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ENVIRONMENTAL ASSESSMENT OF WATER QUALITY IN VARIOUS LAKES
OF THE VOLYN REGION, WHICH IS INTENSIVELY USED IN RECREATION

B. O. ®ecwk, J1. B. Invin, 1. A. Mopo3, O. B. Invina. EKOJIOI'TYHA OLIIHKA AKOCTI BO/JH PI3HOTHIIHHX O3EP
BOJIHHCBKOI OBJIACTI, II[O IHTEHCHBHO BHKOPHCTOBYIOThCA B PEKPEAIIL. Osepa Bonuncvroi obracmi ma-
10Mb 8adNCIUBEe NPUPOOHE | 20CNO0APCHKE 3HAUEHHS. Y30epeicicsi 03ep IHMEHCUBHO BUKOPUCTOBYIOMb ) peKpeayitititi OisIbHOC,
wo npu3800Ums 00 3a6PYOHEHHS 6000UM MA NOSIPUIEHHS AKOCME 600u. Y pobomi 30IiiCHeHa eKon02iuHa OYiHKa AKOCmi 600U 03ep
Bonuncvroi obnacmi, axi HauOiibw iHMEHCUBHO BUKOPUCMOBYIOMbCS 6 pekpeayii. Bubip came yux o3ep 3yMosieHuil po3eumkom
peKkpeayitinol ingpacmpykmypu, WopiuHUM 3POCMAHHAM KiIbKOCMI PEeKpeanmis, 8eluKUMU PO3MIpaMu 03ep, 3HA4HOI0 peKpeayiil-
HOIO EMHICTIO | ROMEHYIANOM, POZMIWEHHAM BOOOUM V PIZHUX 03epHUX epynax. Exonoeciuna oyinka sskocmi 03eproi 600u 30ilicHIO8A-
2ACb 8ION0BIOHO 00 Memoouku oyiHKU SKOCMI NOBEPXHesUX 800 3a 8IONOBIOHUMU Kame2opiamu. AHai3 SKICHUX NOKA3HUKIE 03ep
Csimasv, Benuxe 32opancoke i Comun 3ac8iouug eucoxy axicme 600u. 3a nepiod 2015-2019 pp. na écix o3epax axkicmv 600U 8i0HO-
cunace 0o Il knacy «006piy, 3a cmynenem yucmomu «4ucmiy, 3a kamezopismu — 00 Il kamezopii «dysice d06piy, 3a cmynenem uuc-
momu «uucmiy. /s 03. Benuxe 32opancvke 3a yi poxu éenuyuna Ie smintosanace 6 inmepsani 1,81-2,44, ons ozepa Ceéimsnzo — 1,66—
2,07, ons ozepa Comun — 2,56-2,96. Ha eeruuuny exkonociuHo2o iHOeKcy skocmi 600u Haubitbuuil eniue mae iHoexc Iz (exonoeo-
canimapui noxasnuku). Bcmanosneno nepesuwjents epanuyno-00nyCmuMux KOHYeHmpayii 3a okpemumu komnonenmamu. He oue-
JIAYUCH HA YI nepesuyeris, 8 YLiomy, AKiCb 800U 00360JIA€ BUKOPUCMAHHSA 03ep 8 PI3HUX 2dly3sx cocnodapcmed. Komniexcha oyi-
HKa AKOCMI 03ePHUX 800 HEOOXIOHA O/ BUBHAYEHHS 20JI08HUX HANPAMIE 80000XOPOHHOT OIATbHOCHI, NOINULEHHS eKOJI02IUH020 Cma-
HY 03ep ma ixHix 6000360pie. Lle 003601UuMb OLNbLUL PAYIOHATILHO BUKOPUCIOBY8AMU 03€pPd, NEPUL 3a 8ce y peKpeayii, 3a6e3nequms
ehexmueHuLl MOHIMOPUHE 03ep 3 MemOK CBOEYACHO20 THHOPMYBAHHA 8IONOUUBATLHUKIE NPO AKICMb 800U MA N0 SA3AHUX 3 HEH
nomeHyitiHux Hebe3nek O ix 300po8 3.

Knrwuosi cnosa: o3epo, sikicmv 600U, 2paHUHO-00NYCIMUMA KOHYEHMpayis, 6JI0K08I IHOeKCU SKOCMI 800U, IHMEeZPanlbHUll eKo-
JOSTYHULL THOEKC AKOCTI 800U, eKOJIO2IYHA OYIHKA AKOCMI 800U, KIACU SIKOCMI 600U, Kame2opii skocmi 600U.

B. A. ®@ecwk, JI. B. Hnvun, H. A. Mopo3, O. B. Hnvuna. 3KOJIOTHYECKAA OLIEHKA KAYECTBA BO/Ibl PA3HO-
THITHBIX O3EP BOJIBIHCKOH OBJIACTH, KOTOPBIE HHTEHCHBHO HCIIOJIb3YIOTCA B PEKPEAIIHH. Osepa
Bonvinckou obracmu umerom 8axcrHoe npupooHoe u xossiicmeentoe 3naderue. [lobepescve 03ep UHMEHCUBHO UCNOIL3YIOM 8 PeKpe-
AYUOHHOU OesIMeNTbHOCMU, YO NPUBOOUM K 3A2PAIHEHUI0 6000€MO08 U YXYOUleHUI0 Kayecmsa 800bl. B pabome ocywecmenena sxo-
J02U4ecKas OYeHKa Kaiecmea 600vl 03ep Boavinckoil obracmu, komopsie Hauboiee UHMEHCUBHO UCNOb3YIOMCS 8 pekpeayuu. Boi-
60p umenHo smux o3ep 06YCI06IeH PA3GUMUEM PEKPEAYUOHHOU UHGPACMPYKMYPbL, eACe200HbIM POCMOM KOIUYeCmEd PEeKPeanmos,
6OMLUUMU PA3MEPAMU 03€p, 3HAYUMENbHOU PEeKPeayuOHHOU eMKOCMbIO U NOMEHYUATIOM, pa3MeujeHueM 6000eMO8 6 PA3IUYHbIX
03epHbIX epYNnax. DKOI02UHeCKas OYeHKA Kavyecmea 03epHOll 800bl OCYWecCmenanacy ¢ coomeemcmesuu ¢ Memoouxoi oyenku kave-
€mea NOBEPXHOCMHBIX 800 NO COOMBEMCMEYIOWUM Kame2opusim. Ananuz xauvecmeennvix noxasameneti ozep Ceumssv, bonvuioe
3eopanckoe u Comvin nokaszan 8vicoxoe kauecmeao 600ul. 3a nepuod 2015-2019 ee. kauecmso 600vl 6cex ozep omnocunoce k Il knac-
¢y «000pbiey, No CMeneHu YUCmomyl «yucmuley, no kamezopusam — k Il kamezopuu «oueHb xopouiuey, o CmeneHu YUCMomyl «4u-
cmuiey. [[na 03. borvwoe 3eopanckoe 3a smu 200wt éenuuuna I mensanace ¢ unmepsgane 1,81-2,44, ona ozepa Ceumsze — 1,66-2,07,
ona ozepa Comein — 2,56-2,96. Ha senuuumny sxonocuseckoeo unoekca kaiecmea 600bl Haubonvulee enusanue umeem urnoexc Iz (axo-
J1020-CAHUMAapHble NOKA3Amenu). YCmanoseneHo npegvluieHue npedeibHo-00nYCMUMbIX KOHYEHMPAyuti no OmoeIbHbIM KOMHOHEH-
mam. Hecmomps na smu npegviuienus, 8 yeiom, Kavecmeo 600bl NO3GOSEN UCNOIb308AHUE 03€D 8 PAZIUYHbIX OMPACISIX X035~
cmea. Komnuexchas oyenka kauecmea 03epHuIX 600 HE0OX00UMA OJist OnpedeieHusi OCHOBHbIX HANPAGIEHUL 60000XPAHHOU Oesimelb-
HOCMU, VIYYUEHUs IKOIOSUUECKO20 COCTOANUA 03ep U UX 8000c60pos. Dmo no3eonum 6onee payuoHaibHO UCHOIb308aMb 03€pd,
npeacoe 6cezo 6 pekpeayuu, obecnedum dQGexmueHsill MOHUMOPUHS 03ED C YENbi0 C80EBPEMEHHO20 UHPOPMUPOBAHUL OMObIXAIO-
WuUx 0 Kavecmee 800bl U CEA3AHHBIX C Hell NOMEHYUATbHbIX ONACHOCMEN 0151 UX 300P08bSL.

