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ABSTRACT

Introduction. The river basin and the catchments of small rivers within it is a complete ecological, hydrological and economic
unit with clear boundaries and a set of natural conditions. Increasing the stability of the geosystem of the river basin is impossible
without monitoring the dynamics of the state of natural resources and factors of negative impact. A significant part of the water man-
agement complex of the Volyn region is the Pripet River basin which has a significant degree of development. The watercourse forms
part of the state border between Ukraine and the Republic of Belarus, the tributary basins are located on the territory of both states.
The source, lower course and mouth of the Pripet River are on the territory of Ukraine. Therefore, it is necessary to observe the strategic
principles of rational nature management to restore and preserve the optimal ecological state of the Pripet River basin.

The objective of the work is to assess the ecological state of the Pripet River using bioindication methods and the Macrophyte
Index for Rivers (MIR).

Methods. Research methods are expeditionary, mathematical statistics, bioindication, and determination of the Macrophyte Index
for Rivers (MIR).

Results. Four test sites of at least 100 m length each were used to determine the ecological state of the waters of the Pripet River.
Research found 48 species of higher aquatic and coastal aquatic plants in the test sites of the Pripet River. All species belong to the
division Magnoliophyta, of which 21 species of the class Magnoliopsida (43.75%), and the larger share (27 species, 56.25%) to the
class Liliopsida.

35 indicative species of macrophytes were selected in the test sites of the river to determine the Macrophyte Index for Rivers
(MIR). According to the MIR classification, the river belongs to lowland watercourses, the macrophyte type M-VIII (organic rivers).
MIR calculations established that the river water quality in the test site No. 1 (village of Polozhevo, upper reaches) has a satisfactory
ecological state, MIR is 33.84; in the site No. 2 (v. Luchytsi) satisfactory ecological state, MIR is 34.04; in the site No. 3 (v. Liubyaz,
border between Volyn and Rivne regions) good ecological state, MIR is 40.6; water quality in the site No. 4 (v. Senchytsi, border with
Belarus) has satisfactory ecological state, MIR is 33.57.

Conclusions. According to the Macrophyte Index for Rivers, it was established that the Pripet River waters have a satisfactory
or good ecological state. This gives reason to state that the research in the test sites and the MIR calculations fully reflect the ecological
state of the watercourse, which allows the use of this research algorithm for other rivers of the basin.

Keywords: river, bioindication, macrophytes, ecological status of rivers, macrophyte index, water quality classes, ecological
assessment of water quality.
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Introduction. The river basin and its structural ~ without monitoring the dynamics of the state of nat-
elements within form a complete ecological, hydro-  ural resources and negative impact factors. The larg-
logical and economic unit with clear boundaries and  est share of the territory of the Volyn region is occu-
a complex of natural conditions. Increasing the sta-  pied by the basin of the Pripet River which is also the
bility of the geosystem of the river basin is impossible =~ most economically developed. The source and upper
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course of the river are located here which then con-
tinues into the territory of the Republic of Belarus. In
its lower reaches, the Pripet River returns to Ukraine
where it flows into the Dnieper. Therefore, it is nec-
essary to observe the strategic principles of rational
nature management to restore and preserve the opti-
mal ecological state of the Pripet basin [1, 7, §].

The method of assessing the ecological state of
rivers (Makrofitowa Metoda Oceny Rzek, MMOR)
that is used in Poland is based on two techniques, the
English Mean Trophic Rank (MTR) and the French
Indice Biologique Macrophytique Riviere (IBMR)
[19, 20, 26] which have been used in scientific re-
search for quite a long time. MMOR was first de-
scribed in 2006, and published as a textbook in 2010.
The technique is based on the determination of quan-
titative and qualitative indicators of macrophytes that
were found during the investigations of the water
body sections. The Macrophyte Index for Rivers
(MIR) is calculated from the results of the determined
species composition of macrophytes, and the ecolog-
ical state of the river is assessed in accordance with
the EU Water Framework Directive [25, 29, 31].

The research in this direction in Ukraine is per-
formed at the «Ukrainian Research Institute of Envi-
ronmental Problems» and is based on the MMOR
methodology. Scientists O. V. Vasenko and G. A.
Korobkova have substantiated the possibility of using
groups of aquatic macrophytes to assess the ecologi-
cal state of the rivers of forest-steppe and steppe
physiographic zones of Ukraine [4]. Similar studies
concerning the assessment of the ecological state of
ecosystems of the Pripet basin by higher plants were
performed by M. O. Klymenko and Yu. R.
Grokhovska [2, 3, 4]. The authors studied aquatic
macrophyte groups to assess the ecological state of
the Pripet River [10, 11,12, 17, 22].

