMMOTEHIiaJl TOBIOCTPOKOBUX 3MiH
IS MICHEBOI €KOCHCTEMH, OCKUIBKH BIJIHOB-
JIeHHs 1aMOu niepe0avae 3Ha4HiI iHKEHEepHi Ta
€KOJIOT14Hi BUKJIUKH.

Hexoc A. H., Xaodyckina K. B. B KOHTEKCT1
B)XJIMBOCTI B YMOBaX BiifHU BU3HAUEHHS SIKOCTI
BOJI, HABOJSATH PE3yJIbTaTH JOCIiIKESHHS SIKOCTI
Boqu pivok Kazennmii Topenp ta Kpusuit To-
pelib, 110 3HaX0aAThcs B JlOHEIbKil 00J1acTi.

AHami3y MIXOmiB 0 OIIHKKA €KOJIOTid-
HOT'O PU3UKY BOJHUX PECYpPCIB B yMOBaX BilCh-
KOBOI 3arpo3, IO TOB’s3aHa 3 PyHHYBaHHSAM
iHdpacTpykTypu Ta 3a0pyIHEHHSIM BOIOUM
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npucBsiueHa pobora bezconnozo B. JI., Hexoc
A. H., Icaxiesa O. IO.

3aopyonennsa rpynmie i 1020 énaue Ha

azpapuuii cekmop

Kpaiinorxoe O.M., Dinamosa B.M. noc-
JKYIOTh BIUTAB BYKKUX METAIIB 1 TOKCHYHUX
PEYOBHUH, SKI MOTPAILISIOTh Y IPYHTH IIiJ] 4Yac
00CTpiTiB Ta pyHHYBaHHS TPOMUCIOBUX 00'€K-
TiB. A pobota Mamiceko b. I0., Kpaiiniokosa
O. M. 30cepekeHa Ha yJAOCKOHAJICHHI METO-
VK OIIHKHK 30MTKIB 32 3a0pyAHEHHS IPYHTIB
BHACJIIIOK 30poiiHOI arpecii. Y crTaTTi omucy-
IOTBCS METOAU EKOTOKCHUKOJIOTIYHUX HOCIIi-
JOKCHbD, SIKI JAF0Th MOXJIMBICTh BU3HAYUTH PO3-
MipHU IIKOIW Ta MOTCHUIHHUN PU3UK TSI Cillb-
CBKOTO TOCIIO/IapCTBA.

Bnnaue ¢iiinu na ammocepepy ma nozo-

OHi yMoeu
JocnipKeHHIO PEeTPOCIIEKTUBHOTO aHali3y 3a-
OpymHEHOCTI TIOBITps arnmomeparii micta J[00-
pOIIIS B yMOBaX BIMHM NPUCBSITHIM CTATTIO
Copoka M. JI., baiiniox FO. B.

Psbixosa B. B., Maxcumenxo H. B 3po-
Owin crnpoOy 3HAWTH 3aJISKHICTh TOTOJHHUX
BigMiHHOCTEH oBOEeHHOrO 2021 Ta 2023 pokiB
B 30H1 00#0BUX Jifi Ha XePCOHIINHI

3azpo3a biopiznomanimmio ma exocuc-

memam

VY 3B's13Ky 3 aKTUBHUMU OOWOBUMH JTiSIMH,
MIrparliifHi MapImpy Ty TUKUX TBAPHH 1 IOMYJIs-
1T IeAKUX BUIB OMIMHUIIMCS ITi]] 3arpo30t0. Ha-
npuknan, boroap K.O., Borowuna H.O., Bonro-
wun O.I, lllenerv B.O. aHamizyoTh HEOOXi-
HICTh BIPOBADKEHHS OlOJOTTYHHUX MEPEXOiB,
TaKuX SIK €KOAYKH, [Uisl 3a0e3neueHHs Oe3ned-
HOTO TIEpEeCyBaHHS TUKUX CCaBLiB uepe3 aBToO-
noporu. OcobnuBa yBara NpUAIISIETHCS BiAHO-
BJICHHIO TepUTOpiii CMaparaoBoi Mepexi.