Knroueewie cnosa: osepo, kauecmso 600vl, npedenbHO-00NYCMUMAs KOHYeHmpayus, O104Hble UHOEKCbl Kauecmaea 600bl, UHMe-
2PANbHYLLL IKONOSUHECKULL UHOEKC Ka4ecmaea 600bl, IKONOSUUECKAs. OYEHKA Kauecmead 600bl, KIACChl KA4ecmsea 600bl, Kame2opuu Kave-
cmea 600bl.
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Introduction. There is a close link between the
health status of the population and the environmen-
tal factors that affect it. One such factor is surface
water bodies, used to meet economic, domestic and
other human needs. Human health largely depends
on the water status of the lakes used for recreational
activities. New types of contaminants, that have not
previously existed, emerge and are continuing to
emerge: radioactive, toxic, biological, etc. They can
cause significant damage to not only lake ecosys-
tems, but also to human health. Considering the
above, assessing the ecological status of lakes and
their protection against pollution is essential for the
conservation and promotion of recreants’ health.

The urgency of the lakes study is due to their
significant share in the spatial structure of land-
scapes, enhanced anthropogenic and natural trans-
formation of natural reservoirs of local and regional
levels, poor understanding of the laws of the func-
tioning of reservoirs and the need for gaining under-
standing to solve problems of scientific and eco-
nomic importance. Development of protection
measures and rehabilitation of the aquatic environ-
ment takes an important place in rational use of re-
sources, while taking into account economic activi-
ties in the catchment area and within the reservoirs.
The detailed study and forecast of variants of an-
thropogenic loads on lakes serves as a basis for the
development of water conservation measures. Mod-
ern understanding of the rationalization problem of
nature management and nature conservation, the
need to introduce intensive forms of resource use in
combination with resource-saving technology, all
lead to considerable attention to the assessment of
the quality status of lakes.

Purpose of the article. The purpose of the arti-
cle is ecological assessment of water quality in vari-
ous lakes of Volyn Region, which are most inten-
sively used in recreation.

Analysis of recent research and publications.
A considerable amount of work is devoted to the
problem of lake water quality assessment. It is car-
ried out in three directions, combining the following
indicators: factors related to the physical, geograph-
ical and hydrological characteristics of the reservoir
as a whole object [10, 15, 21, 25-26]; controlled
indicators of the composition and properties of the
aquatic environment, which provide an assessment
of water quality and its compliance with current
standards [1-3, 6-7, 11-14, 19-20, 2324, 29-30];
set of criteria that determine the specifics of struc-
tural and functional organization and dynamics of
the limnosystem [8-9, 22]. The suitability of reser-
voirs for certain types of recreational use for a cer-
tain set of indicators (radiological, hydrochemical,
climatic, sanitary and hygienic, etc.) is considered in
the works [5, 27, 31-33]. Methodological aspects of

surface water quality assessment are proposed in [4,
14, 16-18, 28]. However, the issue of lake water
quality assessment requires detailed research and is
an important prerequisite for assessing the recrea-
tional potential of water bodies.

Materials and methods. The materials of ex-
peditionary studies on the assessment of the natural
and economic status of lakes, as well as the results
of the chemical analysis of water by the Laboratory
for Monitoring of Waters and Soils of the Regional
Office of Water Resources in Volyn Region and the
Complex Laboratory for Observation of the Envi-
ronmental Pollution Center hydrometeorology
(CGM) were used during the research. Research
methods are expeditionary (for lake status assess-
ment), methods of mathematical statistics (to statis-
tically process the results of monitoring) and envi-
ronmental assessment of water quality. Ecological
assessment of lake water quality was carried out in
accordance with the Methodology of surface water
quality assessment in the respective categories. The
system of ecological classifications forms the basis
for the assessment of lake waters based on three
blocks of indicators: salt composition of water;
trophic-saprobiological (ecological-sanitary) indica-
tors of water; specific water substances of toxic ef-
fect [18].

The block of indicators of water salt composi-
tion (block index /;) includes specialized classifica-
tions of water quality according to the following
criteria: mineralization, ionic composition (hydro-
chemical type of water), contamination with com-
ponents of salt composition of water (chlorides, sul-
fates, mineralization) [18].

Tropho-saprobiological ~ (ecological-sanitary)
block (block index I») includes the following groups
of indicators: hydrophysical, hydrochemical (sus-
pended substances, pH, ammonium nitrogen, nitrite
nitrogen, nitrate nitrogen, phosphates, dissolved ox-
ygen, biochemical consumption of oxegen) hydro-
biological, bacteriological, etc.

The block of specific substances of toxic action
(block index /3) includes specialized classifications
of water quality according to the content of specific
substances of water (copper, iron, manganese, nick-
el, chromium) and toxicity level [18].

In general, the environmental assessment lies in
determining the block water quality indexes for each
of the three blocks (/;, I, I5). An integrated envi-
ronmental index of /z (average of the sum of /; + I»
+ I3) was calculated for a comprehensive assessment
of water quality [18].

