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Anomayia. Piuka buctpuns Tucmenunmpka Oepe moyatok B YkKpaiHChkuX Kapmarax i mo
c. IlinmMoHacTHpoKk T1i pyclI0 Ma€ UITKO BHPaKEHHUH IOPOKUCTO-BOAOCHANHUM THIT 3
TIepeBaKaHHsIM TITHOMHHOI epo3ii. Bike micis c. [TinMoHacTHPOK Ta ¢. Ypixk piuka IMpoTikae yepes
reomopdororidny obnacte [lepenkapnaTrs i Mae 03HaKM PIBHMHHOTO THITYy 3 MOBIUIBHIIION
TEYi€l0 Ta MOTYXHUMH JOHHUMH BiIKIaJaMH MYJIHCTO-TIIMHHUCTOTO TUmy. [lonpu Te, mo mami
piukn Kapnarchkoro perioHy € 00’€KTOM JOCIHIKEHb YMMajol KUIBKOCTI JIOCHTIJHHKIB Ta
HayKOBIiB, p. buctpuus TucMeHuIbKa y TipOJIOriYHOMY acleKTi € MaJIOBUBYEHO. BHKOHaHO
KOMILJIEKCHHH TiJpOJIOTIYHMIN aHali3 OaceiiHy piuku buctpuni TucMeHHIBKOT 3 ypaxyBaHHIM
JaHUX TiAPOMETEOPOJIOTIYHUX CIIOCTEpPEeXKeHb y rifponocti O3uMuHa 3a 69-piuHuMi mepion
(1954-2023), a Takox nocmiprkeHo Mopgodorito 6aceitny p. buctpuui TucMeHNIBKOT (IOBXKHUHY,
YXWJI, BUCOTY, THIIM pycja TOIIO) i3 3aCTOCYBaHHSM IIOJBOBUX CIIOCTEPEIKEHb (CEpIICHb,
XKoBTeHb, 2024). BHUCBITIIEHO OCHOBHI TifporpadivyHi XapakTEpHCTHKH BOA0300pYy, 30Kpema
T'YCTOTYy DPIiYKOBOi MepeXi, OCOOIMBOCTI XMBJICHHS, CE30HHY JIMHAMIKy CTOKY Ta 3MIiHHICTb
T1JIpOJIOTIYHUX TOKA3HHKIB y 0araToBo/IHI Ta MaTOBOAHI pOKH. [IpoaHani3oBaHO aHTPOIIOTCHHUH
BIUIMB Ha TiIPOJOTIYHUHA PEeXKUM pidku (30Kkpema, ¢pyHkumionyBaHHS Hoommmpkoi MI'EC) ta
HOTO HACIIIKY ISl TABOIKOBUX 1 MEKEHHHX peXKMMiB. BUKOHAHO MOPIBHSAIBHUH aHANI3 BUTPAT
BOJHM, MOIYJIA Ta IIapy CTOKY AJsl 0araTOBOAHOTO Ta MAaJOBOJHOTO MEPioAdy, IO 3aCBiAYMB
YYTJIMBICTH BOM0300py IO 3MiH OmamiB i KIIMaTHYHMX KoJuBaHb. OIliHEHO OaraTtopidxi
KOJIMBAHHS CTOKY, SIKi BKa3yIOTh Ha HEe3Ha4yHE 3POCTaHHSA BUTpAT BOIM y piumi. PospaxoBaHo
€KOJIOTiYHI BHUTpaTH s p. buctpuui Tucmenumipkoi (rigpomoct O3uMHHA) Ui TEPiOLy
BIJIKPUTOTO pycia Ta 3UMOBOrO MEpIONy: 3TiAHO 3 PO3paXyHKaMH €KOJOTIYHI BHUTPATH
cranosnatk 0,16 M3/c nus nepiony Binkpuroro pycna ta 0,15 m3/c — st 3umoBoro nepiony. vV
ctBopi Manoi 'EC (c. HoBommui) ekoJsioriuHi BUTpaTH NEpPeHECEHI LUIIXOM MaTeMaTH4HOL
inTepmosnii. Bizmosigno, ms mepiomy Bimkpuroro pyciaa Q = 0,30 m¥/c, oy 3MMOBOTO IIEpioLy
Q =0,29 m/c. ¥ pycmi piuku buctpuni TucMenuibKa Huokde Bix rpe6iti Hosommupkoi MITEC
HEOOXiTHO TOTPUMYBATHCS CaHITAPHOTO MiHIMyMY BUTPAT BOJIH, 00 3a0€31MeYnTH 30epe:KeHHS
eKoJIoTiYHNX (QYHKLIA piukn Martepianu AOCHIIPKEHHS MAalOTh TNPAKTHYHE 3HAYCHHS JUIA
BOJIOTOCTIOIAPCHKOTO  TUIAHYBAHHS, €KOJOTIYHOTO MOHITOPUHTY Ta YNPABIiHHSA BOJHUMHU
pecypcamu Kapnarcbkoro periony.

