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Many methods of comprehensive water quality assessment are used in Ukraine
and the world, the purpose of which is to simplify calculations, reducing them to a
simple expression, which leads to an easier interpretation of water quality monitoring
data and corresponding forecasting of changes in water quality over time [1-2]. The
Ukrainian Hydrometeorological Centre and the State Water Resources Agency of
Ukraine give preference to the determination of water pollution indices and the
pollution coefficient of natural waters. Assessments of pollution of surface water bodies
provide an opportunity to get an idea of the nature and degree of contamination of
water bodies by various chemical substances. The results of the assessments allow you
to determine the suitability of the water body for one or another type of water use. State
monitoring is carried out to analyse information about the state of water and forecast its
changes in the future, to develop scientifically based recommendations for decision-
making in the field of water resources use. The results of state water monitoring include
primary information (observation data) provided by subjects of state water monitoring,
generalized data relating to a certain period of time or a certain territory, forecasts of the
state of water and its changes, scientifically based recommendations necessary for the
adoption of management decisions solutions, assessment of the ecological and
chemical state of surface waters and determination of sources of negative impact on
them, indices and complex indicators obtained as a result of generalization by
parameters.

The entropy index of water quality is used to determine a comprehensive
assessment of the ecological state of surface waters. The entropy index of water quality
is an indicator used to determine the ecological stability of an aquatic ecosystem. It can
be used to assess water quality in various bodies of water, such as rivers, lakes, ponds,
and others. The obtained index values make it possible to compare different reservoirs
with each other and to assess the ecological stability of aquatic ecosystems. A
computational algorithm is used to calculate I (geoecological syntropy), H (enthalpy)
and G. At the first stage, the number of exceedances of the norm of the i- th substance
(water quality indicator) n is determined. At the second stage, the total sum of
exceeding the norm N is estimated. At the next stages, geoecological syntropy (1) and
enthalpy (H) are calculated [3].
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At the final stage, the entropy index of water quality is determined (G).
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The value of the entropy index of water quality shows what and to what
extent prevails in the system. For example, if the obtained value of the index is less
than one, order prevails in the structure of the system, otherwise, when the index is
greater than one, chaos prevails. At a value of the entropy index of water quality
equal to one, chaos and order balance each other and the structural organization of
the system is balanced. Usually, the higher the value of the entropy index, the
worse the water quality. The advantages of using the index for a comprehensive
assessment of the ecological state of surface waters are the ability to track changes
in water quality over time and determine trends in the development of water source
pollution; ease of calculation. The disadvantage of using this method is that the
calculation of the index does not take into account the geographical and climatic
context where the water system is located, which can affect its quality.

The purpose of this work is to assess the water quality of the rivers that enter
the Dnipro basin using the entropy index. To achieve the set goal, the following
tasks must be solved: 1) evaluate the dynamics of changes in the main components
of the ecological state of surface water; 2) determine the entropy index of water
quality. When assessing water quality, open data from the results of systematic
surface water quality monitoring of the State Water Resources Agency of Ukraine
for the period 2012-2020 were used for seven indicators (biological oxygen
consumption, dissolved oxygen, ammonium ions, nitrates and nitrites, sulfates and
phosphates). The results of calculations are shown in tables 1 — 3.

Table 1 — The value of the entropy index of water quality for the Sula River for

2012 — 2020
The Value Post | Post2 | Post3 Post 4
1
N (the total number of exceedances of 7 6 61 65
the standard)
log, N 2.807 | 2.585 5.931 6.022
> nlog, n 8.755 | 6.755 | 277.759 | 293.613
I (geoecological syntropy) 1.251 | 1.126 4.553 4.517
H (enthalpy) 1557 | 146 | 1.377 1.505
G (entropy index of water quality) 1.245 | 1.296 0.302 0.333
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Table 2 — The value of the entropy index of water quality for the Seim River for

2012 - 2020
The Value Post1 | Post2 | Post3 | Post4
N (the total number of exceedances of 44 44 37 39
the standard)
log, N 5.46 5.46 5.209 5.285
>'nlog,n 203.627 | 197.38 | 186.117 | 172.755
I (geoecological syntropy) 4.628 4.486 5.03 4.43
H (enthalpy) 0.832 | 0.974 0.18 0.856
G (entropy index of water quality) 0.18 0.217 0.036 0.193

Table 3 — The value of the entropy index of water quality for the Vorskla River
for 2012-2020