Results. The lakes and their coast lines are the
main objects of recreational activity in Volyn Re-
gion. Resort and recreational development of reser-
voirs is a special type of water use. Although the
amount of water used in this industry for drinking
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and medical purposes in sanatoriums, holiday
homes, boarding houses, camp sites is relatively
small, the development of a spa and recreational
facilities requires significant additional volumes of
fresh water to maintain the depth of water in the
bathing area, certain sanitary facilities and tempera-
ture regimes of reservoirs. The limiting factors are
the sanitary and hygienic indicators of water. First
of all, high quality of water should be provided for
the organization of contact types of recreation (bath-
ing, scuba diving, water skiing, etc.).

In our opinion, there are three most recreation-
ally developed lakes of Volyn Region: Svitiaz,
Somyn and Velyke Zgoranske (Fig. 1). The choice
of these lakes may be explained by the following
factors: development of recreational infrastructure
and a significant annual increase in the number of
recreation; large sizes of lakes; significant recrea-
tional capacity and potential; placement of reser-

flly1bMO.

Svitiaz Lake
Relaxed site for
swimming & boating

Buzhnya Bay
ok Eyxid

Lake Svitiaz refers to the lake type of moderate lati-
tudes with pronounced direct stratification in the
summer, reverse — in winter and homothermia in
spring and late autumn. Maximum surface water
temperature occurs in July-August and reaches

Scale: 1:43290

voirs in different lake groups (Lake Svitiaz — Shatsk
lakes, Lake Velyke Zgoranske — Zgoransk group of
lakes, Lake Somyn — Turiysk group of lakes).

Lake Svitiaz (51.4966478 N, 23.8461256 E) —
the deepest lake and one of the largest lakes in
Ukraine; it is part of the Shatsk National Nature
Park. It is inferior in area to only a few Danube
lakes. The lake area is 2750.2 ha, maximum length
is 9283 m, width is 4822 m. The coastline is undi-
vided. The bottom of the lake can be divided into
two hollows — west and east, which are separated by
rising above the water surface — the island. There
are the largest cavities and the greatest depth of the
lake (58.4 m) in the western part of the lake. In the
eastern part, the entire bottom area, starting from the
southern shores, is a gentle slope to the center of the
lake with a marked decrease in depths to the east
and west.

According to the nature of the thermal regime,

Somyne Lake
»3epo ComuHe

b. Scale: 1:13642

Fig. 1. Lake shots from space
(based on map service
Google Maps):

a. Lake Velyke Zgoranske
b. Lake Somyn
c. Lake Svitiaz

24.5 °C, in the central part of the lake the tempera-
ture is slightly lower (19-20 °).

The lake water level is characterized by spring
and autumn rise. In the spring, the rise of the level is
associated with the melting of snow, at the end of
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May the level reaches its maximum, afterwards —
the level decreases and its fall lasts until October.
Starting in October, there is a rise, which is influ-
enced by autumn rainy floods. This rise peaks early
in the winter, and then gradually decreases to a pre-
emptive minimum. The height of the rise on average
is 0.3—1.0 m. The decline of its levels occurs gradu-
ally, as high levels are maintained by the June-July
rains. The reservoir is fed by atmospheric precipita-
tion and groundwater. In addition to atmospheric
precipitation, the lake's waters are accompanied by
groundwater, with a water-resistant chalky surface
layer, as well as the waters of the Cretaceous and
underlying horizons below, which contributes to the
considerable depth of the lake.

In the summer of 2019, the water level of Lake
Svitiaz has been anomalously decreased by 0.38 m
(the water receded from the shores by 60—90 m).
This has raised national concern about the status of
the lake ecosystem of this unique site. In our opin-
ion, this is due to the abnormally low rainfall and
hot summers, as well as the intensification of the use
of groundwater in the catchment area as a result of
the massive construction of wells at a depth of 30—
50 m (Fig. 2).

The content of water-soluble oxygen in the
summer is up to 13.2 mg/dm?>. Oxygen deficiency is
not observed in the bottom layers. The amount of
organic matter and biogenic elements is negligible
in the lake water. Oxidation ranges from 7.8 to

Fig. 2. Abnormal decrease in water level of lake Svitiaz (Summer 2019)

12 mg O,/dm? in different areas in July-August.

Lake Somyn (51.1964602 N, 24.3234086 E) is
located in the east of village Somyn of Turiysk dis-
trict. Water body is of karst origin. The lake area is
123.8 ha and the catchment area is 39.5 km?2. The
maximum depth is 56.9 m, the average depth is
12.77 m. The maximum length is 1.28 km. The
maximum width is 1 km. The volume of the lake is
13100000 m3. Its water is very clean, transparent
and its quality may compete with the water of Lake
Svityaz.

There are numerous recreation areas of various
degrees of equipment on the southern shore. The
lake has been very heavily used in recreational ac-
tivities lately. The number of recreational facilities
and vacationers is increasing every year. This is fa-
cilitated by a shorter distance from Lutsk than for
Lake Svityaz and such factors as good transport ac-
cessibility, clean water and attractiveness of the res-
ervoir.

Lake Velyke Zgoranske (51.3727783 N,
23.9797211 E) — the largest lake based on the area
of all Zgoransk lakes and it is located in the north of
village Zgoriyany Luboml district. Length is 1.5 km,
average width — 1 km, area — 148.5 ha, average
depth — 10 m, maximum — 20 m, basin is of oval
shape, height of the water cut in the lake — 168 m.
The shores are located on lowland, are sandy and

sometimes swampy. It is fed by groundwater and
precipitation. The lake bottom is sandy, covered
with a layer of sapropel (reserves are 1511.2 tons).
The shores are swampy, sometimes overgrown with
mixed forest (mainly north and west shores). There
are numerous recreational areas of various levels of
equipment on the southern shore.

When assessing the ecological status of lakes,
comprehensive indicator is usually sought that takes
combined effect of a variety of factors into account.
Developing such an indicator causes many compli-
cations even for an individual reservoir. However,
the use of a comprehensive indicator of its environ-
mental status is very important and requires careful
study in order to determine the efficiency of region-
al lake resources usage. On the basis of comparison,
the categories and classes of water quality were de-
termined according to separate indicators that were
taken for a single assessment. The results are pre-
sented as a single environmental assessment, which
is based on the final conclusions of the three blocks.