Kniouoei cnoea: piuka; BUTPATH BOJM; TIAPOIOTIYHUI PEKUM; MaJia TipOEIEKTPOCTAHILIS;
€KOJIOTIYHI BUTPATH BOJIH.
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Abstract. The Bystrysia Tysmenytcka River has its source in the Ukrainian Carpathians and
up to the village of Pidmonastyrok its bed has a clearly pronounced ripples-waterfall type with a
predominance of deep erosion. After the village of Pidmonastyrok and the village of Urizh the
river flows through the geomorphological region of the Precarpathians and has signs of a plain
type with a slower flow and thick bottom sediments of silty-clayey type. Despite the fact that
small rivers of the Carpathian region are the object of research by a considerable number of
researchers and scientists, the Bystrysia Tysmenytcka River is poorly studied in hydrological
terms. The article presents a comprehensive hydrological analysis of the Bystrysia Tysmenytcka
River basin taking into account hydrometeorological observation data at the Ozymyna hydropost
for a 69-year period (1954-2023), and also studies the morphology of the river basin. Bystrysia
Tysmenytcka (length, slope, height, types of channel, etc.), using field observations (August,
October 2024). The main hydrographic characteristics of the catchment are highlighted, in
particular, the density of the river network, feeding features, seasonal dynamics of runoff and
variability of hydrological indicators in high-water and low-water years. The anthropogenic
impact on the hydrological regime of the river, in particular the functioning of the Novoshytska
SHPP, and its consequences for flood and low-water regimes are analyzed. A comparative
analysis of water discharge, module and runoff layer for high-water and low-water periods is
carried out, which demonstrated the sensitivity of the catchment to changes in precipitation and
climatic fluctuations. Long-term fluctuations in runoff are assessed, which indicate a slight
increase in water discharge in the river. Ecological costs for the river are calculated. Bystrysia
Tysmenytcka (Ozymyna hydropost) for the open channel period and for the winter period,
according to our calculations, the ecological flows are 0.16 m3/s for the open channel period, and
0.15 m3/s for the winter period. In the small HPP (Novoshychi village), the ecological flows are
transferred by mathematical interpolation, respectively, for the open channel period they are Q =
0.30 m3/s, for the winter period — Q = 0.29 m3/s. In the Bystrysia Tysmenytcka riverbed below
the Novoshytska SHPP dam, it is necessary to adhere to the ecological minimum water flow to
ensure the preservation of the ecological functions of the river. The research materials are of
practical importance for water management planning, environmental monitoring and water
resources management of the Carpathian region.

Keywords: river; water discharge; hydrological regime; small hydroelectric power plant;
ecological water discharge.

Beryn. Piuka buctpuns TucmeHuipka, mo Oepe MOYaTOK y CXIigHIM dYacTuHI
Bepxuboanictepchknx beckumiB (Vkpainceki Kapratn) Ta € TpaBor MPHTOKOIO
JlHicTpa, CIyrye BaXXIIMBUM €IIEMEHTOM TriaporpadiuHoi Mepexi MiBICHHO-3aXiTHOT
yactuau JIbBiBCHKOT oOmacTi. [i GacelfH OXOMIIOE SK TipchbKy, TaK i DiBHUHHY
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MOpQOJIOTiuHI 30HH, IO CTBOPIOE CKJIagHI YMOBH (OPMYBaHHS TiJpOJIOTIYHOTO
PEeXUMY, TPOLECIB epo3ii, akyMyJLii Ta MEepeHECeHHs! HaHOCIB. 3HA4YHI aMIUTITYIH
BHCOT, cepenHiii moxwmn piumma (9,1 %o), a Takox CTPyKTypHa HEOAHOPiIHICTH
piduKOBOrO OaceitHy 0OyMOBIIOIOTH HOTO Yy TIHMBICTh 10 3MiH KIIMaTHYHHIX TTapaMeTpiB
1 aHTPOTIOTEHHOTO BILJIUBY .

VY cyyacHHX yMOBaXx 3pOCTal040T0 HaBaHTa)KEHHS Ha BOAHI PECypcH, 30KpeMa uepes
PO3BHTOK 1H(PPACTPYKTYPH, CUTHCHKOTO TOCIOMAPCTBA Ta PEKpeariitHoi MisiTbHOCTI,
JOCJIDKEHHSI CTaHy MalluX piYOK Ha0yBae OCOOJMBOrO 3HAYCHHS. 3 OISy Ha
00MeXeHy KUIBKICTh CyYaCHHX KOMIDIEKCHHX JIOCIHIDKEHb II0J0 MOP(]OIOTiyHUX Ta
TIAPOJIOTIYHUX XapaKTEPUCTUK OaceliHy bucTpuIli, BUBUCHHS IIi€l PiYKH € aKTyalTbHUM
JUIsl PO3YMIHHSI ME€XaHi3MiB 11 ()YHKIIIOHYBaHHsI, OIIHKMA PU3MKIB MABOJIKIB, Jerpajaii
pycen i 3MiH y BogHOMY OanaHci. OcoOauBOi 3HAUYIIOCTI I1i JOCIIKEHHST HaOyBalOTh
y KOHTEKCTI KJIIMaTHIHUX 3MiH, SKi B MeXax 3axigHOTO perioHy YKpaiHu
XapaKkTepU3YIOThCS  3POCTAHHSAM  TEMIIEpaTyp Ta, BUANOBINHO, 3pOCTAaHHAM
BUTIAPOBYBAHHS, a OTXKeE, BTPAT BOJHUX pecypciB. OTpUMaHi pe3yIbTaTH MOXKYTb CTaTh
OCHOBOIO JJIi HAyKOBO OOIDYHTOBAaHOIO YHPABIIHHS BOIHHUMH pecypcamMH Ta
pO3pOo0JICHHS CTpaTeTii amanTaiii 70 3MiH IPUPOTHOTO CePEIOBHINA Ha PETIOHATHBHOMY
piBHI.

Y HayKOBHUX IOCTIUKEHHSIX OCTaHHIX ACCATHIITH 1I0pa3 Oiblly yBary NpuaiIsSioTh
BHBYCHHIO MajJHX pPIYOK SK BaKJIWBHX €JIEMEHTIB TiIpOJIOTIYHOI CHCTEMH, IO
BIJIITPAIOTh ICTOTHY posib y (hopMyBaHHI BOAHOTO OajaHCy, MIATPUMAHHI €KOJIOTi9HOT
piBHOBaru Ta 3abesnedeHHi notped micueBoro HaceneHHs (Kosampuyk Ta iH., 2011;
IOmenxko, 2005; [Munumoswnd Ta iH., 2017; Kypranesny, 2020; Muxuaosud, 2003; /1y0ic,
1995; Jlera ta in., 2019; Illinka Ta iH., 2023 Ta iH.). OCOONMBO AKTyaTbHUMH €
JOCITIKEHHSI, TIOB’ s13aHi 3 0aCeliHOBUM ITiJIXOJIOM JI0 YNIPABIiHHSA BOJHHMH PECYPCaMH,
KU pekoMeH10BaHO BonHoto pamkoBoro aupektuBoro €C (2000/60/€C) Ta akTUBHO
BIIPOBaKYETbCs B YKpaiHi [lep)kaBHUM areHTCTBOM BOJHHUX pecypciB YKpaiHH Ta
perioHabHUMH 0aceiTHOBUMH YTIPaBIiHHAMHU BOJHUX PECYPCIB.

