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Pedepar:

1. Y npoueci nocuigkeHHs: OOIPyHTOBAaHO €KOJIOTiYHY, COLialbHO-€KOHOMIYHY POJIb MQJIUX PiYOK Y MigTPUMaHHI Ta
3aXUCTi TEPUTOPiaNIbHOI €KCIIAHCII, iATPUMAaHHI PO3BUTKY CiIbCBKOIO FOCIIOAAPCTBA 3a BIUIMBY 3MiH KJIiMary,
30epeskeHHi 6i0(pOHy LIIHHMX TBAapUH i POCJIMH, 3a0€3M1eUY€HHI €KOCUCTEMHUX MOCIYT. PO3p0o6sieHul alropuTm
OLiHIOBaHHA CTaHy pP. YHaBa JaB MOKJIMBICTb BUOKPEMUTH iHAMKATOPHI IPYIU MIOKAa3HUKIB SKiCHOTO CTaHy BOAM,
30KpeMa iHANKATOPHY IPyIy rifpoxiMiyHKX MMOKa3HUKIB Bogu (Ca2+, Mg2+, Na+, K+, HCO3-, Cl-, SO42-, cyxuit
3aJIMILIOK, BOJAHEBUI ITOKa3HUK pH), 3a K010 OL[iHEHO: BMICT I'OJIOBHUX JOHIB; iHIMKAaTOPHY IPYIy IIOKa3HUKIB BMiCTy

TOKCHKAaHTIB 1151 BOgHOiI 6iotu (Cu, Zn, Pb, Cd, Fe), sika onjiHI0€ piuKy 3a piBHEM 6€3ME€YHOCTI; iIHIUKATOPHY TPYITy