An indispensable condition for performing eco-
logical assessment of surface water quality utilizing
both ways is strict adherence to generally accepted
methods of the composition analysis and the proper-
ties of water in selected samples by many indicators or
techniques developed by authoritative experts in their
fields of expertise and their long-term testing [18].
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Environmental assessment of water quality of
Lake Velyke Zgoranske for the years of 2015-2019,
which was carried out as a result of observations of

the state and chemical analysis of the water compo-
sition and conducted by the Laboratory for Monitor-
ing Waters and Soils of the Regional Office of Water

Table 1
Classes and categories of surface water quality by ecological classification [18]
Water
Quality I II I v A%
Classes
Water
Quality 1 2 3 4 5 6 7
Categories
Name of Excellent Good Satisfactory Bad Very Bad
water
quality
classes
gggecsa;i- Excellent gg?& Good Eigsgh Mediocre Bad Very Bad
cording to
their natu-
ral state
Name of Very Clean Clean Polluted Dirty Very Dirty
classes
and cate-
gories of
water
quality .
accprding Very Clean Clean E(Ijlloelj;lh }Skl)ll%l}ll:}g}(li M;(j?;iézly Dirty Very Dirty
to its de-
gree of
cleanliness
(pollution)
Tropho- Oligotrophic Mesotrophic Eutrophic trPo(;)ll};ic }‘[Ir};%iri(;
lytic Oligotrophic- Meso- Meso- . . Poly- Hypero-
oligo?nesofrophic trophic | eutrophic Eutrophic | Euplytrophic trop}}llic tr}(I)II))hic
Oligosaprobic [-mesosaprobic a-mesosaprobic Polysaprobic
Sapro- . o - o'
bilit 3-oligo- L f"-meso- | p’-meso- o-meso- i Poly-
Y saprobic oligo saprobic | saprobic saprobic meso saprobic
saprobic saprobic

Resources in Volyn Region for the years of 2015-19
according to the materials of the Water and Soil
Monitoring Laboratory of the Regional Water Re-
sources Office in Volyn Region and the Integrated
Laboratory for Observation of Natural Pollution of
Volyn CGM, Lake Somyn for the years of 2015-18
according to the materials of the Water and Soil
Monitoring Laboratory of the Regional Water Re-
sources Office in Volyn Region. The assessment was
carried out according to the full program with an
indicative purpose — to assess the current natural and
economic status of the lake, based on ecological
assessment of the lake water quality, to identify the
main problems and to suggest ways of their so-
lution.

According to the results of the analysis of the
chemical composition of water in Lake Velyke
Zgoranske in 2019, the concentration of ammonium
saline was exceeded above the limited concentration
of substance by 60%, and the total iron content was
doubled (Fig. 3). The same exceedances occurred
for ammonium saline in 2018 (by 68%), in 2017 (by
56%), in 2016 (by 2.4 times), in 2015 (4%). In
2018, total iron amount — was exceeded by twice, in
2017 — 2.3 times, in 2016 — 1.9 times; chemical ox-
ygen consumption in 2018 — 2.85 times; manganese
in 2018 — 1.5 times, in 2017 — 10 times, in 2016 — 4
times, in 2015 — 12 times, copper in 2015 — twice.

Limited concentration of substance was ex-
ceeded by iron content (by 20%), copper (by 2.9
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times), chromium (VI) (by 80%) in the waters of
Lake Svitiaz in July 12, 2019. On the other hand,
excess was not identified in the content of organic
substances as well as nitrogen (ammonium, nitrite

3

and nitrate). Therefore, despite the problem of the
Svitiaz shallowing, the content of pollutants in the
lake water was exceeded by only a few indicators
during the summer of 2019.

18 -
16

14

0.8

0.6

04

Ca2+

(
S0O42-
PO43-

NO2-
NO3-

NH4+

Fe2+,Fe3+

Chemical oxygen demand

Smell

Na+
K+
Mg2+
Cro+
Cr3+
Ni2+
Mn2+
Cu2+

Dry residue

Biological oxygen demand

Fig. 3. Multiplicity of exceedance of the maximum permissible concentrations of pollutants in the water of
the Lake Velyke Zgoranske (August 1, 2019) (summarized from materials from the Water and
Soil Monitoring Laboratory of the Regional Water Resources Office in Volyn Region)

Results of ecological assessment of lake water
quality of Velyke Zgoranske are provided in table 2.
The water of the lake belongs to water quality class
— ,,good”, in terms of purity — ,,pure”. In terms of
quality category — ,,very good”, ,,clean” for the peri-
od of observations (2015-2019) by the magnitude of
the ecological index. However, there were some dif-
ferences in the subcategories in some years: for ex-
ample, lake water quality had a tendency of ap-
proaching the ,,excellent”, ,,very clean” categories in

2019, 2017, 2016, and referred to categories ,,good”,
»clean enough” in 2015 and 2018. Fig. 4 shows that
these years are characterized by the highest values
of the Ecological Water Quality Index (7).
Therefore, the most significant value of the
ecological water quality index (/g) in Lake Velyke
Zgoranske is affected by the indexes of /; (trophic-
saprobiological or ecological-sanitary indicators).
They vary in the interval from 2.6 to 4. The block
index, which takes into account the specific indica-

Table 2
Lake water quality assessment. Velyke Zgoranske (2015-2019 yrs.)
Evaluation
Sampling | Value

Year date )i State by | Degree of | Condition by The degree

£ Category | Class . of purity by

Class class purity category
category

2019 01.08 1,81 2 2 Good Clean Very good Clean
2018 30.05 2,44 2 2 Good Clean Very good Clean
2017 | 09.08 2,1 2 2 Good Clean Very good Clean
2016 15.08 2,06 2 2 Good Clean Very good Clean
2015 17.08 2,34 2 2 Good Clean Very good Clean
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Fig. 4. Dynamics of ecological index of water quality (/) and its components in the Lake Velyke Zgoranske

tors of toxic and radiation action (/3), does not
change by year and corresponds to 1. In some years,
there was deterioration of the block index of salt
composition (/;). Thus lake waters were assigned to
the second category of quality, in particular, in 2018
by chloride and sulphate content and in 2017 — by
sulphate content (Table 2).

For the period of our research (2015-2019),
Svitiaz belongs to the class of water quality —
,»good”, in terms of purity — ,,pure” by the magni-
tude of the ecological water index of lake. In terms
of quality category — ,,very good”, ,.clean”. But in
the sub-categories, there were some differences in
some years. For example, for all years except 2017,
the waters are in transition from ,excellent, very
clean” to ,,very good, clean”. In 2017, sub-category
of water quality was rated as ,,very good, clean”.
Results of ecological assessment of water quality of
Lake Svitiaz are shown in table 3.

A similar trend is observed in the structure of
the ecological water quality index, as for the Lake
Velyke Zgoranske. The most significant value of the
ecological water quality index (/¢) in Lake Svitiaz is
influenced by the indexes I, (trophic-saprobiological
or ecological-sanitary indices). They vary in differ-
ent years in the range from 1.625 to 2.875, which is

much lower than for Lake Velyke Zgoranske. The
block index, which takes into account the specific
indicators of toxic and radiation action (/3), changes
much less over the years — from 1.6 to 2.2. The dete-
rioration of the block index of salt composition (/;)
was also observed in some years (Fig. 5). Thus, lake
waters were classified as second quality category in
2018 by chloride content (20.8 mg/dm?).