Paoomcvka M. M. axueHTye yBary Ha
MPUPOJHUX CYKIIECIX y 30HaX OOHOBUX .
InteHcuBHi OoMoOBI 1ii, 30Kpema OomOapmy-
BaHHSI Ta MOKEXI, MPU3BEIH J0 TpaHchopmaIlii
JICOBUX €KOCHUCTEM Y JIICOCTEIOBI Ta CTEIOBI.
ABTOp TaKOoX aHaiizye OioTHuHy
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TOMOT€HI3aIIiI0 — MPOIIEC, 32 SIKOTO CTIiliKi BUAH
3aMilIyIOTh JIOKAJIbHI, 10 YCKJIaJHIOE TOBEp-
HEHHSI €KOCUCTEM JI0 IPUPOAHOTO CTaHY.

Exonoziuni nacnioku pyiunyeannsa npo-

MUcno08ux 06'ckmis

bonoap O. b., llocopenosa O. M., Mam-
giiun A. 1. aHANMI3YyIOTh €KOJIOTIYHI 3arpo3d,
10 BUHUKAIOTh Yepe3 pyiHHyBaHHS iH(pacTpy-
KTYypH Ta TPOMHUCIIOBUX 00'€KTiB. ABTOpH BUi-
JISIOTH KPUTHYHI 00’ €KTH, 30KpeMa 3armopi3pKy
AEC, pyliHyBaHHs sKOi Hece 3HaUHY €KOJIOTi-
yHy HeOesmneky. 3a0pyaHeHHs atMmocdepu Ta
PHU3UKH PaJiOaKTHBHOTO BIUIMBY CTBOPIOIOTH
BUKJIMKH JJIS1 3aXHUCTY SIK €KOCHUCTEM, TaK i Ha-
CEJICHHS.

Po6ora Couvka C.I1. npucBsyeHa Hac-
migkam pyiiHyBanHs nam6bu Kaxoscekoi ['EC Ta
HACJIiJTKaM JIJISl EKOCUCTEM, sIK1 TOTpeOyroTh Oa-
raTOCTOPOHHBOI OIIHKH, 1[0 POOUTH aBTOP.

Hoscernci ax nacniook donosux Oiil i ix-

Hill 6N/1U6 HA eKocucmemu
BiiicpkoBi aii nmpu3Benn A0 MacmTaOHUX JIiCO-
BUX Ta TIOJHOBUX IIOXKEXK, IO JCTAITBHO OIH-
caHo y kinbkox nociimkenusx (Cinna O.1., Po-
manoe K.O.; Yopuozop JI. @., Hexoc A. H., Ti-
menxo I". B., Yoproeop JI. JI.). ABTOpH 3a3Ha-
YaloTh, 110 TaKi MOXKEXKI 3HUIIYIOTh BEIHKY Ki-
JBKICTh POCTIMHHOCTI, COPHUSIIOTH €pOo3ii IPYHTIB
1 3HIKYIOTh SIKICTh TIOBITpsl. Y po0OTax Takox
BKAa3aHO, 1[0 BIHOBIIEHHS JTICOBUX E€KOCHCTEM
MOYKE 3aHHSATH JEeCATHITITTSL.

CouianbHo-eKOHOMIUHI ma eKo102iuHi

acnekmu iliHU

Tpunix X. I., boonaprox M. 1O., [ ymeniox
FO. B. po3risanaroTh eKOHOMIYHI HACTIIKH €KO-
JOTiYHOI aAerpajaimii ans YKpaiHdu, 30Kpema
3HIDKEHHS peKpealiitHol mpuBaOIMBOCTI IIPH-
POJTOOXOPOHHUX 30H, SIKi IMOCTPAXKIAINA Bij
BiliHH. ABTOPH HarOJIONIYIOTh Ha HEOOXiTHOCTI
IHBECTYBaHHS y BIJIHOBJICHHS TPUPOIHUX
JaHaAmadTiB i po3poOKy €KOJIOTiYHO Oe3red-
HUX CTpAaTerii 30epeKeHHs PecypciB.