baceiin piuku buctpuni Tucmenuipkoi OyB 00’€KTOM IOCHIIKEHb Yy HAyKOBO-
JIOCHIAHOMY TIpO€KTi JIBBIBCHKOTO HAIlIOHAJIBHOTO YHiBepcHTETy iMeHi [Bana ®Ppanka [12-
B® “T"eorpadiuni ocHOBH 30a1aHCOBAHOTO BUKOPHCTAHHS PIYKOBUX 0aceHHOBHX CHCTEM B
yMOBax 3MiHH Kimimaty”’. 30kpeMa, B pamkax npoekty ['ammuoro Balipak 3nificHeHO
JOCITIDKEHHsT pi3HOYacoBoi MopdoauHamiku pycna p. buctpuni Tucmenuipkoi y
mexax llepeaxapmarTs 3a 147-piuanii nepion (baiipak, 2024). Isanom Kpyrmosum 3a
JTIOTIOMOTOK0 IIU(DPOBUX MOJIENICH BUCOT BUAUICHO (GopMmu pelibedy Ta BUOKPEMIICHO
LIICTh MIKPOEKOPETIOHIB Ta YOTUPU ME30€KOPETiOHU. AHTPOIOTeHHY TpaHCc(hopMaLio
comioekocrcteM y Oaceitri piuku bructpuni TucMeHurproi mpoaHanizoBaHo IpuHOO
KoiiroBoto ta Iropem Poxxkom (KoitHoBa Ta iH., 2024) [leTanpHuii aHATI3 SKOCTI BOIH
y p. bucrpuni Tucmenunpkiit 3aificieno Okcanoto bonimko (Bonimko Tta iH., 2024).
[lompn HasgBHICTH YMMAaNOi KITBKOCTI Mpalb, MPUCBIYCHUX TiNIPOiorii YKpaiHCHKUX
Kapnar Tta Ilepemkapmarrs, piuka buctpuns TucMeHHIbKa — 3aidIIagacs
MAJIOJIOCTIDKEHOI Y  KOHTEKCTI  CyYaCHHMX  TiipojoriyHux 3miH.  Okpemi
XapaKTePUCTUKU TPO PIUKy MNPOCTEKYeEMO Y 3BiTax JIHICTpOBCBHKOrO 0OaceifHOBOTrO
YOpaBIiHHSA BOJHHX PECypCiB, OJHAK CHCTEMHOTO aHali3y TiAPOJOTIYHUX
ocobnmBocTel piukk Ta ii OaceiiHy moci He BukoHaHO. lle 3ymoBmtoe motpely y
LTICHOMY JOCHI/DKEHHI PIYKM 3 ypaxyBaHHSAM ii HpOCTOPOBOI HEOJHOPIJHOCTI,
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CE30HHOI BapiaTMBHOCTI Ta IHTerpamii y IIMPIIUA KOHTEKCT TpaHchopmalii
rizpocucrem Kapmatcekoro periony.

Mertoauka pociaimxkenb. CTik Bomu ab0 BUTpaTH BOMU, € IHTETPAILHOIO
XapaKTEPUCTUKOIO TiAPOIIOTIYHOTO PEKAMY PIUKA. 3aBIIKH aHATI3y IIBOTO MOKa3HUKA
MOJKHa BIICTEXKYBAaTH piuHy Ta OaraTopiuHy HUKIIYHICTh CTOKY, IPOTHO3YBAaTH 3MIiHH Y
Yaci, crocTepiraTi 3a OaraTopiyHMMHU TpeHaamu Tomo. Hamu mpoaHamizoBaHO naHi
CEepPEeMHBbOPIYHNX, MIHIMAIBHUX 1 MaKCUMaJIbHHX BUTpaT Bomu 3a 1954-2023 pp.,
IIOZIGHHI BHUTPAaTH BOAM IS MaJOBOJHHX Ta 0araToBOJAHWUX POKIB Yy IYHKTI
T1IpOMETEOPOIOTiYHOrO MOHITOPHHTY p. buctpumi Tucmennupkiii  (Tigpomoct
O3uMuHA), a TaKOXK JaHI CEPEeIHBOMICIIHUX BHTPAT BOAH Ta MICIIYHHUX CyM OIIaJiB
2003-2023 pp. BiamoBigHO 1O BUKOHAHOTO aHai3y MOOYJIOBAaHO KPHBY TPEHIY
0araTopiuHUX BUTPAT, a TAKOXK OOUMCIIEHO KOPEJIALII0 MK BUTpaTaMy BOJIU Ta CyMaMu
onaxiB y OaceiiHi p. buctpuui TucMmeHuupbkiid. 3ailiCHEHO MOPIBHAHHS MapaMeTpiB
cToky y MasioBoauamid (2015) Ta GararoBomamit (1980) poku, 1o Ja0 3MOTY BUSBHTH
TEHIEHIIIT 3MIHHA BOIHOCTI.