Results of ecological assessment of water
quality of Lake Somyn are given in table 4. Based
on the table, it can be seen that in all the years the
water quality of the lake is evaluated by the class
"good", the degree of purity by the class - "pure".
The Ecological Water Quality Index ranged from
2.56 to 2.96. In the category of quality —,,good”, the
purity category — ,.fairly pure”. There were some
differences in the subcategories in some years: for
example, in 2017, 2016, lake waters were rated as
transient in quality from ,,very good”, ,clean” to
,»good”, . fairly pure”. And in 2015 and 2018 — the
categories of ,,good”, ,.fairly clean” gravitate to the
category of ,,very good”, ,,clean”. Based on Figure
6, it can be seen that these years are characterized by
the highest values of the Ecological Water Quality
Index (7g).

There is no longer a rigid dependence of the

Table 3
Water quality assessment of Lake Svitiaz (2015-2019 yrs)
Evaluation
Year Sagpling Value State Degree of Condition The dggree of
ate Ie Categoty | Class class purity | by Category purity by
Class category
2019 12.07 1,54 2 2 Good Clean Very good Clean
2018 30.05 1,79 2 2 Good Clean Very good Clean
2017 | 09.08 2,07 2 2 Good Clean Very good Clean
2016 15.08 1,99 2 2 Good Clean Very good Clean
2015 10.06 1,66 2 2 Good Clean Very good Clean
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Fig. 5. Dynamics of ecological index of water quality (/) and its components in Lake Svitiaz
Table 4
Water quality assessment of Lake Somyn (2015-2019 yrs)
Evaluation
Year Sampling | Value State of | Degree of | Condition The d.egr cc of
Date Iz Category | Class Class | class puri by Catego purity by
purity | by gory category
2018 26.06 2,83 2 3 Good Clean Good Clean enough
2017 09.08 2,56 2 3 Good Clean Good Clean enough
2016 24.05 2,71 2 3 Good Clean Good Clean enough
2015 26.05 2,96 2 3 Good Clean Good Clean enough
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Fig. 6. Dynamics of ecological index of water quality (/£) and its components in Lake Somyn

environmental index of water quality /r on I,
(trophic-saprobiological or ecological-sanitary indi-
cators) for Lake Velyke Zgoranske, Lake Svitiaz,
and Lake Somyn. However, I, is still quite influen-
tial. The numerical values of this index vary from 3
to 3.87 in different years. The block index, which
takes into account the specific indicators of toxic
and radiation action (/3), varies annually in the range
of 2.2-2.8. I is the least affected by the block index

of salt composition. In some years, its deterioration
is also noted. Thus, lake waters were classified as
second quality category in 2017 by chloride content
(34.7 mg/dm®).

An important component of our study is the
comparison of the results of environmental assess-
ment of water quality of various lakes, which are
intensively used in recreation (Table 5, Fig. 7). In
2018, water quality was classified as ,,good” and
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Table 5
Comparison of results of ecological assessment of water quality of the studied lakes (2018)
Value Evaluation |
Year Sampling State | Degree of | Condition The degree of
date I Category Class of class by purity by
Class purity Category category
Lake Velyke Zgoranske
2018 | 3005 | 244 | 2 2 Good | Clean Very Clean
Good
Lake Svitiaz
2018 | 3005 | 1,79 | 2 2 Good | Clean Very Clean
Good
Lake Somyn
Very
2018 25.06 2,49 2 2 Good Clean Clean
Good
45
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Fig. 7. Water quality indices of the studied lakes (2018)

referred to class I, cleanliness degree as ,,clean”, by
category — category II that are ,very good” and
,clean” according cleanliness level.

The Environmental Water Quality Index (/)
was the lowest for the Lake Svitiaz (1.79). Indexes
were slightly higher — 2.44 and 2.49 for lakes
Velyke Zgoranske and Somyn, respectively. The
results of the analysis show that Lake Svitiaz is one
of the purest recreational natural reservoirs of Volyn.
In the context of sub-categories Iz of lake Svitiaz
belongs to the category ,,very good”, ,.clean” with
inclination to the categories ,.excellent”, ,very
clean” according to water quality while the index is
similar for the other studied lakes and their water

quality corresponds to ,,very good”, ,.clean” with a
tendency to approach the category of ,,good”, ,fairly
clean”.

According to the indicators of partial indexes,
fluctuations in environmental assessment occurred.
The most significant value of the ecological index of
water quality (/g) in the lakes is affected by the in-
dexes [ (trophic-saprobiological or ecological-
sanitary indicators). The value of this block index
did not go beyond the boundaries of the category II
for Lake Svitiaz (I = 2.25) and refers to ,,very
good”, ,.clean” water, while this characteristic refers
to quality class III for the Lake Velyke Zgoranske
(3.63) and Lake Somyn (3.88) and refers to ,,satis-
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factory”, ,,contaminated” and category IV — ,,good
enough”, ,,slightly contaminated”.

According to the criterion of salt composition,
the environmental assessment has several other fea-
tures: the smallest index /; that is found in Lake
Somyn (1), in Svitiaz (1.33), and in Lake Velyke
Zgoranske where the index value was maximum —
1.77. The content of toxic substances (/3) for the
lake Velyke Zgoranske is similar to Lake Svitiaz.
The value of this index for the waters of these lakes
are compared: 2 and 1.8, and this is the second cate-
gory — ,,very good”, ,.clean” water. Instead, the val-
ue of /3 is 2.6 in the waters of the Somyn Lake,
which indicates that it belongs to the third category
—,,good”, ,.fairly clean” water.

It is noteworthy that a comparative environ-
mental assessment of the water quality of the stud-

ied lakes in 2019 has been constantly mentioned in
the media about catastrophic shallowing of Lake
Svitiaz. The question is: how did lake water level
lowering affect water quality? It should be noted
that the lakes Somyn and the Velyke Zgoranske did
not suffer a significant decrease in water level in hot
and dry summer of 2019, however, this is a very
significant problem for Lake Svitiaz. This necessi-
tated a comparative assessment of the water quality
of the studied reservoirs for 2019 (Table 6).

According to the results of the study, the water
quality in 2019 of Svitiaz and Velyke Zgoranske
lakes belongs to the second class — ,,good”, by the
degree of purity — ,,pure”, by categories — to the II
category ,,very good”, by the degree of purity ,,pure”
(Table 6, Fig. 8).