A significant contribution to the study of water
resources of the Volyn region, and the Pripet River
basin in particular, was made by Yatsyk A. V., and
V.O. Fesyuk [7,8]. The concerned the study of the
features of the location and economic use of natural
landscapes of the Volyn region , the characteristics of
drainage systems of the Volyn region and their pro-
tection are, the formation of the water regime in the
valley of the Pripet River under the conditions of an-
thropogenic load, studied water quality in the basin
of the Turiya River, the valley of the Pripet River and
its right tributaries, as well as the assessment of the
anthropogenic load and the ecological balance of the
landscapes of the basin of the Turiya River and the
valley of the Pripet River within Volyn region, eco-
logical problems of the river use and river protection
in the Pripet basin in the Volyn region were studied
by V. O. Fesyuk, Z. K. Karpyuk and M. R. Zabo-

krytska [7, 8].

The objective of this work is to assess the eco-
logical state of the Pripet River using bioindication
methods and determining the Macrophyte Index for
Rivers (MIR)

Research methods and raw data. Four test
sites, each at least 100 m long, were established along
the river bed to research the ecological condition of
the Pripet River. The first test site was located in the
village of Polozhevo (upper course), the second site
in the village of Luchytsi, the third in the village of
Liubyaz on the border between the Volyn and Rivne
regions, the fourth in the village of Senchytsi on the
border with Belarus.

48 indicator species of macrophytes were se-
lected to determine the Macrophyte Index for Rivers
(MIR); they belong to the division Magnoliophyta, of
which 21 belong to the class Magnoliopsida and 27
to the class Liliopsida.

Field studies at the territory of the river basin
make it possible to calculate the Macrophyte index of
rivers according to the formula [19, 26]:

R = N( LixWixPi)

MI S(Wi xPi)

10;

where

MIR is the macrophyte index for rivers;

L;is the quantitative value of the indicator for the
specified species;

Wiis the weight factor for the species i;

P; is the coverage coefficient of the specified
species on a 9-point scale.

The MIR indicator can vary from 10 (most de-
graded rivers) to 100 (very good ecological condi-
tion). For the lowland rivers, the MIR cannot exceed
60. The calculations of MIR used 151 indicator spe-
cies of macrophytes. The methodology sets the
boundary values of the MIR for 5 classes of ecologi-
cal status, from very good to very bad, for each mac-
rophyte type of rivers developed in accordance with
the EU Water Framework Directive [19, 26, 28]. The
studied test sections of the Pripet River were classi-
fied by comparing the calculated MIR to the classifi-
cation values for the type of river, lowland, highland,
or mountain (Table 1).

Comparative analysis of the ecological state of
the water quality of the Pripet River according to hy-
drochemical parameters and determined by the MIR
[19, 26] used the results of laboratory studies of the
State Environmental Inspection in the Volyn region
performed in accordance with the regulatory docu-
ments [9].

Research results. The Pripet River is one of the
large rivers of Ukraine, the largest of the right tribu-
taries of the Dnieper in terms of basin area, length
and water content (Table 2). The Pripet is a trans-bor-
der river as it flows on the territory of two countries,
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Table 1
Classification of the MIR values for determining the ecological status of rivers [4, 5, 19, 26]
2
§ . Ecological status
Macrophyte type = &
= = Very Very
= g00d Good Moderate Bad bad
M-1 | Alpine streams ; >65.6 | (65.6 —50.7> | (50.7—38.8> | (38.8-24.0> | <24.0
M-Il | Silicon rivers ‘% o | =618 | (61.8-48.1> | (48.1-37.0> | (37.0-233> | <23.3
. o ¥
M-I | Carbonate rivers = § >554 | (55.4—42.0> | (42.0-31.4> | (31.4—18.0> | <18.0
S
Highland water- .g E
M-IV | courses of lowland :_E S | >48.3 | (483-37.7>| (37.7-27.0> | (27.0 - 16.4> | <16.4
nature éﬂ
M-V | Large highland rivers >46.5 | (46.5—37.8> | (37.8-29.0> | (29.0 —20.3> | <20.3
M-VI | Sandy rivers . >46.8 | (46.8 —36.6> | (36.6 —26.4> | (26.4—16.1> | <16.1
. 2
M-VII | Stone-gravel rivers ; £ | 2471 | (47.1-36.8> | (36.8—26.5> | (26.5-162> | <162
. . (=]
M-VIII | Organic rivers T B | 2445 | (44.5-350> | (35.0-254> | (254 158> | <158
. Q =
M-IX | Large lowland rivers | — >44.7 | (44.7-36.5> | (36.5-28.2> | (28.2—20.0> | <20.0