Takox 3a MareMaTHYHHMH PO3PaxyHKaMH Ha OCHOBI JaHMX CTalliOHApHUX
TIAPONIOTIYHMX  CIOCTEpPekeHb  JIBBIBCHBKOTO  pPETiIOHATEHOTO eHTpy 3
rizpomereopororii Ha p. buctpuns Tucmenunipka (rigponoct O3uMHHA), BU3HAYEHO
MiHIMalbHI cepefiHbOMicsSuHI (Haiimenmi 3a 30 mi0) Butpatu Bomu 95 %
3a0€3IMeYeHOCTi, BiIMOBIAHO, JUIS MEPioy BiIKPUTOTO Pyciia Ta 3UMOBOTO MEpioay.
MeTomoM TiApONOTiYHOI aHamoTii Ta MaTEeMaTHYHOI IHTEPIOJIIIl 3a3HAadeHI BUIIE
MiHIMaJIbHI BUTpaTH BoIU nepeHeceHo y ctBop Hopommnpkoi MIEC (sx BaxkmuBuid
T1IpONIOTiYHUX BY30J1, IO BIUIMBAE HA CTIiK BOJAM Yy pidli) i y TaKHii cr1ocid po3paxoBaHO
€KOJIOTIYHI BHTpATH BOIW IS MIISHKH pycia Hmkde Tpedm MI'EC. Takox Hamm
nociimkeHo mopdomorito Oaceliny p. buctpumi Tucmenwnnbkoi (ZOBXHHY, YXHI,
BUCOTY, THITM pyClia TOIIO) i3 3aCTOCYBaHHSAM IIOJIbOBHX CIIOCTEPEXEHb (CEepIeHb,
KOBTEHB, 2024), TiImcOMeTpUIHNX KapT Ta CyIMyTHUKOBUX 3HIMKiB Google Earth Pro.

PesyabTaTu gocaigxkens. Piuka buctpuns Tucmennnbka 6epe mo4aTok y cXigHii
yactuHi BepxHbomHictepchkux beckunis (Vkpainceki Kapnatu) 3 mkepen mo0musy
cena Buctpuus i € mpaBoio nputokoro piuku Jmictep. Ii imma nasBa BucTpuis
Tucmennnibka ab6o buctpunsg IlinOy3pka. AnmiHicTpaTHBHO OaceiH  piduku
po3tamoBanuii 'y Mexax CamOipcebkoro Tta JlporoOuibkoro paioniB JIbBiBChKOT
obyacTi. Y BepxHiil Teuii HampsM NOTOKY MiBHIYHWH, y CepelHiid 1 HXHIA Tewil —
MHiBHIYHO-CX1JHUHA.

BinmosinHo 1o cTtpykTypHOTO KoayBaHHsA P. XopToHa, piuka Mae I’ ITHHA MOPSIIOK.
JloBKHHA piuKH, 3TigHO 3 JaHUMHU [IHICTPOBCHKOTO 0ACEHOBOTO yIpaBIiHHS BOJHUX
pecypciB, cTaHOBUTH — 81 KM, IUIOIIa BOL030IpHOTO OaceiiHy 10 31UTTA 3 TuCMEHHUIero
— 510 kM?, mToma pa3oM 3 HaitbiIbIIO0 MpuTOoKOI0 THeMennero — 1 160 km2. Cepenwiit
MOXMJI PiuKK CTaHOBUTH 9,1 %o, cepenHs BucoTa Bogo300py p. buctpuui TucMeHUIBKOT
oo cTtBopy Tigpomocta — 520 M. PiukoBmii OaceliH XapaKTepH3YyeThCS JBOMA
MOPQOJIOTIYHO PI3HUMH YaCTHHAMHM: TipChKOIO Ta PIBHUHHOIO. Y TipChKIA YaCTHHI
OaceifHy NOMIHYIOTh KpPYTi CXMJIH, BY3bKi NOJHHU Ta IIBHIKI Tedii, M0 00yMOBIIIOE
BHCOKY €pO3iiiHy akTHBHICTh. PIBHMHHA YacTHHA BiJ3HAYA€THCS MOJOTUMH CXHIAMH,
IIUPOKUMH JTOJIMHAMA Ta TOBUTHHINIOI TEUi€0, IO CIPHSIE TpoIecaM aKyMYJISIii
HaHOCIB (puc. 1).
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Jonuua piuku Tparernienoniona, 3aruraBa Mae mmpuny 100-300 M 3 BenuKorO
KinmbKicTio crapuilb. [lluprna pycna konmuBaetses Bin 10 go 50 m, rmubuna — Bin 0,5-1,5
mo 2,5 m. Jlmsa pycima XapakTepHi 4iTKo BUpakeHi dhopmu penbedy. Y BepxHii Tedii
PYCII0 MOPI’KHO-BOJOCHATHOTO THUITY HA OKPEMHUX JIISTHKAX 3 IepeBasKaHHIM TMTMOMHHOT
epo3ii (puc. 2). Y mexax [lepenkapnaTts, micis HaceJIeHUX MyHKTiB [liTMOHACTHPOK Ta
VYpix, pyclio pO3LIMPIOETHCS 1 MA€ O3HAKH PIBHUHHOTO THITY 3 MIOBUIBHILIOI TEUI€IO Ta
HOTYKHUMH JTOHHHMH BiZIKJIaJlaMH MYJTyBaTO-TJIMHACTOTO THIY (pHC. 3).

YMOBHI NOo3Ha4YeHHA
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Puc. 1. T'incomerpuuna kapta Oaceiiny p. buctpuii TucmeHnmpKoi
Fig. 1. Hypsometric map of the Bystrysia Tysmenytcka River basin

I'ycToTa piukoBOi Mepexi B Mekax BOJI0300pY € JOBOJII BUCOKOIO i KOJTUBAETHCS BiJl
2,1 10 4,0 KM/KM?, IO 3yMOBJIEHO SK HAaJMipHUM 3BOJIOKEHHAM TEpHTODii (MicsuHa
cyMa omaziB Moxe csaratu 161,4 mm — yepBens 2011 p., 142,6 MM — nmunens 2014 p.),
TaKk 1 BHUCOKMM €pO3IMHHUM TMOTEHIIaloM penbedy Ta HHU3BKOIO MPOTHEPO3iHHOIO
3IATHICTIO KapraTchKkoro (imry.