[lyonikauis Boponina B.O., Bypuenxo
C.B. anani3ye BTpaTu peKkpeariiHux eKocHcTe-
muEX nociryr HITIT «/IBopivanchkuii» B Haci-
JIOK OOHOBHX JIiHi.

Ilpagosi acnexkmu ionoenenna 00-

6KinnA

Tononobosa O. O. nOCIiKEHHS PUCBSI-
Yy€e MPaBOBOMY 3a0€3MEUCHHIO BiJHOBIICHHS
€KOJIOTIYHOr0 CTaHy YKpaiHu micis BiiiHu, jae
MiHIMAIOTbCS TIMTAaHHA PO3POOKH Ta BIPOBa-
JOKEHHS €KOJIOTIYHUX CTaHAapTiB, 30KpeMa JUIs
OILIIHKKA 30MTKIB 1 BCTAHOBJIEHHS BIJIIIOBIAJIb-
HOCTI 32 €KOJIOTi4HI 3JI0YHHH.

Takox Ha KoH(pepeHiii Ta y 30ipii cra-
TeH PO3TIIIHYTO TPOOJIEMY DPO3BUTKY 3€1eHOi
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inghpacmpykmypu, sixa cTa€ BaXXJIMBUM €KOJIO-
TYHUM THCTPYMEHTOM Y BHpILLICHH] YpOaHiCTH-
YHUX BUKJIHUKIB, CHPUYMHEHUX IHTEHCHBHOIO
ypOaHnizari€ro, 3a0py/THEHHSIM TIOBITPS Ta 3Mi-
Hamu KiiMatry. OcoOnuBy yBary NPHALIIEHO
BIIPOBADKCHHIO IIPHPOIO-OPI€EHTOBAHUX  Pi-
[IeHb, TAKHUX SIK 3eJIeH] 3yITUHKH, MOOLIThHE 03e-
JICHEHHS Ta 3eJIeH0-0JIakuTHA iHPpaCTPyKTypa.
30ipka MICTHTh KiJIbKa CTaTeH, MPUCBIUYCHUX
3eneHii iH(PaCTPYKTYPi, SIKi OXOILTIOIOTH €KO-
JIOT14Hi, COLIaIbHO-EKOHOMIYHI Ta TEXHIYHI ac-
IIEKTH BIPOBAKCHHS 1Ii€i KOHIENIi B YKpa-
ini. Hik4ye HaBeneHO OrJisig Ta aHalli3 OCHOB-
HUX CTaTeH 3 i€l TeMu.

I'peuxo A. A., Kopooxina H. IO., Bypue-
uxo C. B. MOCHIKYIOTh 3€JI€HUH KOMITOHEHT
MIiCBHKOI iHPPACTPYKTYpH Uepe3 CTBOPEHHS 3e-
JICHWX 3YIHHOK T'POMAJICHKOTO TPAaHCIOPTY.
ABTOpHY HAaroJOUIYIOTh Ha €KOJIOTIYHHX Iepe-
Barax, 30KpeMa Ha TOKpaIlleHH] SKOCTi MOBITPS
Ta 3HWKEHHI TEMIIEpaTypH HABKOJIO TaKHUX 3Y-
nuHOK Ha 2-3°C. e mo3UTUBHO BILIMBA€E HA 00-
poTBE0y 3 e(heKTOM MICBKOTO TEIUIOBOTO OCT-
poBa. JlocmilKeHHST TaKOXK ITiIKPECITIOE COoITia-
JIbHI Ta €KOHOMIYHI BUTOJH, TaKl K 3HM)KEHHS
CTpecy y Jo/ieH, sIKi OYiKyIOTh Ha TPAHCIIOPT Ha
3€JICHUX 3YIHHKAX.

