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Pedepar:

1. Y npoueci gocimKeHHs1 06I PyHTOBAHO €KOJIOTIYHY, COLiaIbHO-€KOHOMIUHY POJIb MaJIMX PiYOK y NifTPUMAaHHI Ta
3aXMCTi TEPUTOPiaNIbHOI €KCITaHCII, iATPUMaHHI PO3BUTKY CilIbCbKOI'O FOCIOAAPCTBA 3a BIUIMBY 3MiH KiliMary,
30epeskeHHi 6i0oHY IIIHHUX TBapUH i pOCJIMH, 3a0e3l1eYyeHHi eKOCUCTEMHUX [1OCyT. Po3pob6yieHuit anroputm
OLIiHIOBaHHS CTaHy P. YHaBA [1aB MOXJIUBICTb BUOKPEMUTH iHIMKATOPHI IPyIM OKA3HUKIB IKICHOTO CTaHy BOAM,
30KpeMa iHAMKaTOpHY IPymy rigpoxXiMiyHUX MMOKa3HUKIB Boau (Ca2+, Mg2+, Na+, K+, HCO3-, Cl-, SO42-, cyxuit
3aJIMIIOK, BOAHEBUI ITOKa3HUK pH), 3a K010 OI[iHEHO: BMICT r'OJIOBHUX OHIB; IHIUKAaTOPHY TPYITy IIOKa3HUKIB BMIiCTy
TOKCHKAaHTIB 1151 BogHOiI 6ioTu (Cu, Zn, Pb, Cd, Fe), sika o1iHI0€ piuKy 3a piBHEM 6€3I1€4HOCTi; iIHIUKaTOPHY IPyIy
[TIOKa3HUKIB CallpOOHOCTI BOJIOMMMU (BMICT po3uyrMHEHOro KucHIo, BCKS5, mpo3opicTs), 32 JOMIOMOTroI0 K01 BUBHAUNUIIU
HasIBHICTb OPraHivYHOro 3a6pyQHEHHS PiuKM Ta BCTAHOBUJIM KJIaC CAallpOOHOCTI BOJY; iHAMKATOPHY IPyIy