3a3HaunMo, MmO B Mekax piukoBoro OaceliHy p. buctpumi TucmeHUIBKOT
PO3TaIIOBaHUH MYyHKT TiAPOMETEOPONIOTIHHOTO MOHITOPUHTY (TiApomocT) y c. Benunka
O3umuHa, 0 Ja€ 3MOTY ONEpyBaTH AOCTOBIPHOIO iH()OpPMAII€IO 010 BUTPAT 1 piBHIB
BOJHM, BUTPAT 3aBUCIMX HAHOCIB, a TaKOX pPO3PaxOBYBATH OCHOBHI TiAPOJIOTIUHI
(mpoekTHi) mapaMeTpu BogoTOKy. [IOCT po3raioBanuii Ha niBaeHHO-3aXiJHil OKOJIHUII
c. Benuka Osumuna, Ha 0,8 kM BuIle BHamiHHs y buctpumio piuku YepxaBku, 1
00ciTyroBy€eThcs JIbBIBCHKUM periOHaIbHUM LEHTPOM 3 TigpomeTeopodiorii. [Toct
pelikoBoro Tumy o0iagHaHO 4-METPOBOIO PEHKOIO 3 I[IHOK TMOAUIKK 2 CM, aOCOIIIOTHA
Bucota "0" rpadika — 274,353 m BC. CriocTepekeHHsI y MEKEHb POBOJSATH IIOJICHHO
0 08.00 panky T2 20.00 rox., a y maBogok — koxHi 4 roguau (00:00, 04:00, 08:00, 12:00,
16:00, 20:00 roz.). CrioctepexeHb TPUBAIOTH 3 MUMNHA 1932 p. 3 n1esKuMH nepepBamH,
mo 3yMoBieHi Jlpyroro cBiToBOIO BiifHOO. Hamr amamiz 0a3yeThcs Ha JaHUX
CIIOCTEPEIKEHD TPUBATICTIO 69 pokiB (1954-2023).
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Ha p. buctpuni TucmeHuIbKil BBeleHO B ekciuiyarailito buctpuibky MI'EC. 3
II€I0 METOK CIOPYAMIN TPEeOII0 1 CTBOPWIM aKyMYIIOHOUY BOJOWMY, SIKY TaKOXK
BUKOPHUCTOBYBAJIU I BOZAOIMOCTa4aHHs J[porooumbkoro HadTomepepoOHOTO 3aBOMY.
[lig wac maBoxKy Timpocmopy/a 3a3Hajia MOIMKOMKeHb 1 1969 p. i pekoHCTpyrOBaIH.
3ro/IoM TipOCHOPY/ly BHBEIU 3 €KCILIyaTallil SK HEepeHTaOeIbHY, BOAY 3 BOJOWMHU
CITyCTHJIH, @ PyCIIO MTOCTYIIOBO MIOBEPHYIIOCS 10 pedepeHIiiHIX yMOB (puc. 4).

Puc. 2. ITopixHO-BOZOCTIATHII Puc. 3. Pycno 3 Hepo3BUHYTHMHU

THII TIPCHKOT AUISTHKH pyciia amoBiaJbHUMH (opMamMu Ha PIBHUHHIH
p. Buctpuni Tucmenunpkoi B st p. buctpuni TucMeHHIIBKOT B
OKOJIMLSX C. 3aJI0KOTh Ta ¢. [1inOyx okonuIx ¢. Benmuka O3numuHa
(doto O. ITmmrmosuy, 13.07.2024) (doto O. INmmmosuy 17.10.2024)
Fig. 2. Ripples-waterfall type of Fig. 3. Plain type of the Bystrysia
the Bystrysia Tysmenytcka River bed Tysmenytcka riverbed in the vicinity of
in the vicinity of the villages of the village of Velyka Ozymyna (photo by
Zalokot® and Pidbuzh (photo by O. Pylypovych 10.17.2024)

O. Pylypovych, 07.13.2024)

[Micnsa BigHoBneHHs riapocnopyau 2012 p. MI'EC orpumana Ha3By Hopommibka
MTI'EC i noBux BnacuukiB — TOB "AkpanoBa-luBectment". Yike 2013 p. rigpoBy30m
3HOBY BBEJIM Y IUTaHOBY eKciutyaTauito (puc. 5). MI'EC mae BctaHoBiIeHHH JTiMIT 3200py
BoaH 3 p. buctpuni Tucmennnpkoi. BiamoBigHo 10 qaHUX MpaBWIT eKCIUTyaTaIlii, J03BiJ
cTaHoBHUTH 277 THC. M Ha no0y abo 88,514 muH M 3a pik. Bogotima HoBommwmipbkoi
MI'EC cyTTeBO BrtMBa€e Ha rifgponoriyauii pexxum p. buctpuni TucMeHHIbKO1.