Maxcumenxo H. B. OCII KY€ MOXKIIUBO-
CTI BIPOBAPKEHHS MOOULIBHOTO O3€JICHEHHS,
30KpeMa B iCTOPHUYHMX YacTHHAX YKPaiHCBKUX
MICT 13 IIUILHO 3a0y10BOI0. B pooTi 3ampo-
MIOHOBAHO BUKOPHCTAaHHS MEPEHOCHUX O03eje-
HIOBAJILHUX €JIEMEHTIB JUIS ITiIBUIICHHS 3elie-
HOTO iHAeKCY (3]), M0 BasKITMBO /IS i ITPUMKH
€KOCHCTEM MICHKHX MPOCTOPiB. ABTOpH HABO-
JIITh TIPUKIIAJ] €BPOMEHCHKUX MICT, TAKUX SIK
Bparucnasa, 1e MOOiTbHE O3€TICHEHHS MTO3UTH-
BHO BIUIMBAaE Ha MIKPOKIIMAT 1 30iibIIye
IJIONTY POCIMHHOCTI 0€3 3HAYHUX BTPYy4YaHb Y
3a0yI0BY.

Y poborti bypuenxo C. B., I peuxo A. A.,
Kopobkina H. FO. po3TisiHyTO BUKOPHUCTaHHS
4aT-00TYy /715 OIIMPEHHS 3HAHB MPO 3eJIeHy 1H-
(bpacTpyKTypy Ta eKOJOTIYHY OCBITY cepell Ha-
cenenHs. Taxuit uaT-00T cipssMOBaHMY Ha MiA-
BHIIEHHs 0013HAHOCTI PO MEpPEeBaru MpUpPoI0-
OpIEHTOBAaHUX PIlICHb Y MIiCTax, 30KpeMa Ipo
MOO1TbHE 03€JICHEHHS Ta 3€JIeHO-0JaKUTHY iH-
¢dpactpykTypy. Bukopucranus yar-60ty € cy-
YaCHUM 1HCTPYMEHTOM JUIs IOLIMPEHHS €KOJIO-
riunoi indopmaii Ta 3ary4eHHs] MEIIKAHLIB O
MIPOLIECIB TOKPAIICHHS JOBKIJIIS.

VY 30ipHHUKY € KiJIbKa cTaTeH, o CTo-
CYIOThCSI IPOOJIEM 3an06ioHol cnpasu B YKpa-
1Hi, 0COOJMBO B KOHTEKCTI PO3BUTKY MPHPO-
JTHO-3aIOBITHOTO (DOH/TY Ta OXOPOHH PIKICHUX
BHIB 1 OioTomiB (puc.2).
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Puc. 2 — Jlonosini cexiii «HaykoBi Ta 0CBITSHCBKI POOJIEMH €KOJIOTII 1 3aITOBIHOT CIIpaBH B Y KpaiHi»
Fig. 2 — Presentations of the section "Scientific and educational problems of ecology and conservation
in Ukraine"

OcCHOBHI acnekTH AOCJIIZKEHHsI 3aI0-
BiIHOI cipaBn

—Po30ynoBa npupoHO-3anoBigHOrO (ho-
Hay (II3®). O.B. bespoonosa posrisaae akTya-
JBHICTh CTBOPEHHS JAHAMA(THOTO 3aKa3HUKA
MicrieBoro 3Ha4ueHHs "bepe3iBchbkuil” Ha TepuTO-
pii XapkiBcbkoi 00macTi. ABTOPH HAroJIOIIYIOTh
Ha 30epexeHH] Pi3HUX OI0TOIIIB Ta PiAKICHUX BH-
IIB POCIIMH 1 TBapWH. 30KpeMa, BHUILJICHO 3Ha-
YeHHS penbedy W MIKpOKITIMATUIHHUX YMOB, IIIO
CHPHSIOTH PO3BUTKY YHIKaJIbHHUX E€KOCHUCTEM ITi-
COCTETIOBOi 30HH, SIKi IMiITAIOTHCS aHTPOIIOTEH-
HHM BILTUBaM.