6i0JIOTiYHMX MMOKA3HUKIB 32 MakpodiTamu, SIK iHAUKATOPIB CAaIIPOOGHOCTI, KA /1a1a MOKJIUBICTh OLIIHUTHU TPODIYHUN



CTaTyC PiuKy; iHIUKATOPHY IPYITy ITOKa3HUKIB 6ioreHHOTo 3a6pyIHEHHS, 32 IOIIOMOT0I0 SIKOi BUBHAUMIIN THUIL
[IepeBa’kaloyoro 3a6pygHeHHs (TouKoBUH, Audy3HU, 3 nepeBaxkandum GocopHUM abo a30THUM 3a0pYIHEHHSIM);
iHguKaToOp BOgHOTO NediluTy AJ1s IPOTHO3Y NOCTYITHOCTI HEOOXiAHOI KiNIbKOCTI SIKiCHOI BOIIY [J1s1 Pi3HUX BUIB
BOJOKOPUCTYBaHHS1. Pe3yJibTaTu IPOBEIEHUX aHAITUYHUX JOCJIiIKEHD 3a iHINKATOPHOIO TPYIOIO riIPpOXiMiuHAX
[IOKa3HUKIB SIKOCTi BOgu p. YHaBa [MOKa3aJjy, 10 JOCiIKyBaHa BOJa BiTHOCUTHCS [10: (2) riApOoKapOOHATHOrO KJIacy
rpynu Kasnsljio (CIICa) rinnoranunnoro 1 tuny; (6) I ta Il kyaciB sikocTi 3a BMicTOM CysbQaTiB Ta 3arajbHOrO BMICTY
conent y Bogj, go II ta IIl kyaciB SIKOCTi 32 TOKa3HUKOM YMICTy xJIOpUiB. BusHaueHo Kjacu carpoOHOCTi p. YHaBa,
30KpeMa 3a BeJINYMHOIO [TPO30POCTi piuka HayeskKuTh 10 6PyIHOI BOAM 3 KjlacaMu CanpobHOCTI Bif moJii- 1o
rinepcanpo6Hux, 3a BMictoM BCK5 — o 6pynHOI Bogu nosiicarpobHoro kiacy. O3HauyeHo iHaukaTopu TpodivyHOro
CTaHy PiuKy, 10 SIKAX HajslexkaTb MakpodiTu. 3a 1ielo rpynoo Makpo@iTiB-iHAMKaTOPiB OLliHEHO TpodiuHUI CcTaTyC
PiuKHM Bif, «Me30TPOPHOro» N0 «EBTPOPHOT0» 3 TUIIOM 3a0PyJHEHHSI BiJl «[TOMIDHO 3a6pyQHEHUX» 10
«3a0pyIHEeHUX». 3a IHANKATOPHOIO TPYIIOI0 TOKCUYHOCTI BOJOMMH, 110 BKJIIOYAIOTh ITOKA3HUKHU BMICTY BaKKUX
mertasis (Cu, Zn, Pb, Cd, Fe), BcTaHOBJIEHO BifiCyTHICTh NlepeBulleHb GaKTUYHUX KOHLEHTpaLill Y HOCiIKyBaHil
BOZ| 3a BCiMa [IOKa3HMKaMH i BifITIOBiHO PiuKy BiiHeCeHO 10 I kiacy 3 1 kareropieto akocti Bogu. Jocaiansimm
MMOKa3HUKY iHAUKATOPHOI Ipynu 6i0reHHOTO 3a0pyJHEHHS Piuky, BUSIBJIEHO, 110 32 KOHIIEHTPAIi€l0: a30Ty
HITPUTHOTO PiYKOBY BOAY CJIif, KiacuiKyBaTH 3a KaTeropieo HEMpuIaTHOI AJ1s1 BOLHOI €eKOCUCTEMU; a30Ty
aMOHIMHOro — 1J1s1 peKpealiliHuX, TOCII0apCbKO-TI00YTOBUX IIOTPEO Ta [1JIs1 MUTHUX Liijlell i1 BOOHOI eKOCUCTEMU
3arajiom, OLiHIOE piuKy 3a 3 Ta 4 KJIAaCOM SIKOCTi /1 IUTHUX [IOTPED, 4—5 KJIACOM SIKOCTI — 11711 BOGHOI €KOCUCTEMU;
crionyk ¢hocopy — OLiHIOE BOAY SIK O6MEKeHO IIPUAATHY 711 BOJHOI eKOCHCTEeMH, OLHIOIYH ii 32 2-3 Kjlacom
sxocTi B 2022 poui Ta 5 kjacom sKocTi B 2024 poii. YcTaHOBIIEHO, 110 JIIMITYyI040I0 6i0re HHOI0 peuOBHHOIO 32
CTexioMeTpUYHUM cIHiBBigHOmeHHIM Pendinbna B 2022 poui gociigkeHs 6yiu CrIoyku MiHepanabHoOro gpocdopy, a
ioHM MiHEpasBHOTO a30Ty 3HAXOAMJINCS B HAJJIMIIKY, TOOTO IIepeBaskalodrM 6yJ10 a30THE 3a6pyIHEHHS BOJIOMMU 3
MOYJIMBUM PO3POCTAHHSM 3eJIeHUX BojopocTeil. Y 2024 porii — iMiTyi04010 03HaKOI0 O0ys1i HOHU MiHEpabHOTO
asory, a crnoayku pocdopy B IUX yMOBax NepedyBaiy B HAIJIMILIKY, TOOTO NepeBakalounm OyB Tull pochopHOTro
3a0pyIHEHHS BOJIY 3 MOXKJIMBUM PO3BUTKOM CMHbBO-3€JIEHUX BOJOPOCTEN. Po3paxoBaHnuii iHIEeKC BOGHOTO nedinuTy
piuKu /17151 IEBHUX KaTeropiil pu6 3a METOAMKOK PO3PaXyHKy iHAMKATOPa BOAHOrO nediluTy i3 BpaxyBaHHSIM
ITOKa3HUKIB KMCHEBOro 6asiaHCy (BMiCT po3uuHeHoro KucHio y Boni, BCKS), ki cyTTeBO BIIMBAIOTh HA €KOJIOTIYHUI
CTaH piuku. PiBeHb BogHOrO nediuuTty p. YHaBa i3 ypaxyBaHHsIM nokazHuKa sikocTi BCKS 6yB BUCOKUM.
3arnponoHOBAHO 3aX0U [JIs1 MiHiMi3allil BIJIMBY €KOJIOTIYHUX, EKOHOMIYHMX Ta COLjiaJIbHMX PU3UKIB HA
€KOJIOTIYHUH CTaH Piuku. 3arpoNOHOBAHO [IPOrpPaMy BiTHOBJIEHHS P. YHABa, 110 BKJIIOYA€E CXEMY BIIPOBAIKEHHS
3aX0/1iB i3 MOJIiMIIEeHHS TiAPOJIOTIYHOTO pEXXUMY p. YHaBa, yCyHEeHHSs 6ap’epiB Ha piuli [j1s1 NOKpalleHHs! LIBUAKOCTI
Teyii, ykpinyieHHs 6eperis 17151 3a1100iraHHs BIUIMBY €PO3iliHMX IIPOLIECiB, CTBOPEHHS 0JIAKUTHO-3€JIEHOI MEPEXI IJ1s1
36epeskeHHs1 ocepeIKiB Guiopu Ta ¢payHH, MiIBULLEHHS PiBHSI OCBIY€HOCTI HACEJIEHHS MO0 KYJIbTYPHO-TIPUPOIHO]
CIIALMHY, TPOBEIEHHS MOHITOPUHTY 3a SIKICHUM CTaHOM BOJIM HAa OCHOBI iHIMKATOPHOTO MiAXOAY, IKUU €

ePeKTUBHUM [J151 OL[iHKY MauX PiuyoK.