OmparsoBaHi HaMW JlaHI TPUBAIMX TiIPOMETEOPONIOTIYHHX CITOCTEPEIKEHD
JIBBIBCHKOTO PETiOHANBHOTO HEHTPY 3 I'iApoMeTeopoorii 3acBixumim, mo pidka
buctpunst Tucmenunpka Mae 3MmimaHe >kuBieHHs. CTiK BOAM B yCi CE30HM HE
nepeBumrye 50 % Big pi9HOTO CTOKY, B 00’€MHOMY BiIHOIIEHHI MEpeBayka€ BECHSIHUH
ctik. BecHsiHa TOBiHB (POPMY€ETHCSI Ta MPOXOAUTH y OEpe3HI—KBITHI, B OKpeMi pOKH
MOJKe po3nouaTucs y Jrotomy. HaliBuiuii piBens csaras 1,4 M Hajg yMOBHHM piBHEM
BOJIM 32 3BUYAWHUX MMOBEHI 94X MaBOJKY i 3,2—5 M — 32 BUKIIFOYHO BHCOKMX TTOBEHEH 41
naBoakiB (1912, 1929, 1940, 1948, 1966, 1980, 1998, 2020 pp.). Hanpuknan, mix yac
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naBoKy 24 yepHs 2020 p. HaiiBHIIMI piBeHb BOAU csAraB 5,13 M HaJl yMOBHUM piBHEM
BOJM. 3rigHO AaHuX JHICTPOBCHKOro 0aceHOBOTO yHpaBJIiHHS BOAHUX PECYpCiB MiX
Yac IMAaBOJKIB CHCTEMAaTHYHO MiATOILIIOIOTECS cema: Omaka, [limOyx, CtopoHa,
Oprunnyi, ['pymiB ta in. Hanpukian, mix gac maBoaky 2008 p. y c. Cropona
miaromieHo 94 nBopw, y Akux npokuBana 281 ocoba. HampukiHi KBiTHS HacTae
MEXEHb 1 IPOJIOBXKYETHCA A0 >KOBTHSA—JIMCTONA/A 3 HAHHIKYUMH PIBHSIMHU Y BEpPECHI.
AMIUTITY1a KOMTUBaHb CEPETHBOPIUHOT MexeHi csrae 37-42 cMm. Xig MeKeHHUX PiBHIB
CIIOTBOPIOETHCS HIKYE 32 TEUi€l0 MEepPiOJMYHMMH MPOIMYCKaMy BOIU 4Yepe3 rpedirio
HoBommmpkoi MI'EC (puc. 6). MexeHbp HeomHOpa3oBo (2—3 pa3u) HOPYIIYEThCS
IHTEHCUBHMMH JIONIOBHMH MABOJKAMH BHCOTOIO 1,2—1,6 M HaJ yMOBHHM piBHEM BO/IH,
Yy BUKJIFOUHO 0araToBOHI POKH — 2,3 M 1 BHIIE HaJ| IEPEAIABOIKOBUM. 3UMOBA MEKEHB
(TpyAeHBb-TIOTHI) HECTiliKa, 4aCTO MOPYIIYEThCS BIIJTUTaMH 13 MiJiioMaMu PiBHIB BOJIU
BHCOTOIO A0 1,5-2,6 M HaJ yMOBHHM PiBHEM.

Puc. 4. Pycno p. bucrpui Puc. 5. Pycno p. bucrpuni TucmeHunpKoi

TuCcMEHHIBKOT MiCHs CITYCKY BOIH 1 TicCIIsl BiAHOBIICHHS TiAPOCTIOPY IU
BUBeJIeHHs 3 ekcruryararii MIEC Hosommpkoi MI'EC (Google Earth Pro,
(Google Earth Pro, 2010 p.) 2024 p.)
Fig. 4. The Bystrytsa Tysmenytcka Fig. 5. The Bystrytsa Tysmenytcka
River bed after the release of water and River bed after the restoration of the
the decommissioning of the SHPP Novoshytska SHPP (Google Earth Pro,
(Google Earth Pro, 2010) 2024)

Puc. 6. I'pe6sist HoBommmupkoi MI'EC Ta Bonoiima, 1110 po3TaiioBaHa BUILE 3a
Tediero Bix rpedimi (poto. O. [MunmumoBwy)
Fig. 6. Novoshytska SHPP dam and reservoir located upstream of the dam
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(photo. O. Pylypovych)

CepenHbobarartopivaa BUTpaTa BOAH B ¢. Bennka OsuMuHa cTaHoBUTH 2,53 M°/c,
Momymb cToKy — 11,8 1/c 3 1 kM. MakcHMasbHi BUTPATH XapaKTepHi ISl BECHSIHOTO
nepiony, MiHIMaibHI BUTpaTH BOIM HaWYacTillle CIIOCTEpIraloTh y APYTid MOJIOBHHI
TpaBHS, Y 4epBHI abo y BepecHi—KOBTHi. OCHOBHI TiZPONOTiYHI MapamMeTpu Ui p.
buctpurti TucMeHHWIBKIH, po3paxoBaHO HaMH 3a pe3yibTaTaMH OaraTOpidyHUX
TIIPOJIOTIYHUX CIIOCTEPEIKEHb, BiI0OpaXkeHOo y Tabmuili 1.

Bararopiuni BuTpati Boau y p. buctpuii TucMeHUIBKIH MarOTh YiTKUH HUKIIYHUHA
XapakTep, M0 TMPOSBIAETHCS y KOMWBAHHAX 9—13 piyHMX TepiomiB 1 Moxe OyTH
YaCcTKOBO TOB’SA3aHO 3 BIUIMBOM COHSIYHOI aKTMBHOCTI Ha KJIIMAT, a OT)KEe, Ha CTIK BOJAU
(puc. 8). Po3paxoBanuii Hamu koeditieHT Kopensii [lipcoHa Mik CTOKOM BOJIu
Ta CHHYCOIJaJIbHOIO MOJIEJUTIO COHSYHOI aKTHUBHOCTI craHoBuTh -0.23, 3 p-
3HaueHHAM =~ 0.065. Ile o3Hauae, MmO 3B'I30K CIAOKHH ajae CTaTUCTUYHO

He3Hauyui (p > 0.05).

Tabmuns 1. OcHoBHI rigporpadivni mapaMeTpu A1 Boxo300py p. buctpuiti
TucMeHUIBKI#M 10 CTBOPY TimporocTa y ¢. Benuka O3uvuHa
Table 1. Main hydrographic parameters for the catchment area of the Bystrysia
Tysmenytcka River (Ozymyna gauging station)

Bararopiuni BuTparu -
= = = g X BOJIH, M°/C 2L« g
o ) B o o
Q = S 51 4 5% 2] 8
o < o = o> = 2 = 5
= =1 > O X o . 5 = s
o) 2| X o .2 : : o - o
<9 S © = = B =) Z > S Ao < =
=1 =e) [aaliy = Q 8 S s < =
= = 2 I~ = = ©)
—~ % = Rt 5
5 = =
m
p. buctpuus
Tucmennmpka | 206 38 27 2,53 0,73 453 11,3 373 mMm
(O3numuHa)

BriponoBx poky BUTpaTH 3MIiHIOIOTHCS 3 BHCOKOIO aMILIITYI0I0 KOJIMBaHb. 3TiIHO
aHami3y JaHuX JIBBIBCHKOTO pETiOHANBHOTO WEHTPY 3 TigpoMereoposiorii iy
MaJIOBOAHUH, 1 y OaraToBOIHMIA pPiK piyHAa aMIUITyJa KOJIMBaHb BUTPAT BOAU MOXE
cranoButH 30 M°/c i GinbIle, TP YOMy Taka BHCOKA aMILTITYa KOJHBAaHb BUTPAT BOIH
MOJKe BiI0yBaTHCS 3a OIHY 100y. MakciManbHy MATTEBY BUTpATy BOJH Ha p. buctpuiis
TucMeHnnpka croocrepiranm min 4ac karacTpodiynoro maBonky 2008 p., BoHa
craHoBmIa 453 M*/c. MinimManbHy BUTpaTy Boau 3adikcoBano y 1973 p. — 0,02 m’/c.