Ukraine and the Republic of Belarus. The length of
the Pripet River is 775 km, of which 261 km within
the borders of Ukraine, of which 172 km flows in the
Volyn region. The total catchment area is 114,300
km?, of which 76,600 km? is within Ukraine, and
15,500 km? is within the Volyn region [3, 7, 8].

The Pripet originates between the villages of
Budnyki and Rogovy Smolyari of the Luboml district
of'the Volyn Region on the Volyn Upland (on modern
maps, the village of Budnyki belongs to the Kovel
District). After 204 km from the source, the river
leaves the territory of Ukraine, and the following 500

km flows in the Polissia lowland of the Republic of
Belarus in a weakly defined valley, separating into
distributaries in the area of the Pinsk marshes. The
last 50 km the Pripet again flows in the territory of
Ukraine joining the Dnieper River (Kyiv Reservoir)
a few kilometers from Chornobyl [3].

The Pripet has a well-developed hydrographic
network (10,500 rivers and streams). Most of the trib-
utaries are completely or partially turned into chan-
nels. The right-bank tributaries flow mainly through
the territory of Ukraine, while the left-bank tributar-
ies flow through the Republic of Belarus (Table 2).

Table 2
The largest tributaries of the Pripet River
Left-bank tributaries Length, Catchmet;t Ri.ght-ba.nk Length, Catchmer;t
km area, km tributaries km area, km
Pina 40 2 460 Tenetychka 20
Yaselda 242 5430 Vyzhivka 81 1272
Bobryk the First 109 1902 Turiya 184 2 900
Tsna 126 1130 Stokhid 188 3125
Lan’ 147 2190 Tsyr 57 507
Sluch 228 5760 Veselukha 69 940
Bobryk the Second 44 710 Styr 483 13130
Ptych 486 9470 Vybiy 10 55
Tremlia 80 769 Goryn’ 659 27 700
Ipa 109 1010 Stvyga 178 5440
Vit 70 991 Uborot’ 292 5820
Braginka 179 2778 Mytva 47 430
Slovechna 138 2 670
Zholon’ 113 1 460
Uzh 256 8 080
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The main tributaries of the Pripet within the Volyn
region are the Stokhid, the Turiya, the Styr, the
Vyzhivka, and the Tsyr rivers [3].

The valley of the Pripet is weakly defined in the
upper reaches, and more clearly in the lower reaches.
The floodplain is developed along the entire length of
the Pripet. Two floodplain terraces are generally dis-
tinguished. The width of the floodplain in the upper
reaches is 2-4 km or more, which in some years is
flooded for several months. The width of the flood-
plain in the lower stream reaches 10-15 km (Fig. 1).

There is a significant number of lakes of various
origins in the basin of the Pripet River: floodplain

(Lake Liubyaz, Luky, Strybuzh), karst (Lake Velyke
Domashne, Male Domashne, Pisochne, Luka), and
glacial (Lake Bile, Skorin). The majority of the flood-
plain lakes is located in the northern and northwest-
ern parts of the Pripet River, the largest being Lake
Liubyaz. The karst lakes are located in the catch-
ments of such rivers as the Turiya, the Vyzhivka, the
Tsyr, and the Stokhid. The karst lakes are fed by at-
mospheric precipitation, surface runoff, and ground-
water. All lakes have a mixed type of feed; depending
on the type, precipitation, runoff, or groundwater
dominates. The water level of the lakes coincides
with that of the rivers.

Mumber of species in test sites
12
Ecological state of the Pripet River
(by MIR)
— very good (above 44.5) Hydrophytes
mmm  good (35.0-44.5) Helophytes
— satisfactory (25.4-35.0) Hygrohelophytes
_ poor (15.8-25.4) Hygrophytes
mmmm  Very poor (below 15.8) Hygromesophytes

Fig. 1. Ecological state of the Pripet River by the macrophyte index MIR

The Pripet river basin has a moderately conti-
nental climate, with wet summers and mild winters.
It is characterized by a long spring flood, a short-term
summer low, which is disturbed by rain floods and
almost annual autumn water level rises. The intensity
of the water level rise during floods varies between
15-20 cm/day, and in some years up to 40 cm/day. A
spring flood lasts on average 50-70 days [3, 7, 8].