Table 6
Comparison of the results of the ecological assessment of water quality
in the Lake Velyke Zgoranske and Lake Svitiaz (2019)
Evaluation
Year Sampling | Value State | Degree qf Condition The d_egree
date Ig Category | Class of class puri- by Cateso of purity by
Class ty Y gory category
Lake Velyke Zgoranske
2019 | 01.08 | 1,81 | 2 | 2 | Good | Clean | VeryGood | Clean
Lake Svitiaz
2019 1207 | 1,54 | 2 | 2 | Good | Clean | VeryGood | Clean
3
2,625
2.5
2 | 18— 1.81
1,625 1.54
1.5
1 1
1
0.5
0
Il 12 I3 IE

OLake Velvke Zzoranske

OLake Svitiaz

Fig. 8. Comparison of results of ecological assessment of water quality
in the lakes of Velyke Zgoranske and Svitiaz (2019)

The Environmental Water Quality Index (/)
was lower for the Lake Svitiaz (1.54). This index
has been slightly higher for Lake Velyke Zgoranske
— 1.81, despite the considerable shallowing of the
lake. In the sub-categories of /5 for Lake Svitiaz, the
water quality is defined as transitional from the cat-

egory ,.excellent”, ,very pure” to ,very good”,
»pure” while at that time for the Lake Velyke
Zgoranske sub-category is defined as ,,very good”,
»clean” with an approximation to the category ,,ex-
cellent”, ,,very clean”.

According to the values of partial indexes, chan-
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ges in the ecological status of water occurred. Ac-
cording to the criterion of salt composition, lake
water has the same high score (1.0), which corre-
sponds to the first class. Index I, (trophic-
saprobiological or ecological-sanitary indicators) is
significantly higher for Lakes Velyke Zgoranske
(2.6). This testifies belonging to the third category —
the waters are transient in quality from ,,very good”,
»pure” to ,,good”, ,,quite pure”. The value of this
block index is estimated as water for Svitiaz (/=
1.625), which transitions in quality from ,.excel-
lent”, ,,very pure” to ,,very good”, ,,pure”. Accord-
ing to the criterion of the content of substances of
toxic effect (/3), the water of Lake Velyke Zgoranske
(1.8) is of better quality than in the Lake Svitiaz
(2.0). Both reservoirs are categorized as ,very
good”, ,,clean” waters.

Conclusions. The ecological assessment of the
water quality of the lakes showed that for the period
2015-2019, the water quality was classified as
,»good” class II, by degree of purity ,,clean”, by cat-
egories — refers to category II ,,very good”, by de-
gree of purity ,clean” for all lakes. During these
years, [g varied in the range of 1.81-2.44 for the
Lake Velyke Zgoranske, in the range of 1.66-2.07
for the lake Svitiaz, and in the range of 2.56-2.96
for the Lake Somyn.

The water quality of the studied lakes is very
high even given the impact of global climate change
and the shallowing of some of the lakes. This allows
the use of lakes for a variety of economic needs.
Among these, of course, the most preferred type is
recreational use. At the same time, the development

of recreation, and especially the natural one, can
worsen the ecological status of the lake. Therefore,
recreational use should be made subject to proper
hydro-environmental monitoring. In addition, a set
of conservation measures should be implemented to
protect the investigated lake ecosystems from sew-
age, field and farm runoff, shoreline contamination,
recreational digression, and the negative impact of
drainage land reclamation.

The economic use of lakes is differentiated and
depends on several determining factors: their loca-
tion and accessibility, availability of necessary re-
serves and quality of coastal resources of reservoirs
and coasts (water, fishery, mineral, recreational),
development of coasts and catchments (availability
near settlements).

An important area of optimization of lakes is
their reclamation — restoration of lakes and devel-
opment of scientifically grounded limnosystem
management measures.

It should also be taken into account, that in ad-
dition to the general remediation paths, for each
case, the development of specific measures is need-
ed, that take into account local features of a small
catchment area, genetic degree of its stability, capac-
ity and composition of sediments, sources of eu-
trophication or pollution.

Promising areas for further research are the def-
inition of criteria that will allow us to evaluate the
quality of lake waters, taking into account optimiza-
tion measures as well as a predictive assessment of
changes in water levels due to changes in lake water
due to climate change already occurring today.

References

. Tonuax I. B. Pesynomamu exon02iunoi oyinKu ma eKoio2iyHo20 HOPMYBAHHS NOGEPXHesUx 600 Bonuncvroi obnacmi
/L. B. I'onuax // I'ioponoeis, eiopoximis i siopoexonoeis. —2006. — T. 11. — C. 370-374.

. Mpabkosa B. I'. Oyinka cmany ozep Lllayvkoeo nayionamwnozo npupoonozo napky / B. I. [lpabkosa, B. K. Kysueyos, I. C.
Tpugponosa // Llayekuii Hayionanehuti npupoonuil napk. Haykoei docnioscenns 1983—1993 pp. — Csimasze, 1994. — C.
52-79.

. €smyuwenxo M. FO. Komniexcna oyinka exono2o-moxcuxonoeiynoi cumyayii eodoum layvkux ozep / M. FO. €e-
mywenko, C. B. /[yonux, FO. A. I'nebosa // Hayxosuii gichuk JIb8i6cbko2o HAYioHAIbHO20 YHIGepCUmemy 6enmepuna-
proi meduyunu ma 6iomexnonoziti im. C. 3. Icuyvkozo. —2011. — T. 13, Ne 2 (2). — C. 227-233.

. 3akpescokuil B. 1. Ananiz nioxodie wo0o cmeopenna 6asu 2e00aHux 2e0iHGOPMayitiHux cucmem MOHIMOPUHZEY KO-
cmi nogepxnesux 600 / B. I. 3axkpescokuii, JI. B. [Tniuko // Haykoemni mexnonozii. — 2018. —Ne [ (37). — C. 114-124.
. MBmaiinosa A. B. Kpumepuu pecuonanvhoii oyenku Kavecmea o3epnuix pecypcos / A. B. Hsmaiinosa // Obwecmao.
Cpeoa. Paszsumue. — 2015. —Ne 4. — C. 175-181.

. Invin JI. B. I'iopoximiynuil pexcum [llayvrux o3ep ma tioeo 3minu nanpuxinyi XX ma na novamxy XXI cm. (oennod) /
FO. M. Cummnux, I1. I llleeuenxo, H. M. Ocaoua, H. B. Xomix, H. B. Csiukosa // Hayxosuii sichux Boiuncbkoeo Ha-
yionanvho2o ynisepcumemy imeni Jleci Yrpainxu. I'eoepaghiuni nayxu. — 2010. —Ne 17. — C. 91-97.

. Lnein JI. B. I'iopoximiuni 0ocnioocenns ozeprux exocucmem Lllaybkoeo HayioHanbHO20 NPUPOOHO20 NAPKY: 03€pPO
Yopne Benuxe (1977-2009 pp.) / JI. B. Inwin, FO. M. Cumnux, I1. I. llleguenxo, H. M. Ocaoua, H. B. Xowmix // Hay-
Koeull gichux Bonuncvkozo nayionanvhozo yuigepcumemy imeni Jleci Yxpainku. 'eoepagiuni nayxku. — 2010. — Ne
15. - C. 4-14.