VY ManoBOAHI POKH KiTBKICTh TIOBEHEH Ta IMaBOIKIB HE3HAYHA, B OKPEMI POKH IX
Mocxe Oyt 1-2 y pik. HaToMicTh y 6araToBOIHI pOKH YHCEIbHICTh TIOBEHEH Ta ABOIKIB
3pocTae 1o pecsty i Oinbme. Ha pucynky 7 6aunmo, mo y manosoxuuii 2015 p. Ha p.
buctpurti TucMeHHIIBKiH crTOCTepiraiy JUIIe ABa TPABHEBI MTABOAKU. Y 0araToBOTHHIMA
1980 p. Ha piuli criocTepiraiy BiciM MaBOJKIB YIIPOAOBXK yCiX CE30HIB POKY. 3araiom
KUTbKICTh maBojkiB micist 1990 p. 3pocna. 3okpema, y p. buctpuui TucMeHHubKin
(rizporoct O3UMHHA) MakCHMallbHY MHUTTEBY BUTpaTy Boau crocrtepiramu 2008 p. —
453 m’/c. 3rigno 3 Tlnanom ynpasminHs piukoBuM OaceitnoM JlHicTpa Ha 2025-2030
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POKH, OYIKYEThCSA 3POCTAHHS IHTEHCHMBHOCTI Ta MOBTOPIOBAHOCTI CHUJIBHHUX OTIA[IiB,
MepeyciM 37TUB, M0 CIPUYHHITIME (POPMYBAHHS MTABOJIKIB.

JI71s1 OIIHKYM BOTHOCTI OKPEMHUX POKIB OYyJIO 3aCTOCOBAHO CTATUCTUYIHHUH IMiIXiJ HA
OCHOBiI  CEpeJIHLOr0  0araTopiyHOr0 CTOKY Ta CTAHAAPTHOTO  BIAXHJICHHS.
BaratoBojHUMU BBa)XaeMO pOKH, y SKHX OO0'€EM CTOKY IIEPEBHIIyBaB 3HAUCHHS
CEpeIHBOT0 CTOKY TUTFOC OJTHE CTAaHIAPTHE BiAXMICHHS. MalOBOTHUMH — POKH, Y STKAX
CTik OyB MEHIIINM 3a CepeaHE MiHYC OJTHE CTAHIAPTHE BiIXMIICHHS. 3T1IHO MPOBEACHOTO
aHayizy O0araroBoaHumu Oyiu poku: 1951, 1953, 1984, 1986, 1994, 1995, 2000 i 2015-
. bararoBomHi Oynu poxu: 1965, 1980, 1989, 1997, 1998, 2008, 2009, 2010-ii. Takuit
MiIXig  TO3BOJSE BHOKPEMHTH POKH 3 ICTOTHO BIIXHJICHOIO TiJpOJIOTIYHOIO
XapaKTEPUCTUKOIO Bij 3arajibHOI 6araTopiyHOl TEHCHIIII.

300,00

250,00
200,00
150,00
100,00

50,00

0,00 = -

ButpaTtu Boau, m.Ky6/c

Puc. 7. T'igporpadu ctoxy Boau y p. buctpuii TUCMEHHIIBKIH I MAIOBOIHOTO
(2015) ta 6araroBoanoro (1980) pokis
Fig. 7. Hydrographs of water flow in the Bystrysia Tysmenytcka River for low-
water (2015) and high-water (1980) years

Mix MajaoBOTHHUM 1 0araToBOJHMM pOKaMH iCHY€ CYTT€BAa PI3HHIS Y TaKHX
MOKa3HUKaX, K 00’€M PIYKOBOI'0 CTOKY, MOJIYJIb Ta IIap PiYKOBOro CTOKY. Hampukman,
y manoBogauit 2015 p. 06’eM cTOKY Boau OyB MeHIIMM Bin 00’emy cToky 1980 p. y
TTOHA YOTHPH pas3u (Tadi. 2).

Tabnuus 2. [TopiBHSHHS OCHOBHHUX TipOJIOTIYHUX HapameTpiB p. buctpumi
Tucmennnpkoi st ManoBogHoro (2015) ta 6araroBogHoro (1980) poki
(3rigHO HaHuX JIBBIBCHKOTO TiIPOMETEOPOJIOTIIHOTO IIEHTPY)
Table 2. Comparison of the main hydrological parameters of the Bystrytsa
Tysmenytcka River for low-water (2015) and high-water (1980) years
(according to data from the Lviv Hydrometeorological Center)