—30epeKeHHs CTETIOBUX EKOCHCTEM Y JIOC-
JIKEHHSIX, TIPEJICTaBIICHHX Y 30ipHHKY, OITHCAHO
3YCHIIIIA 31 30€PEKEHHS 3ATUIIKIB CTETIOBUX €KO-
cucTeM y JaHMUAQTHUX 3aKasHHKax. Harmpu-
KJaJ, 30epexeHHs! (HiTOCO30JI0TIYHO I[IHHUX BH-
IiB, sik-or Adonis vernalis, Stipa capillata Ta in-
IIHX, SIKi OXOPOHSIOTHCS Ha JIEPIKaBHOMY PiBHI.
Taki 3axoau CripsMOBaHi Ha 30epekeHHS cepesIo-
BUIIA ICHYBaHHA CTEMOBMX BHUJIB, IO HUHI

MiesT
L i
|

Harianeen

3HAXOJATHCS TiJ] 3arPO30I0 3HUKHEHHS Yepe3 aH-
TPOIOTCHHI BIUTUBH .

— OyHKIIOHYBaHHS 1 BUKJIMKH JIICOBUX 3a-
Ka3HUKIB. Y po3aiiax 30ipHUKA aHAII3yHOThCS
KOHKPETHI JTiCOBI 3aKa3HUKH, Taki sk «Coko-
nsTay, « Benmkuii ticy Ta 1HIII, 16 OXOPOHSFOTHCS
PiAKICHI pOCTIMHHI yTpymoBaHHS Ta Oiopi3HOMA-
HITTS. ABTOPHY TiIKPECITIOIOTh €KOJIOTTYHY POJTb
JIiciB y crabimizaliii MiCIIeBOTO KIIIMATy, 3aXHCTi
Bifl epo3ii Ta 30epexeHH] peKpeariifHoro moTeH-
miamy. lpobneMy yrpaBiiHHS BKITIOYAIOTH PH-
3WKH Yepe3 OM3BKICTh JI0 HACEIIEHUXK MYHKTIB Ta
BIUTMB aHTPOIIOTEHHHX (haKTOPIB.

—PeinTponykuist piakicHHX BHUIIB. Y po-
00T1i Mapuckesuu O.I'. onucaHi TpyIHOILI i Tiep-
CTEKTHBH BiTHOBJIEHHS TOMYJIALA 3yOpa Ha 3a-
xoni Ykpainu, 30kpema B CkomiBcbkux becku-
nmax. OXOpoHa i MiATPHMKa TaKUX BUIB € BAXKIIU-
BUM aCIIEKTOM 3aIlOBIJHOI CIIPaBH, OCKUIBKH 3Y-
OpH BiIirparoTh 3HaYHY POJIb Y 30€pekeHHi eKO-
CHCTEMHOT0 0ajlaHCy Ta Gi0pi3HOMAHITTSL.
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Puc. 4 — Ilporpama xoH(epeHIii Ta cepTUdiKaT yaacHUKA
Fig. 4 — Program of conference and certificate of participation

Kpim HazBaHHX OJIOKIB IOCIIIKEHb, CEpe]]
myOJTiKariiii € po0oTH, 1110 TPAJULIIHHO BUCBITIIIO-
10Th BUKOpHCTaHHS MeToiB ['1C, mucTaHIiiftHOTO

30HIYBaHHA, MaTeMaTH4YHOI' O MOACITOBAHHA
TIPOIIECIB, 10 MPOTIKAIOTh B €KOCHCTEMAX, JICH/I-
POXPOHOJIOTIYHI ~ JOCHDKEHHS Ta  OIHKY
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€KOCHUCTEMHUX TIOCTYT B ypOosianmmadrax Ta Ha
3alOBIIHMX TEPUTOPISX, a TAKOXK PE3yJbTaTd
€KOJIOTTYHUX IOCHIHKEHb KOMIIOHEHTIB 1 KOM-
IUIEKCIB JTOBKULIA.