The Pripet River remains one of the few rivers
of the Volyn region whose floodplains have been pre-
served in their natural state. Practically the entire ter-
ritory is included in the nature reserve, there are 10

hydrological reserves and the Pripet-Stokhid Na-
tional Park. The Pripet floodplain is included in the
list of wetlands of Ukraine subject to the Ramsar
Convention.

We performed ecological and geobotanical re-
search on the 4 test sites along the Pripet water course
during May — September 2021. As a result of the field
studies presented in Table 3, the features of the distri-
bution of macrophyte species [13] (including indica-
tor species) and the projective coverage of each spe-
cies on the test sites were determined.

The research found 48 species of higher aquatic
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Table 3
Qualitative and quantitative characteristics of macrophytes of the upper reaches of the Pripet River
. . ) Projective coverage (P) in the test sites
e Macrophyte species Li Wi Polozhevo Luchytsi Liubyaz Senchytsi
1 Cicuta virosa L. 6 2 3 3 3
2 | Sium latifolium L. 7 1 4 3
3 | Bidens tripartita L. 3
4 | Myosotis scorpiodes L. 4 1 3 3 3 3
5 | Rorippa amphibia (L.) Bess. 3 1 3 3 3
6 | Ceratophyllum demersum L. 2 3 6 5 3
7 | Ceratophyllum submersum L. 2 3 4
8 | Lycopus europaeus L. 2 2
9 | Mentha aquatica L. 5 1 2 3 3
10 | Epilobium palustre L. 2
11 | Lythrum salicaria L. 3
12 | Nuphar lutea (L.) Smith. 4 2 5 6 4 4
13 | Nymphaea alba L. 2
14 Persicaria hydropiper (L.) 3 1 2
Delarb.
15 | Polygonum persicaria L. 2 2 2
16 | Rumex aquaticus L. 1
17 | Rumex crispus L. 3 3
18 | Lysimachia nummularia L. 3
19 | Lysimachia vulgaris L. 4 1 5 2
20 | Myriophyllum spicatum L. 3 2 4 3
21 | Myriophyllum verticillatum L. 2
22 | Acorus calamus L. 2 3 5 5 3
23 | Alisma plantago-aquatika L. 4 2 2 2
24 | Sagittaria sagittifolia L. 4 2 5 5 2
25 | Lemna minor L. 2 2 7 3 4
26 | Lemna trisulca L. 4 2 1 2
27 | Lemna gibba L. 1 3 2
28 | Spirodela polyrrhiza (L.) Schleid | 2 2 1 4
29 | Butomus umbellatus L. 5 2 1
30 | Hydrocharis morsus-ranae L. 6 2 2 2
31 | Elodea canadensis Michx. 5 2 6 6
32 | Vallisneria spiralis L. 2 2
33 | Stratiotes aloides L. 6 2 4 4
34 | Potamogeton lucens L. 4 3 2
35 | Potamogeton natans L. 4 1 5 2
36 | Potamogeton perfoliatus L. 4 2 2
37 | Iris pseudacorus L. 6 2 3 3 2
38 | Carex acuta L. 5 1 2 2
39 | Carex riparia Curtis 4 2 2
40 | Carex acutiformis Ehrh. 4 1 2
41 | Scirpus sylvaticus L. 5 2 2
42 | Scirpus lacustris L. 4 2 2 2 2
Eleocharis palustris (L.) Roem.
B | & Schut, 6 |2 2
44 | Juncus effuses L. 1
45 Glyceria maxima (Hartm.) 3 1 4 5 4 )
Holmb.
46 Phragmites australis (Cav.) 3 6
Steud.
47 | Sparganium erectum L. 3 1 2
48 | Sparganium emersum Rehm. 4 2 2
Total species: 48, 22 total, 19 | 27 total, 22 total, 19 15 total, 14
35 indicative species indic. 24 indic. indic. indic.
MIR value at the test site 33.84 (11D 34.04 (11D 40.6 (1D 33.57 (11D
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and coastal aquatic plants in the test sites of the Pripet
River. All species belong to the division Magnoli-
ophyta, of which 21 species belong to the class Mag-
noliopsida (43.75%), and the larger share, 27 species,
belong to the class Liliopsida (56.25%),

The largest number of species, 6, belongs to the
Cyperaceae family (12.50%). Four species each
(8.33%) belong to the Polygonaceae, Araceae, and
Hydrocharitaceae families. Another 3 species
(6.26%) belong to the Potamogetonaceae family. The
other 18 families include 1-2 species each (Fig. 2).