The Value Post1 | Post2 | Post3 | Post4
N (the total number of exceedances of 64 46 60 59
the standard)

log, N 6 5.524 | 5.907 | 5.883
Y'nlog,n 322,192 | 188.51 | 270.9 | 261.243
I (geoecological syntropy) 5.034 | 4.099 | 4515 4.428
H (enthalpy) 0.966 1.426 | 1.392 1.455
G (entropy index of water quality) 0.192 0.348 | 0.308 0.329

The results of the study indicate that the main water pollutants of surface
water bodies are ammonium ions and nitrites. They can negatively affect human
health due to their carcinogenic and mutagenic effects, as well as accelerate the
eutrophication of water bodies. Drinking water with an excessive concentration of
ammonium ions leads to a number of diseases: serious disorders in the
reproductive system; disorders of the nervous system; liver, kidney and lung
diseases, etc. The results obtained during the research indicate that the highest
values of the entropy index of the water quality of the Seim River are characteristic
of P2 (0.217), the Sula River — P1 (1.245) and P2 (1.296), the Vorskla River — P2
(0.348) and P4 (0.329). It can be argued that the main polluter of the studied water
bodies is agriculture, since the observation points are located at a considerable
distance from industrial centres.
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B Hamr yac enexTpudyHA €HEPrisl CTana HACTUIBKH 3BUYHOIO, 110 MU 3a0yBaeMo
npo mpaBwia Oe3nekd, adW YHHKHYTH HEOE3NeKH YpaXKEHHS EJICKTPUIHUM
CTPYMOM Ta BHUHHKHEHHS MOXEXi. 3TITHO OQImIHHUX NaHUX cepell MOXKEK B
KHUTIOBOMY ceKTopi 43,4% craeTbesl depe3 MOpPYLICHHs MPaBWJI YIAIITYBAaHHA 1
eKCIUTyaTallii enekTpomepeski. BHacnizok noxex ruae 3-4 tuc. ocio, 3 axkux 90 %
y XKHUTIOBOMY cekTopi. CTaTHUCTHKA MiATBEPIKYE, MO KITBKICTh IOXKEXK 0COOIHBO
B JKUTJIOBOMY CEKTOpI MpPOJOBXKYe 30iiblryBatuch. BiamosigHo «OneparnBHOT
iHpopMmanii npo Haa3BUUAKHI CHUTyalll TEXHOTEHHOTO, IPHUPOJHOIO Ta IHIIOTO
xapakTepy» Ha TepuTopii Ykpainu ctanom Ha 04 xBiTHS 2023 poky BigOymocs (3a
1100y/3 moyaTKy poky): 95/14086 mokex, 3 HUX: - B KHUTIOBOMY CeKTopi 62/6751, -
BUpOOHMYIKH 2/455, - tpancmopti 6/584, - immmx 25/6296, 3arunyno 4/555
JrouHY, TocTpakaanux 8/437 mroxeit. [1]. TlepeBakHa OLMBIIICTE TAKUX TOXKEK
BUHHKA€E B MPOIIECI KCIUTyaTallii KaOemiB, IPOBOIIB Ta iHIIUX EIEKTPOTEXHITHUX
BUPOOIB.

Io craruernmi y 20 — 25 % Bumaakax NpUYMHAMHU TOXEX € MOPYIICHHS
NpaBWJI MOHTaXy Ta eKCIulyaTamii eJISKTpOyCTaTKyBaHHS Ta TOOyTOBHX
esrekTponpmiianiB. ToOTO KokKHa M'siTa IOXKeXKa BHHHUKA€E BHACIHIJIOK aBapiHUX
PEXUMIB B eJlEeKTpoMepexax OyaiBelnb, eNeKTPUYHHX IPOBITHHUKAX, 3aTOPSHHSI
eJIeKTPUYHIX BHPOOIB Ta €IEKTPOYCTaHOBOK [2].

OCHOBHOIO NPUYHHOI0 BUHUKHEHHS IOXKE)X € BHUCOKA CTYIIHb 3HOIIEHOCTI
OyxmiBenms X KOHCTPYKTHBHHX €JIEMEHTIB Ta IH)KEHEPHHX MEpeX OCOOIMBO B
OyxiBiAX icropuduHOi 3a0yJOBH Ta MOPYIICHHS NMPaBHJI MOXKEKHOI OE3MEKH INpH
eKCILTyaTalil eleKTPOYCTaHOBOK 33 PaXyHOK INEPEBAHTAKEHHS MEPEXKi, KOPOTKHUX
3aMHMKaHb Ta BEJIMKIX MEPEXiJHUX OMNOpiB, IIO TOB’S3aHO 3 HASBHICTIO BEIHMKOI
KIJTBKOCTI CTapHX €JEeKTPOMEpeX, HEe pO3paxOBaHMX Ha 3HAYHY KUIBKICTb
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