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RESEARCH OF THE WATER QUALITY OF SURFACE WATER BODIES USING THE
POLLUTION INDEX AND THE WATER QUALITY INDEX
(ON THE EXAMPLE OF THE DESNA, VORSKLA, PSEL, SULA AND SAMARA RIVERS)

Abstract. Water quality indices (WQI) and water pollution index (1) for surface water bodies that
are part of the Desna sub-basin, the Middle and Lower Dnipro sub-basins, namely the rivers Desna, Psel,
Vorskla, Samara, Sula are given in the work. Using the hydrochemical index, it is determined to which
quality class the water belongs. Using the water quality index, the water quality of surface water bodies
and whether it is usable is determined.

Key words: water pollution index, water quality index, surface water bodies, the basin of the river.

Water is one of the important components of the environment. The quality of surface and under-
ground water bodies deteriorates over the years due to natural and man-made factors. The natural factors
of pollution include hydrological, atmospheric, climatic, topographic and lithological factors, and the
man-made ones include mineral extraction, animal husbandry, production and disposal of waste (industri-
al, municipal and agricultural), increased rainfall or soil erosion due to land use change. Water quality
management requires the collection and analysis of large sets of water quality data that are difficult to
evaluate and summarize.

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 making decisions in the field of water re-
sources use. The results of state water monitoring are: primary information (monitoring data) provided by sub-
jects of state water monitoring; generalized data relating to a certain period of time or a certain territory; fore-
casts of the state of water and its changes; scientifically based recommendations necessary for making man-
agement decisions; assessment of the ecological and chemical state of surface waters and identification of
sources of negative impact on them; indices and complex indicators obtained as a result of generalization by
parameters.

A number of tools have been developed to evaluate water quality data, with the Water Quality In-
dex (WQI) model being one such tool. The determination of WQI usually consists of several steps. First,
the water quality parameters of interest are selected. Then the concentrations for each water quality pa-
rameter are determined, which are converted into a single-valued dimensionless sub-index. Next, the
weighting factor for each water quality parameter is determined, and at the end, the final single value of
the water quality index is calculated. To assess the quality of water in Ukraine, preference is given to de-
termining water pollution indices (WPI) and the pollution coefficient of natural waters. however, the Hor-
ton Water Quality Index (WQI) model and its modifications are also widespread in the world. This water
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quality index makes it possible to summarize the values of the parameters into one value, as well as to
evaluate the changes that have occurred with water quality in different areas [3]. Calculations of the water
quality index (WQI) of surface water bodies, namely the rivers Psel, Desna, Samara, Vorskla, Sula, which
are part of the Dnipro basin, were carried out according to (1) [1]:

H
WOl = 5 Q.-Wy;

where Qi is the value of the subindex, which is determined by (2); Wi is weight estimate of the pa-
rameter, determined by (3); n is number of water quality parameters.

A
Qi' :l S ll{}”"
where Vi is the actual concentration of the i-th indicator; Si is the maximum allowable concentration
of the i-th indicator.

.
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wi Where is the weight of the parameter is inversely proportional to the recommended maximum
permissible concentration.

An analysis of the water quality of surface water bodies included in the Dnipro basin was carried
out. The following results were obtained by calculating the water quality index (WQI). The Samara River
has low water quality at all monitoring stations. The Vorskla River has low water quality at all monitoring
stations. That is, water can be used for drinking only after primary treatment with subsequent disinfection.
In the Desna River posts 2 — 6, the water quality is good. It can be used for drinking after disinfection. At
post 1, the water quality is low. In the Psel rivers posts 4 — 5 and Sula (post 4) have very low water quali-
ty. It can be used for drinking only after primary and secondary treatment. In the Psel River at post 3, the
water quality is the worst, therefore, in the absence of another source, the water can be used for drinking
after primary, secondary, as well as tertiary and advanced purification, respectively.

The index of pollution of surface water bodies (hydrochemical index of water pollution) is an indi-
cator of the level of pollution that shows the pollution of water and indicates the presence of various pol-
lutants in it. The hydrochemical index of pollution leads to the number of methods that are often used to
assess the quality of water bodies in Ukraine, and are also used in the world [2, 4]. The water pollution
index is calculated on the basis of maximum permissible concentrations, the value of which depends on
the type of water use. The essence of the methodology is to calculate the water pollution index based on
hydrochemical parameters and assign it to the appropriate class and category of water quality according to
the degree of purity (pollution). It is calculated based on six or seven indicators that have the greatest val-
ue of the given concentrations, regardless of whether they increase the maximum permissible concentra-
tion or not. For surface waters, the number of indicators used to calculate the water pollution index must
be at least 5, and must include dissolved oxygen and BOD (biological oxygen consumption). The pollu-
tion index for surface water is calculated by (4) [1]:

1< C
n TK, @

where Ci is the actual concentration of the i-th indicator; 7/{K; is the maximum permissible concen-
tration of the i-th chemical component; n is number of components.