In terms of the number of species of aquatic and
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coastal aquatic plants, site No. 2 (the village of Lu-
chytsi) predominates where 28 species were found.
There are 23 species each in the sites No. 1
(Polozhevo) and No. 3 (Liubyaz), and 16 species in
the site No. 4 (Senchytsi).

Five ecotypes of macrophytes are identified in
the classification: hydrophytes, or real water plants;
helophytes, or air-water plants; hygrohelophytes; hy-
grophytes; hygromeso- and mesophytes [13]. The
analysis of the species of higher aquatic and coastal
aquatic plants at the test sites showed that the largest
number of true aquatic plants, 12 species (42.86%),
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Fig. 2. Macrophyte families of the Pripet River

is located at site No. 2 (Luchytsi village). These are
the following types: Elodea canadensis, Ceratophyl-
lum demersum, Nuphar lutea, Persicaria hydropiper,
Myriophyllum spicatum, Spirodela polyrrhiza, Hydro-
charis morsus-ranae, Nymphaea alba, Stratiotes al-
oides, Potamogeton lucens, Potamogeton natans, Cer-
atophyllum submersum.

The smallest variety was found in site No. 4
(Senchytsi village), only 5 species: Ceratophyllum
demersum, Nuphar lutea, Lemna minor, Spirodela
polyrrhiza, Vallisneria spiralis.

Helophytes are also best represented in site No.
2 (Luchytsi village) where 7 species were found:
Alisma plantago-aquatica, Sagittaria sagittifolia,
Butomus umbellatus, Scirpus lacustris, Glyceria
maxima, Sparganium erectum, Sparganium emer-
sum. The fewest number of them are in site No. 3
(Liubyaz village) where specimens of the species
Scirpus lacustris and Glyceria maxima were found.

Among the hygrohelophytes, the largest num-
ber, 7 species, was found in site No. 1 (Polozhevo vil-
lage): Cicuta virosa, Sium latifolium, Rorippa am-
phibia, Lythrum salicaria, Rumex aquaticus, Acorus
calamus, Iris pseudacorus.

The most hygrophytes in the list of flora, 6 spe-
cies, were in test site No. 3 (Liubyaz village): Myo-
sotis scorpiodes, Lycopus europaeus, Mentha aquat-
ica, Lysimachia nummularia, Lysimachia vulgaris,

Scirpus sylvaticus. Only two species, Myosotis scor-
piodes and Mentha aquatica, were in test site No. 4
(Senchytsi village).

Hygromeso- and mesophytes are represented by
only one species, Rumex crispus, in test sites No. 1 (Po-
lozhevo village) and No. 2 (Luchytsi village) (Table 4).

Analysis of the species composition of macro-
phytes at the test sites along the Pripet River regard-
ing the indicative value of the species showed that of
48 macrophyte species detected, 35 have indicative
value. A total of 23 species were found at test site No.
1 (village of Polozhevo), 19 of which are indicative
species. The highest projective coverage was for
Lemna minor (40%), Elodea canadensis (20%), Cera-
tophyllum demersum (15%), Nuphar lutea (10%), Ly-
simachia vulgaris (10%), Acorus calamus (10%), Sag-
ittaria sagittifolia (10%).

Test site No. 2 (village of Luchytsi) featured 28
species of higher aquatic and coastal aquatic plants,
24 of which are indicative. The largest projective
coverage of the indicative species was for Elodea
canadensis (15%), Ceratophyllum demersum (10%),
Acorus calamus (10%), Sagittaria sagittifolia (10%).
23 species of plants were found on test site No. 3 (vil-
lage of Liubyaz), 19 of them are indicative. Among
them, Nuphar lutea (5%), Stratiotes aloides (4%) and
Glyceria maxima (3%) have the largest projective
coverage. Other species have projective coverage
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Table 4
Ecotypes of aquatic and coastal aquatic plants of the Pripet River
Number of species (share in %) in the test sites
Ecotypes No. 1, No. 2, No. 3, No. 4,
Polozhevo Luchytsi Liubyaz Senchytsi