Bci aBTopu 3a pe3ysbTaTaMu y4acTi B KOH-
(hepennii otpumarmu CepTudikati i3 3a3HaYCH-
HSIM MiIBHUIICHHS KBaJTidikarii oocsrom 1.5 kpe-
muta ECTS (puc.3)

BucHoBku

30ipHUK cTaTel € HaJ3BUYAHHO LIHHUM

myOmiKalid miAKPEeCTIOITh BaXKIUBICTh MiX-

pecypcoM TS eKOJIOTiB, HAYKOBIIB 1 pe/ICcTaB-
HUKIB Jep>XKaBHUX OpraHiB. BiH Hamae meranb-
HUI aHaJi3 mpoOieM, MOB'sI3aHuX 13 BIHHOO, Ta
MPOMOHYE HAYKOBO OOTPYHTOBaHI peKOMEHIa-
mii Ans  BIOHOBJIEHHS ekocucrteM. barato

JUCLUIUTIHAPHOTO MiAXOMy AJsl BHPIIICHHS
€KOJIOTIYHUX TPoOIeM, 30KpeMa, HeOOXiTHICTh
CHIBMpali eKOoJOTiB, iH)XEHEpiB, IOPHUCTIB Ta
€KOHOMICTIB JJIsl CTBOPEHHS CTIMKHX Hporpam
BiZTHOBJICHHS ITPUPOTHOTO CEPEIOBHUIIA.

Kounduikr inTepeci
ABTOp TOBITOMIISIE TIPO BiACYTHICTH KOH(DIIKTY iHTepeciB. KpiM Toro, aBTOp MOBHICTIO JOTPH-
MYBAaBCS €TUYHHUX HOPM, BKITFOUAIOYH IDIariaT, hambcudikallito JaHuX Ta NOABIHHY MyOTiKaIliro.
Cnmcox BUKOPHCTAHOI JiTepaTypu

1. Oxopona goBkiI: 30. Hayk. craTteld XX BeeykpaiHchknx HaykoBux TaniiBChbKUX unTaHb. XapkiB: XHY
imeni B. H. Kapasina, 2024. 238 c. ISBN 978-966-285-679-8 URL.:
https://ekhnuir.karazin.ua/handle/123456789/19452
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Head of the Department of Environmental Monitoring and Protected Areas Management
e-mail: maksymenko@karazin.ua ORCID ID: https://orcid.org/0000-0002-7921-9990
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4, Svobody Square, Kharkiv, 61022, Ukraine

THE JUBILEE XX ALL-UKRAINIAN SCIENTIFIC TALIYEV READINGS —
A MEETING OF LIKE-MINDED PEOPLE

On October 25, 2024, the Karazin Educational and Research Institute of Ecology will host the jubilee XX
All-Ukrainian Scientific Taliev Readings, organized by the Department of Environmental Monitoring and Nature
Conservation. The conference featured presentations on the following topics: the impact of war on environmen-
tal components, current problems of rational nature management and nature protection, and assessment of the
ecological state of environmental components and complexes. In addition, the reports highlight scientific and
educational issues of ecology and nature conservation in Ukraine.

KEYWORDS: conference, impact of the war, post-war recovery. conservation, monitoring, green infra-
structure
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TpaBWJIAMH JJ1s1 aBTOPIB 1 OTPUMAaITH TIO3UTHBHI PEKOMEHAALIii pELIEH3EHTIB.
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CTaTTi; KypCHB JIOITyCKA€THCS JIMIIE Y BUHATKOBUX BHITA IKAX.

Imoctparii, Bkmrouaroun rpadikd i cxemMu, MarOTh OyTH pO3MiIIeHi Oe3nocepenHh0 B TEKCTI.
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OpieHTarist CTOpiHOK — KHIKKOBA. BUpIBHIOBaHHS — 110 IIMPHHI.

Biacryn mist ad3airy — 1,00 cm.

Jlns crareir meoOximHo Bkazatu Y/IK (UDC): (3miBa, po3mip 11), iHimianu Ta mpi3Buile aBTOpa,
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