2. In the process of research, the ecological, socio-economic role of small rivers in maintaining and protecting
territorial expansion, supporting the development of agriculture under the influence of climate change, preserving
the biodiversity of valuable animals and plants, and providing ecosystem services was substantiated. The
developed algorithm for assessing the environmental state of the Unava River made it possible to identify indicator
groups of parameters of the water quality, in particular the indicator group of hydrochemical parameters of water
(Ca2+, Mg2+, Na+, K+, HCO3-, Cl-, SO42-, dry residue, hydrogen pH), by which the content of the primary ions was
estimated; an indicator group of parameters of the content of toxicants for aquatic biota (Cu, Zn, Pb, Cd, Fe), which
assesses the river in terms of safety; an indicator group of parameters of the saprobity of the water (dissolved
oxygen content, BOD5, transparency), which was used to determine the presence of organic pollution of the river
and establish the saprobity class of the water; an indicator group of biological iparameters for macrophytes, as
indicators of saprobity, which made it possible to assess the trophic status of the river; an indicator group of
parameters of biogenic pollution, which was used to determine the type of prevailing pollution (point, diffuse, with
predominant phosphorus or nitrogen pollution) and a water deficit indicator to predict the availability of the



necessary amount of high-quality water for various types of water use. The results of the analytical studies
conducted on the indicator group of hydrochemical water quality parameters of the Unava River showed that the
studied water belongs to: (a) the hydrocarbonate class of the calcium group (CII) of the hypohalite 1 type; (b) I and
II quality classes in terms of sulfate content and total salt content in water, to II and III quality classes in terms of
chloride content. The saprobity classes of the Unava River were determined, in particular, according to the value
of transparency, the river belongs to the dirty water with saprobity classes from poly- to hypersaprobic, according
to the content of BODS, to the dirty water of the polysaprobic class. Indicators of the river's trophic state were
determined, including macrophytes. According to this group of macrophyte indicators, the trophic status of the
river was assessed from "mesotrophic” to "eutrophic”, with a type of pollution from "moderately polluted" to
"polluted”. According to the indicator group of toxicity of the water, which includes indicators of the content of
heavy metals (Cu, Zn, Pb, Cd, Fe), the absence of excesses of actual concentrations in the studied water according
to all parameters was established and, accordingly, the river was assigned to class I with one category of water
quality. Having studied the indicators of the biogenic parameters, it was found that according to the concentration
of nitrite nitrogen, river water should be classified as unsuitable for the aquatic ecosystem; ammonium nitrogen -
for recreational, household needs and for drinking purposes and the aquatic ecosystem in general, assesses the
river according to quality classes 3 and 4 for drinking needs, quality classes 4-5 for the aquatic ecosystem;
phosphorus compounds - assesses water as limitedly suitable for the surface ecosystem, evaluating it according to
quality class 2-3 in 2022 and quality class 5 in 2024. It was established that the limiting biogenic substance
according to the Redfield stoichiometric ratio in 2022 of the study was mineral phosphorus compounds, and
mineral nitrogen ions were in excess, i.e. nitrogen pollution of the river with possible growth of green algae
prevailed. In 2024, the limiting factor was mineral nitrogen ions, and phosphorus compounds under these
conditions were in excess, i.e. the predominant type of phosphorus water pollution, with the possible development
of blue-green algae. The river water deficit index was calculated for specific categories of fish using the water
deficit indicator calculation method, taking into account oxygen balance parameters (dissolved oxygen content in
water, BOD5), which significantly affect the ecological state of the river. The Unava river, taking into account the
BODS5 quality parameter, was high. Measures were proposed to minimise the impact of environmental, economic
and social risks on the river's ecological state. A programme for the restoration of the Unava River is proposed,
which includes a scheme for implementing measures to improve the hydrological regime of the Unava River,
removing barriers on the river to improve the flow rate, strengthening the banks to prevent the impact of erosion
processes, creating a blue-green network to preserve flora and fauna habitats, raising public awareness of cultural
and natural heritage, and monitoring the quality of water based on an indicator approach that is effective for

assessing small rivers.
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