1 Hydrophytes, of which: 7 (30.44) 12 (42.86) 9 (39.13) 5(31.25)
Free-floating 3 (13.04) 2(7.14) 3 (13.04) 2 (12.50)
Immersed and rooted 1 (4.35) 4 (14.29) 5(21.74) 1(6.25)
Rooted with floating leaves 2 (8.70) 4 (14.29) 1(4.35) 1(6.25)
Immersed not rooted 1 (4.35) 2 (7.14) - 1 (6.25)

11 Helophytes, of which: 3 (13.04) 7 (25.00) 2 (8.69) 5(31.25)
Low-herbed 1(4.35) 6(21.43) 1 (4.35) 3 (18.75)
High-herbed 2 (8.70) 1(3.57) 1 (4.35) 2 (12.50)

III | Hygrohelophytes 7 (30.44) 4 (14.29) 6 (26.09) 4 (25.00)

IV | Hygrophytes 5(21.73) 4 (14.29) 6 (26.09) 2 (12.50)

\Y Hygromeso- and mesophytes | 1(4.35) 1 (3.56) - -

Total: 23 (100) 28 (100) 23 (100) 16

from 0.5% to max 2%.

Sixteen species of higher aquatic and coastal
aquatic plants were found at test site No. 4 (village of
Senchytsi), 14 of them are indicative. Among these,
Nuphar lutea (3%), Lemna minor (3%), Spirodela
polyrrhiza (3%) have the largest projective coverage.
Other species have a projective coverage from 0.5%
to 1%.

An assessment of the ecological condition of the
Pripet River was made from the investigation results
by the Macrophyte Index for Rivers (MIR). The for-
mula above and the classification table for 4 types of
rivers (Table 1) were used to calculate the MIR.

Characteristics of 35 indicative species of mac-
rophytes found in the surveyed sites in the Pripet
River according to the methodology were used to cal-
culate the MIR value. According to the MMOR, the
indicator (L), weight factor (W), coverage factor (P)
are ascribed to indicative types of macrophytes [4, 5,
19, 26]). The results of the survey of the test sections
of the river which are presented in Table 3 show that
48 species have been identified in the Pripet riverbed,
of which 35 are indicator species of macrophytes.
The quantitative value of the indicator varies from 1
to 7. The determined according to the MIR indicator
of the ecological state of the Pripet River at 4 test sec-
tions of the channel is presented in Table 5.

According to the classification of the MIR for
determining the ecological state [19, 26], the Pripet
River belongs to lowland watercourses, with the

macrophyte type M-VIII (organic rivers). Research
and analysis of the Pripet River waters in four test
sites established that in the test site No. 1 in the vil-
lage of Polozhevo (upper reaches), the calculated
Macrophyte Index for Rivers is 33.84, the water qual-
ity has a satisfactory ecological state; in the test sec-
tion No. 2 in the village of Luchytsi the MIR is 34.04,
the water quality has a satisfactory ecological state;
in the test site No. 3 in the village of Liubyaz (border
between Volyn and Rivne regions) the MIR is 40.6,
water quality has a good ecological state; in the test
site No. 4 in the village of Senchytsi (border with Bel-
arus) the calculated MIR is 33.57, the river water
quality has a satisfactory ecological state.

The largest anthropogenic impact on the ecolog-
ical state of the Pripet River comes from water use
activities in the river valley which occur along its
main channel and the channels of its tributaries,
where the vast majority of settlements are located.
Drainage reclamation substantially affects the pro-
cesses taking place in the river valley, as a result of
which agricultural landscapes were formed in place
of wetlands. Drained land is mainly used in agricul-
tural production. Among the main anthropogenic fac-
tors that shape the load on the river valley, the follow-
ing can be marked out: the degree of use of land re-
sources, the amount of biogenic substances removed
from agricultural objects, the intensity of use of water
resources and their quality, the water supply of the
population.

Table 5

Ecological state of the Pripet River according to the MIR

Test site of the river course MIR value Ecological state
village of Polozhevo (upper course) 33.84 III (35.0-25.4>) / satisfactory
village of Luchytsi 34.04 11 (35.0-25.4>) / satisfactory
village of Liubyaz 40.6 11(44.5-35.0>) / good
village of Senchytsi (border with Belarus) 33.57 11T (35.0-25.4>) / satisfactory
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In all test sections of the river bed, facts of vio-
lations of the Water Code in terms of preserving the
water protection zone of rivers were revealed during
the study, such as presence of farm buildings and ag-
ricultural land, and runoff of sewage from residential
and commercial facilities into surface waters.