The obtained results of the calculation of the water pollution quality index showed that the water
quality of the studied surface water bodies, which are part of the Dnipro river basin, is moderately pollut-

[, =
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ed (water quality class I11), the values range from 1.081 to 1.548. The third class includes waters that are
under significant anthropogenic influence, the level of which is close to the limit of sustainability of eco-
systems.
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MOHITOPHHI BMICTY BAYKKHX METAJIIB
Y IITYYHO BUPOILLEHMX MEYEPUIISIX (Agaricus)

Peanizanis nepxaBHOI MOMITUKK Y cdepi 3J0pOBOro XapuyBaHHS HACEJNEHHS YKpaiHU Opi€eHTOBaHA
Ha 3a0€3MeUeHHs €KOJIOTIYHOI Oe3MeKH Ta SIKOCTI XapuoBUX MPOAYKTiB. OCTaHHIM 4acoM B KpaiHl CIOC-
TepIraroTbCcs HETaTHBHI TEHAEHIIT I0J0 3MiH 00CATY Ta CTPYKTYpPH pPalliOHY XapuyBaHHS JIOJUHU. Pi-
BEHb CIIO’KMBAHHS HE BIJIMOBIJIa€ BCTAHOBJICHUM paIlioOHATILHUM HOpMaMm [1]. ¥V 3B’s3Ky 3 1iuM 3pocrtae
pOJIb MPOAYKTIB 13 MPUPOJIHOI POCIMHHOI CUPOBHUHH, 30KpeMa KyJbTHMBOBAHUX ICTIBHUX Oa3uaiadbHHUX
rpu0iB. AJKe BITUYM3HSHE BUPOOHUITBO TprbiB npoTsrom 5-10 pokiB moxke Ha 40-50 % ckopoTuTH cro-
YKUBAHHS M’SICHOI Ta puOHOI POYKIIii [2].

['prOu SBIAIOTHCS YACTHHOIO NIPOAYKTIB XapuyBaHHS JIIOJCH, a TAKOXK IIHHAM PECYPCOM XapUoBOi,
(dapMalieBTUYHOI Ta IHIIMX Taly3eil HAPOJAHOTO Ta CUILCHKOTO rocrnoaapcTsa. ' pubu Ta came iX 3aroTiBis
Ma€ BeJIMYE3HE 3HAYeHHs JJIs MIANPUEMCTB XapuoBOi ramysi, caMe y 3abe3nedeHH1 JI0ei mpoayKTaMu
Xap4yyBaHHs BUCOKOI LIHHOCTI. 30KpeMa, rpuOH 1HKOJIM JIOTIOBHIOIOTH PALliOH JIt0JIeH, aje OyBatoTh 1 BU-
NaJIKu, KOJIM BOHU BUCTYNAIOTh FOJOBHUMH MPOAYKTaMU XapyyBaHHS, HaBITh HA OJTHOMY PIBHI 3 XJI1OOM,
M’sICOM Ta OBO4YaMH. HuH1 3aIlikaBIeHICTh JIIOJUHU Ha 111 MPOAYKTH Xap4yyBaHHS Iie OUTbIINE 3pOCTaE, aje
bepMepchKi Ta CHIIKOBO-KOONEPAaTHBHI PUHKOBI YMOBH Ta JIep)KaBHa po3/piOHA TOPTiBIs HE MOXYTh ii
OXOIHTH Yepe3 Te, 1110 JlaHa CUPOBUHA 3aTOTOBIIIOETHCS B HEAOCTAaTHHOMY 00’ eMi [3].

OpHOYaCHO MiABUIYIOTHCS BUMOTH 1 JI0 SIKOCTI €] MPOIYKIIii, 110 TICHO MOB’A3aHO 3 €KOJOTTYHUM
CTaHOM HaBKOJIMIITHHOTO CEPEIOBHINA, SKE Ha CHOTOMHINIHINA JEHb XapaKTePHU3YIOTHCS 3POCTAIOUUM PiB-
HEeM 3a0py/HEHHS Pi3HUMH TOKCUKAaHTaMHU BHACIIIOK aHTPOIIOTEHHOT isIIbHOCT1 HaceneHHs [4].

['pubu ABISAIOTHCS 3a KITBKICTIO OiJIKa MOAIOHI 3 TOMaTaMHu, ITMOYJel0, MOPKBOIO, KAaITyCTOIO Ta 1H-
MIUMHU OBoYaMH. TakoX, OKpiM BUCOKOTO BMICTy OiJIKa Yy IJIOAaxX MICTATHCS I[yKPOBi CIOIYKH, KUCIIOTH,
MEeKTHHOB1 PEYOBWHHU, aMIHOKUCIIOTH, BITaMiHU, MaKpO- Ta MIKPOEJIEMEHTH Ta 1HIINI KOPUCHI CIOJIYKH.
binku, ByrneBoau ta 84-92% Bonu — 1e ckiaa rpubiB. Ko y rpubax MiCTUTHCS BETUKA KUTBKICTh IyK-
pIB IIe MiJABUIIYE iX MOXHUBHICTh Ta CMAaKOBI1 SKOCTi. BiJIku, 110 MICTATHCS y Tpubax HE MOCTYHAIOThCS
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