. Invin JI. B. Jlimwoxomnnexcu Ykpaincovrozo Ionicca: Monoepagis: ¥V 2-x m. T. 1.: [Ipupoonuuo-eeoepaghiuni ocno-
68U 00CNi0dNHCEHH ma pe2ionanvHi 3akonomipuocmi / J1. B. Invin. — Jlyyvk: PBB «Beowca» Bonun. nay. yn-my im. Jleci
Yxpainku, 2008. — 316 c.

. Invin JI. B. Jlimnoxomnaexcu Yrpaincokoeo Iloniccs: Monoepaghin: ¥ 2 m. T. 2 : Pecionanvui ocobausocmi ma on-
mumizayis / JI. B. Invin. — Jhyyok: PBB «Bexca» Bonun. nay. yn-my im. Jleci Yrpainxu, 2008. — 400 c.

- 246 -



BicHuk Xapkiecbk020 HauioHanbHOo20 yHieepcumemy imeHi B.H. KapasiHa

10. Invin JI. B. O3epa Bonuni: nimnonoeo-eeoepaghiuna xapaxmepucmura / JI. B. Invin, A. O. Monvuax. — Jlyyvk: Hao-
cmup3, 2000. — 140 c.

11. Ingpopmayin wooo sixicnoeo cmany nogepxnesux 600 Ykpainu. Jlani 0epoicagnoco MOHIMOPUHEY NOBEPXHEGUX 00
2016-2018 [Exexmponnuii pecypc]. — Peacum docmyny: https://data.gov.ua/dataset/ee2bc3b0-42d4-4f19-
8d96913cd9d1f02a/ resource/clab3675-34ad-48f1-ael14-2b81cd4cd66f

12. Kamunckuu B. C. Cocmas u kauecmgo nogepxnocmuuix 600. Ilonamue «xkauvecmeoy 600wt / B. C. Kamunckuil // Oc-
HOBbL NPOSHO3UPOBAHUSL KAYECMBA NOBePXHOCMHbIX 600. — M.: Hayka, 1982. — C. 6-22.

13. Komnaekchuvle oyenku xawecmea nogepxnocmuuix 600 / peo. A. M. Hukanoposa — JI.: T'uopomemeouzoam, 1984. —
139 c.

14. Koganos B. I. Hopmamugno-memoouune 3abe3neuents 6UHa4en s SKOCmi 600U npu OYiHyi 6Nau8y Ha HABKOJUUHE
cepedosuwe / B. 1. Kogpanos, M. C. Ozusinux // Exonocis 0oskinis ma besnexa scummeoisiornocmi. — 2008. — Ne 4.
- C. 15-23.

15.J/Iveo6uu M. B. 3azanrvna xapaxmepucmuxa Lllayvkoco nayionaneno2o npupoonoeo napky / M. B. Jlbeosuu, A. A.
Topyn // layskuii nayionaneruil npupoonutl napx . Haykoei docnioocenns 1983—1993 pp. — Ceimsaze, 1994. — C.
4-20.

16. Apcan O. M. Memoou ziopoexono2iunux docuioxcens nosepxmesux 600 | O. M. Apcan, O. A. [lasuoos, T. A. [{auen-
xo. — K.: JIO'OC, 2006. — 408 c.

17. Memoouka ecmano8ieHHA Ma GUKOPUCIAHHS eKOIOIYHUX HOPMAMUGIE AKOCMI NOBEPXHEBUX 800 CYuli ma ecmyapi-
ie Yxpainu / B. J[. Pomanenxo, B. M. JKynuncoxui, O. I1. Oxciox. — K., 2001. — 48 c.

18. Memoouka exonoziunoi oyinku saKocmi nogepxuegux 600 3a 8ionosionumu kamezopiamu / B. JI. Pomanenko, B. M.
Kykinewvkuii, O. I1. Okcitok, A. B. Ayuk. — K.: Cumeon-T, 1998. — 28 c.

19. Mopo3sosa A. O. I'iopoximiunuii cman ma oyinka skocmi 600u 6odotim Lllaybkozo HayionanrbHo2o npupooHo2o nap-
ky /' A. O. Mopo3sosa // Hayrkosuii éichuk Bonuncekozo nayionanvrhoeo yuigepcumemy imeni Jleci Yrpainku. I'eoe-
pagiuni nayku. —2009. —MNe 1. — C. 47-51.

20. Mopososa A. A. OcnogHble meHOeHyuu UMeHeHUst Kayecmaa 600bl 03epHuix sxocucmem Lllayxkozo nayuonanrvrnoeo
npupoornozo napxa / A. A. Moposoea // I'uopobuonozuueckuii scypran. — 2006. —Ne 4. — C. 111-118.

21. O3epo Ceimasvb: cyuachuil npupooHno-2ocnooapcwkuil cman ma npobaemu | 3a peo. A. O. Moavuaka. — Jlyyvk: PPB
JIITY, 2008. — 336 c.

22. [Tupooicnux U. U. Pexpeayuonno-osepuvie 1anoumapmol u mMemoooaocuseckue nooxoou k ux bonumupoexe / U. U.
Tupooichux, B. I1. Bnacos, C. JI. @edoposa // Pazeumue uoeti B. A. [lemenmvesa 6 coepemennvlx 2eomopghonocute-
CKUx u Janowagmuvlx ucciredosanusx: Mamepuanvt Pecnybnuxanckoil nayuno-memoouyeckoi KoHgpepenyuu. —
Munck: By, 1998. — C. 109-115.

23. Cumnux FO. M. Tiopoximiuni docniosicenns oseprux exocucmem Lllayvkoeo HayioHanbHO20 NPUPOOHO2O NADKY:
o3epo Jlroyumep (1977-2009 pp.) / FO. M. Cumnux, JI. B. Invin, I1. I'. lleguenxo, H. M. Ocaodua, H. B. Xomix // Ha-
yKo8ull 8icHuk Bonuncekoeo nayionanvhoeo ynieepcumemy imeni Jleci Yxpaiuku. 'eoepaghiuni nayxu. — 2010. — Ne
17. - C. 99-109.

24. Cumnux FO. M. Tiopoximiune eusuenns oseprux exocucmem ILllayvrkozco nayionanvnozo npupoonozo napky: 1948—
2010 pp. Ozna0 / IT. T, Ileguenxo, A. O. Mopososa, JI. B. Invin, H. B. [pu6, H. B. Xomix // Cman i Giopisnomanimms
exocucmemu [llaybko2o HayionanbHo20 npupooro2o napky: Mamepianu nayxosoi kongpepenyii (Illayok, 8—11 sepec-
w2011 p.). — Jlvsis: CIIOJIOM, 2011. — C. 94-99.