Among the main negative points that affect the
hydroecosystem of the Pripet River valley are silting
which is associated with erosion in the catchment;
pollution; water course regulating and straightening;
deterioration of the self-cleaning capacity of the res-
ervoir. Environmental problems in the valley of the
Pripet River are also created by spring floods and
flash floods.

Conclusions. The following conclusions can be
drawn from the research:

1. A large part of the water management com-
plex of the Volyn region is occupied by the Pripet
River basin which has a significant degree of eco-
nomic development. The river forms part of the state
border between Ukraine and the Republic of Belarus,
and the tributary basins are located on the territory of
both states. The adherence to the strategic principles
of rational nature management is thus necessary to
preserve and restore the optimal ecological state of
the Pripet River basin.

2. The analysis of the species composition of
macrophytes in the test sites of the Pripet River
showed that out of 48 identified species, 35 (72.92%)

have indicative value. By test sites, 23 species were
found at site No. 1 (village of Polozhevo), of which
19 are indicative species; 28 species at site No. 2 (v.
Luchytsi), of which 24 are indicative; 23 and 19 spe-
cies, respectively, at site No. 3 (v. Liubyaz); 16 and
14 species, respectively, at site No. 4 (v.Senchytsi).

3. The ecological condition of the Pripet River
determined by the MIR indicator showed that the
river belongs to lowland watercourses (organic riv-
ers), with the M-VIII type of macrophytes. It was es-
tablished that the water quality of the Pripet River in
the test site No. 1 (v. Polozhevo, upper reaches) has
satisfactory ecological state, MIR is 33.84; in the site
No. 2 (v. Luchytsi) satisfactory ecological state, MIR
is 34.04; in the site No. 3 (v. Liubyaz, border between
Volyn and Rivne regions) good ecological state, MIR
is 40.6; water quality in the site No. 4 (v. Senchytsi,
border with Belarus) has satisfactory ecological state,
MIR is 33.57.

4. According to the MIR calculations, it was es-
tablished that the waters of the Pripet River have a
satisfactory or good ecological state. This gives rea-
son to assert that the research on the test sites and the
calculations of the Macrophyte Index for Rivers fully
reflect the ecological state of the watercourse. The re-
sults obtained in the course of the research indicate
that this research algorithm may be used for other riv-
ers of the Polissia basin.

8.
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Busznauenns maxkpodgirosoro ingexcy (MIR)
SIK iHAMKaTopa sikocTi Boau y piuui Illpun’are

Anna Hexoc ',

II. Teorp. H., npodecop,

3aBimyBa4 KaeapH eKoJIOTigHOI Oe3IeKH Ta eKOJIOTi9HOI OCBITH,

! XapkiBchknii HarioHanpHUH yHiBepeuteT iMeHi B.H. Kapasina,

wr. CBobOomm, 6, Xapkis, 61022, Ykpaina;

Mapia Boapun ?,

K. Teorp. H., JOLIEHT KadeIpH eKoJIOTii Ta OXOPOHH HABKOJIMIIHBOIO CEPeIOBHIIIA,
2 BonMHCBHKMI HAI[iOHATBLHUK yHiBEpcUTeT iMeHi Jleci Ykpainku,

mp. Boumi, 13, JIyuek, 43025, Ykpaina;