[IOKa3HUKIB CallpOGHOCTI BOAOMMHU (BMIiCT po3unHeHoro KrucHio, BCKS, mpo3opicTs), 32 1ONIOMOT010 SKOi BUBHAYMIIN
HasIBHICTb OPraHiuHOro 3a0pyAHEHHs PiuKy Ta BCTAHOBUJIM KJIaC CalpoOHOCTI BOAY; iHINKATOPHY IPYITy
6i0JIOTiYHMX MTOKA3HUKIB 32 MakpodiTamMHu, SIK iHAUKATOPIB CalipOOGHOCTI, sIKa /ajia MOKJIUBICTh OLIIHUTHU TPODIiYHU
CTaTyC PiuKY; iIHIUKATOPHY IPYIly IOKA3HUKIB 6i0r€HHOro 3a0pyIHEHHS, 3a JOIIOMOTOIO SKOi BU3HAUMJINA TUIL
IIepPEeBaXkalo4yoro 3a06pygHEHHS (TOUYKOBUM, JUQYy3HUI, 3 TepeBaKalnduM PocPopHUM ab0 a30THUM 3a0pPYLHEHHSIM);
iHgMKaTOp BOZHOTO NediluTy AJ1s IPOTHO3Y NOCTYIHOCTI HEOOXiAHOI KiNIbKOCTI SIKiCHOI BOIIY ZJ1s1 Pi3HUX BUIB
BOJOKOPUCTYBaHHS1. Pe3yJibTaTu IPOBEIEeHUX aHAITUYHUX JOCJIiIKEHD 32 iHANKATOPHOIO TPYIOIO riIpOXiMiuHAX
[IOKa3HUKIB SIKOCTi BOgu p. YHaBa [OKa3aJjy, 0 JOCiIKyBaHa BOJa BiTHOCUTHCS [10: (2) riApoKap6OHATHOTO KJIacy
rpynu Kasnsljio (CIICa) rinnoranunnoro 1 tumy; (6) I ta Il k1aciB sikocTi 3a BMiCTOM CysbQaTiB Ta 3arajbHOTO BMICTY
conent y Bogi, o II ta IIl kyaciB SIKOCTI 32 TOKa3HUKOM yMICTy xJIOpuIiB. BusHaueHo kjacu carpobHOCTi p. YHaBa,
30KPEMA 32 BEJIMYMHOIO [IPO30POCTi piuKa HaJIEeKUTh 10 6PYAHOI BOAM 3 KIacaMU CallpOOHOCTI Bif, OJIi- 10
rinepcanpo6Hux, 3a BMictoM BCK5 — o 6pynHOi Bogu nosicanpo6Horo kiacy. O3HaueHo iHaukaTopu TpohivyHOro
CTaHy Piuky, [0 SIKUX HajsiexkaTb MakpodiTu. 3a 1ieio rpynoo Makpo@iTiB-inAnKaTOpiB oliHeHO TpodiuHUI cTaTyC
PiuKHM Bif, «Me30TPO(HOro» N0 «EBTPOPHOr0» 3 TUIIOM 3a0PyJHEHHSI BiJl «[TOMIPHO 3a6pyIHEHUX» IO
«3a6pyIHEeHNX». 3a IHANKATOPHOIO TPYIIOI0 TOKCUYHOCTI BOJOMMH, IO BKIIIOYAIOTh TOKA3HUKHU BMICTY BaSKKUX
metais (Cu, Zn, Pb, Cd, Fe), BcTaHOBJIEHO BiICYyTHICTb NepeBUllieHb PAKTUYHUX KOHLIEHTPALiN Y JOCTiIKyBaHil
BOZ 3a BCiMa [IOKa3HMKAaMH i BifITIOBiZIHO PiuKy BilHECEHO 110 I kiacy 3 1 kareropieto kocTi Bogu. Jlocaiansimm
[IOKa3HMKY iHAVKATOPHOI IPynu 6i0reHHOro 3a0pyIHEHHS PiYKHY, BUSIBJIEHO, 1110 32 KOHLEHTpPALLi€l0: a30Ty
HITPUTHOTO PiYKOBY BOAY CJIil KnacugiKyBaTH 3a KaTeropiero HeNpuaaTHOI 17151 BOGHOI €KOCUCTEMHU; a30Ty
aMOHIMHOro — 1J1s1 peKpealiliHuX, TOCII0IapCbKO-TI00YTOBUX IIOTPeO Ta [J1s1 MUTHUX Liijlell i BOOHOI eKoCUCTeMU
3arajioMm, OliHIO€ piuKy 3a 3 Ta 4 KJIaCOM SIKOCTI [1J1 IUTHUX [IOTPED, 4-5 KJIACOM SIKOCTi — 11711 BOAHOI €KOCUCTEMUY;
crionyk ¢pocdopy - OLiHIOE BOAY SIK 0OMEXEHO MPUIATHY 1171 BOJHOI €EKOCUCTEMHU, OLIiHIOIYH ii 3a 2-3 KJacoM
sxocTi B 2022 poui Ta 5 ksacom KocTi B 2024 poiii. YCTaHOBIEHO, 10 JIIMITYI040I0 6i0reHHOI0 peuOBHHOIO 32
CTexioMeTpUYHUM cIiBBigHOmeHHIM Pendinbna B 2022 poui gocigykeHs 6yJu crioyku MiHepaabHoro gpocdopy, a
ioHM MiHepaJIbHOTO a30Ty 3HAXOUJIMCS B HAJJIMIIKY, TOOTO IIEpEBaKalduM 6yJI0 a30THE 3a0pyIHEHHS BOJONMU 3
MO>KJIMBUM PO3POCTaHHSIM 3eJIeHUX BogopocTeit. Y 2024 poli - s1iMiTyl04010 03HAKOI 6y/I1 HOHU MiHEpPaJIbHOTO
asory, a crnonyku pocdopy B IUX yMOBax IepedyBajy B HAIJIUIIKY, TOOTO IepeBaxkalouum O6yB Tuil pocopHOTro
3a0pyIHEHHS BOJY 3 MOXKJIMBUM PO3BUTKOM CMHBO-3€JIEHUX BOJOPOCTEN. Po3paxoBaHuil iHfeKC BOGHOro nedinuTy
PiUKM 1715 IEBHUX KAaTEToPiil pub 3a METOIMKOIO PO3PAXyHKY iHAMKAaTOpa BOJHOrO AediluTy i3 BpaxyBaHHIM
ITOKa3HMKIB KMCHEBOro 6asiaHCy (BMiCT po34uHeHOoro KucHio y Boai, BCKS), ski cyTTeBO BIIMBAIOTh HA €KOJIOTIYHUI
CTaH piuku. PiBeHb BogHOro nediuuty p. YHaBa i3 ypaxyBaHHsaM nokaszHuka sikocti BCKS 6yB BUCOKUM.
3aIpoIIOHOBAaHO 3aX04H 171 MiHiIMi3allii BIJIMBY €KOJIOTIYHUX, EKOHOMIYHMX Ta COLiaJIbHUX PUBKKIB Ha
€KOJIOTIYHMI CTaH PiuKU. 3arporOHOBAHO NIPOrPaMy BilHOBJIEHHS P. YHABa, 110 BKJII0YA€E CXEMY BIIPOBAIKEHHS
3aX0/1iB i3 MOJIIMIIeHHS TiAPOJIOTIYHOr0 peXXUMy p. YHaBa, yCyHEeHHs 6ap’epiB Ha piuli [j1s IOKpaleHHsI LIBUAKOCTI
Teyii, ykpinyieHHs 6eperis 17151 3a1100iraHHs BIUIMBY €PO3iliHMX ITPOLIECiB, CTBOPEHHS 0JIaKUTHO-3€JIEHOI MEPEeXi 111
30epeskeHHs ocepekis ¢yiopu Ta ¢payHy, MiABULEHHS PiBHS OCBIY€HOCTI HACEJIEHHS OO KYJIbTYPHO-TIPUPOIHO]
CIIAILMHY, TPOBEIEHHS MOHITOPUHTY 32 SIKICHUM CTaHOM BOJIU HAa OCHOBI iHIIMKATOPHOTO MiAXOAY, IKUU €

eeKTUBHUM [J151 OI[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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