25. DopmysanHs pesicumy npupooHux 600 pationy Lllayvkux osep é cyuacuux ymosax / 3a ped. M. I. Pomawenxa, FO. H.
baxmauyka. — K. : Aepapua nayka, 2004. — 96 c.

26. Xomix H.B. Booui pecypcu lllayvkoeo HayioHanrbHo20 NPUPOOHO20 NAPKY: CYYACHUU CMAH, OXOPOHA, YNPAGIIHHS /
H. B. Xomix. — K. Aepapna nayka, 2013. — 240 c.

27. Ulesyosa H. C. OcHogHbie nON0JCEHUs U NPUHYUNDL USMEHEHUs YellesblX noKazamenell Kauecmsa 800bl peKpeayu-
onnoeo nasnavenus / H. C. [llesyosa // [Ipupoonwie pecypcor. —1999. — Ne 2. — C. 99-106.

28. Axicmob 600u ma ynpasninus 600HumMu pecypcamu: kopomxuu onuc Jupexmus €C ma epagiky ix peanizayii. [Ene-
kmponnuti pecypc]. — Peswcum docmyny: http://buvrtysa.gov.ua/newsite/download/Water brochure.pdf

29. Axywun B. M. Oyinxa sikocmi 600u Illayvkux o3ep 3a exono2o-canimapruumu noxaswukamu / B. M. Axywun, P. 1.
Tow, B. M. Timuenxo // llayvkuii nayionanehutl npupoouuii napx: Hayxosi docnidocennus 1983—1993 pp. —
Csimszb, 1994. — C. 96-107.

30. Axywun B. M. Exonociunuii cman o3ep Lllaybko2o npupoOHoeo HayioHaIbH020 NAPKY Md WAXYU 1020 ROJINUWENHS /
B. M. Axywun, O. I1. Oxkciok, B. M. Timuenxo // Ykpaincvke Ilonicca: 64opa, cbo2ooui, 3aémpa: 36ipka naykosux
npayv. — JIyyok: Haocmup s, 1998. — C. 170-171.

31. Choinski A. Changes in water resources of Polish lakes as influenced by natural and anthropogenic factors / A.
Choinski, M. Ptak, A. Lawniczak // Polich Jurnal of Environmental Studies. — 2016. — T. 25, Z. 5. — P. 1-9.
https://doi.org/10.15244/pjoes/62906

32.llyin L. V. The hydrochemical characteristics of the lakes of the Shatsk National Nature Reserve, Ukrainian Polissia
/L. V. llyin // Limnological Review. — 2007. — Vol. 7, Me 3. — P. 147-152.

33.Vlasov B. P. Recreational use and environmental problems of lakes of protected areas in Belarus / B. P. Vlasov //
Acta Geographica Silesiana. — 2012. -M 11. — P. 71-76.

Authors Contribution: All authors have contributed equally to this work.

- 247 -


http://buvrtysa.gov.ua/newsite/download/Water_brochure.pdf
https://doi.org/10.15244/pjoes/62906

Cepisi «[eonozisi. [eozpabisi. Ekonoezisi», sunyck 52

UDC 551.481.1(477.82)
Vasyl Fesyuk,
Doctor of Sciences (Geography), Professor, Head of Department of Physical Geography,
Lesya Ukrainka Eastern European National University,
13 Voli Av., Lutsk, 43000, Ukraine,
e-mail: fesyuk@ukr.net, https://orcid.org/0000-0003-3954-9917;
Leonid Ilyin,
Doctor of Sciences (Geography), Professor, Head of Department of Tourism and Hospitality,
Lesya Ukrainka Eastern European National University,
e-mail: ilyinleo@ukr.net, https://orcid.org/0000-0002-4180-0544;
Iryna Moroz,
PhD (Chemistry), Associate Professor, Department of Material Science, Lutsk National Technical University,
75 Lvivska St., Lutsk, 43018, Ukraine,
e-mail: moroz.irynal@gmail.com, https://orcid.org/0000-0001-9167-4876;
Olga Ilyina,
PhD (Geography), Associate Professor, Department of Tourism and Hospitality,
Lesya Ukrainka Eastern European National University,
e-mail: olga777ilyina@gmail.com, https://orcid.org/0000-0002-8965-0629

ENVIRONMENTAL ASSESSMENT OF WATER QUALITY IN VARIOUS LAKES
OF THE VOLYN REGION, WHICH IS INTENSIVELY USED IN RECREATION

Introduction. Assessment of the ecological status of lakes is important for their conservation and pro-
tection. Many lakes are intensively used in recreation in Volyn Region. The development of the resort and
recreational facilities requires significant additional volumes of fresh water to maintain the depth of the res-
ervoirs in the bathing area, certain sanitary and temperature regimes of the reservoirs. The limiting factors
are the sanitary and hygienic indicators of water. First and foremost, high quality of water should be provided
for the organization of contact types of recreation (bathing, diving, water skiing, etc.).

The purpose of article. The purpose of the article is ecological assessment of water quality in various
lakes of Volyn Region, which are most intensively used in recreation.

Methods. Research methods are expeditionary, methods of mathematical statistics and environmental
assessment of water quality, which were carried out in accordance with the methodology for assessing the
quality of surface water in the respective categories. During the preparation of the article, materials from
their own expeditionary studies of the natural-economic state of the lakes were used, as well as the results of
chemical analysis of the water composition conducted by the Water and Soil Monitoring Laboratory of the
Regional Water Resources Office in Volyn Region and the Complex Laboratory for Observation of the Envi-
ronmental Environmental Center.

Results. The analysis of the qualitative indicators of the lakes Svitiaz, Velyke Zgoranske and Somyn
showed the high quality of water in the lakes. For the period of 2015-2019, water quality was classified as
,»good” class II, by degree of cleanliness ,,clean”, by category as ,,very good”, by degree of cleanliness
»clean” on all lakes. The value of Ig for the Lake Velyke Zgoranske varied in the range of 1.81-2.44, in the
range of 1.66-2.07 for the Lake Svitiaz, and in the range of 2.56-2.96 for the Lake Somyn. Index I, (ecolog-
ical and sanitary indicators) has the most influence on the magnitude of the ecological index of water quality.

The scientific novelty lies in establishing block and integral indexes of ecological assessment of water
quality, classes and categories of water quality of the most recreationally-developed lakes of Volyn Region,
as well as in assessment of the dynamics of indicators of water quality of lakes during the years of 2015—19.

Practical significance is defined with the opportunity of development of a set of measures for the ra-
tional use and protection of lakes.

Keywords: lake, water quality, maximum permissible concentration, block water quality indexes, inte-
grated ecological water quality index, environmental water quality assessment, water quality classes, water
quality categories.
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