Oxcana Llvocs °,

K. C.-T. H., IOLIEHT KadepH eKoJIOTil Ta OXOPOHN HAaBKOJIMIIIHBOTO CEPEIOBUILA;
Ipuna Hempoouyx ?,

K. Teorp. H., TOUEHT Kadenpu reorpadii;

Bonooumup Bonowun ?,

K.T.H., JOICHT Kadenpu reoaesii, 3eMIeyCTPOrO Ta KaIacTpy

Haii6insury mumonty Ha TepuTopii BommHcsKkoi 06macTi 3aiiMae 6acern piuxu Ilpun’ath, skuii € HAHO1TBII OCBOEHUM
3 TOCTIONAPChKOi TOYKH 30py. Kpim TOro, B3IOBX BOIOTOKY YaCTKOBO HMPOXOIUTH JEpKaBHUHA KOPAOH MK YKpaiHOIO Ta
Pecmy6nikoto bimopycs, piuka € TpaHCKOPIOHOIO, OaceiiHN MPUTOK PO3MIIIeH] Ha TepuTopii 000X aepxas. /i BigHOB-
JIEHHS! Ta 30epeXeHHsI ONTUMAaJIBHOTO €KOJIOTIYHOTr0 cTaHy Oaceiny [Tpun’sTi HEOOXiTHUM € JOTPUMaHHS CTpaTeriqYHUX
NPUHLMIIB palioHaIbHOTO IPUPOJIOKOPUCTYBaHHs. Br3HaueHo exkoJoriynuii cran pycna piuku [Ipumn’ste 3a Makpodi-
ToBUM iHJeKkcoM pivok (MIR), aHaini3 BumoBoro ckiany MakpodiTiB J03BOJISIE NOBS3aTH 1X 3 SIKICTIO MOBEPXHEBUX BOJ,
sIK 0101HMKATOPIB €KOJNOTiYHOTO cTaHy. J[Jsl BU3HAUYEHHS €KOJIOTIYHOTO CTaHy pidyok Oaceitny Ilpum’siti Ta U1 npose-
JICHHSI TOCITI/KEHB OyII0 3aK/1a1eHO YOTHPH TECTOBI AUISTHKH T0BXHHOIO He MeHIe 100 M. kokHa. Ha TecToBux AiisHKax
p. pun’sTe mix yac gociijpkeHs Oys0 BUSBICHO 48 BHIIB BUIIMX BOJHHUX Ta NMPUOEPEKHO-BOAHUX POCIIHH, YCi BUIH
HaJIeXaTb 10 Binminy Magnoliophyta, 3 aux no xnacy Magnoliopsida Bigrocuthes 21 Bun (43,75%), 6inbina qacTuHa
BigHOCHUTHCS 10 Knacy Liliopsida — 27 sunis (56,25%). Jlnsa o6uncnenss MIR (Maxkpoghimosozo indexcy piuok) Ta BU-
3HAYEHHS eKOJIOTIYHOTO cTaHy piuku [Tpum’sTh Ha 4 TeCTOBUX MUISTHKAX BimiOpaiu 3TigHO METOMUKH 35 BUAIB OioiHIM-
KaTopiB Ta B pe3ynbraTi po3paxyHky (MIR) BcTaHOBHIIH, 10 SIKICTh BOJH Y Pivili, [0 HA TECTOBIN IUISHIN pycia piuku 1
B ¢. [TonoxxeBo (BepxHs Tedist) MakpoditoBuil iHACKC pivok (MIR) ctanoBuTh 33,84, SIKICTh BOAM PIYKH MA€E 3a0BIIbHHI
€KOJIOTIYHMI cTaH; Ha TecToBiit quisHL 2 B ¢. Jlyuuui (MIR) cranoButh 34,04, siKicTh BOAU PIYKH Ma€ 33/I0BUTbHUN
€KOJIOTTYHMH CTaH; Ha TecToBil AUIHLI 3 B ¢. JIto0 s13b (kopaoH Mix BonuHcbkoro Ta PiBHeHchkoto obnactsimu) (MIR)
cranoBuTh 40,6, SAKICTH BOJM y piulli Mae JOOpHH €KOJOTIYHMII cTaH; Ha TecToBid ALISHII 4 B ¢. CeHunui (KOpIOH 3
Binopyccro) obpaxoBanuii MakpoditoBuid ingekc pidok (MIR) cranoButh 33,57, gKicTh BOAM PIUKU Mae 3aI0BUILHUNA
exosoriyHuii crad. Piuka [Ipumn’aTe HaNeXUTh 10 BOJOTOKIB HU3MHHUX (PIYKHM OpraHivHi), 3a THIIOM MakpogiTiB — M-
VIIIL.

Knrouoei cnosa: pycno piuku, nosepxnesi 600u, 6ioiHoukayis, sU008Ull CKIa0 MAKpoimis, eKonrociuHull CMaH 6o-
00moKig, Makpoimuuii iHOexkc piuKu.

BHecOK aBTOpIiB: BCi aBTOPU 3p06UAN PIBHUI BHECOK Y Lit0 poboTy Hagijiiwna 20 rpyauHa 2022 p.
MpwuitHaTta 1 atotoro 2023 p.
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