. 06'eM CTOKY, Monyib [lap cToky, Cepennbopiuna
Pik 3 CTOKY, JI/C 3 BUTpAaTa BOJN,
MJIH M ) MM :
KM Mm/c
(ManoBoIHMIN)
1980
(6araToBoTHHMiA) 155 237 752 4,89
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Ha pucynky 8 mpencraBneHo rpadik cepelHbOPIYHHX BHTPAT BOAM 3a IEPiof
cnoctepexenb 1956-2022 pp. JliHis TpeHOy, fka TMOOyAoBaHAa Ha OCHOBI JaHHX
0araTopiuyHUX CIOCTEPEKEHb 3a BHUTpaTaMH BOAM, BKa3ye€ Ha JOBOJI He3HadyHE
3pOCTaHHS CTOKY BOJH 3a OaraTtopiuHui mepion y cepenabomy Ha 0,0076 M*/c mopoky,
nepeaycimM 3 BummMHu Butpatamu y 1980-x, 2000-x Ta 2010-x pokax, MOpiBHSHO 3
noriepeTHiMuU aecaTHmiTTsIMe (puc. 8). Lle, HaliiMoBipHiIe, 3yMOBIEHO 3pDOCTAHHIM CYM
OTaIIB y TOCIIKYBAaHOMY PETiOHI, ke, Sk 3a3HaueHo y mparli . Kpyrmosa (Kpyrios
Ta iH., 2024), cymu onaniB y Oaceiini p. bucrpuni TucMeHHIBKIH, BiAMOBIAHO IO
KUJIBKOX CLEHApiiB 3MiH KIIMaTy, 3pOCTaTUMYTh NIEPEAyCiM y JITHIH mepio.
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Puc. 8. /Ilnnamika cepeqHROPIYHUX BUTPAT BOAM Y p. buctpurti TucCMEHHUITBKIH,
rigponoct O3umuHa 3a nepiox 1956-2023 pp. (moOya0BaHO HA OCHOBI TaHUX
JIbBIBCHKOTO PETIOHANBHOTO HEHTPY 3 TiAPOMETEOPOIIOrii)

Fig. 8. Dynamics of average annual water discharge of the Bystrysia Tysmenytcka
River, Ozymyna hydrological post (based on data from the Lviv Regional
Hydrometeorological Center)

3araiom MiXk cyMamH OmNajiB Ta BUTpPAaTaMU BOIHU ICHYIOTH TIiCHI 3B’S3KH, SKi
MOXYTb OyTH TOpPYIICHI aHTPOIOTEHHOIO MISIIBHICTIO. 3a OCTaHHI MECATHITTS IS
p- Buctpuni TUCMeHHMIIBKOT BJIACTHMBI YiTKi 3POCTaHHS BUTPAT BOJH y POKH, KOJH
crioctepiranu BUCOKI cymu omaxaiB (2016, 2017, 2020, 2023), i Mani BUTpaTu y
MaoBoaHi poku (2015, 2022). Xoua B OKpeMi pOKH Taki 3B’3KH BincyTHIi. Hampukan,
MpY 3HAYHUX PiYHUX cymax omaiaiB 2012 p. ta 2019 p. cnocrepiracMo HU3bKI BUTpATH
Boau (puc. 9). Lle 3acBindye HU3BKUI KOe(iLliEHT KOPETISLii, SKHi MU pO3paxyBajlk Mix
CyMaMHu OIaJiB Ta CepeHbOPIYHUMM BUTpatamu Bomu. Bin cranoBute 0,38, mo
IOBOJWUTH BIJICYTHICTh TICHHUX 3aB’SI3KIB MK ITUMH 3a3HAYCHUMH ITOKa3HHKAMHU.
MoxnMBO, 1€ 3yMOBJIEHO a0 aHTPONOI€HHHUM BIUTUBOM (BOJIOKOPHUCTYBaHHS,
JICOKOPUCTYBAHHS, 3EMIICKOPUCTYBaHHS TOWIO), ab0 BIUIMBOM XapakTepy OMNaiB
(HampuKITa, HU3bKOI0 aKTUBHICTIO OTIAiB 3JTUBOBOTO XapaKTepy BIPOIOBK POKY).
Po3paxyHok mapamerpiB KpuBoi 3a0€3MeUeHOCTi CepeJTHbOPIYHNX BUTPAT BOJIH JIA€
3MOTy BHpaxyBaTH WMOBIPHICTh HHU3bKHX Ta BHCOKHX BHUTpaT BOJIU Ta BU3HAYUTU
TEHJICHII1}0 BOJHOCTI Ha OCHOBI cepaHboOararopiunux Butpart (puc. 10; Tadin. 4). 3rigHo
3 HAIIMMH PO3paxyHKaMHU, MOKEMO CTBEpUKYBaTH, 1m0 y 95 Bunaakax 3i 100 Butparu
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BOIM y piulli 6yayTh BUmUMH, Hik 1,22 M’/c, a y 75 BUMaIKax CIOCTEPIraTUMEMO
BUTPATH BOJIU 3 TIOKa3HUKOM 1,79 M>/c i Oinblie.
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Puc. 9. /Ilunamika 6aratopigHUX BUTpAT BOJIU Ta CyM omaiB: p. buctpuis
Tucmenuripka, rigpomnoct O3umMuHa (TOOYI0BaHO HA OCHOBI JaHUX JIBBIBCHKOTO
perioHansHOTrO HeHTpy 3 ['iIpomeTeoposorii)
Fig. 9. Dynamics of long-term water discharge and precipitation totals: Bystrysia
Tysmenytcka River, Ozymyna hydrological post (based on data from the Lviv

Regional Hydrometeorological Center)
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Puc. 10. Kpusa 3a0e3meueHOCTi cepeTHbOPIYHIX BUTPAT BOIU p. buctpurii
Tucmenurpkoi (rizponoct O3uMuHA)
Fig. 10. Curve of average annual water flows of the Bystrysia Tysmenytcka River
(Ozymyna gauging station)
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Tabmuus 4. CepenHbOpiuHi BUTpaTH BoaW Y p. buctpuiii TucMeHubKiit 3a pizHoi
Boj103a0e3nedeHocTi (Tigponoct O3umMuHa)
Table 4. Average annual water flow in the Bystrysia Tysmenytcka River to the
Ozymyna gauging station

CepenHbopiuHuii cTik / 00’ eM 1 TXHS
Hasga pixu CtBOp F, km? Qwv MHSH;ISB;CTL Qosv
(m3/c / mam. M) | (M¥c / v, M?) | (M¥/c / mam.m®)
Bucrpuns c. Benuka 206 2,32/73,2 1,79/ 56,5 1,22/ 38,5
Tucmenunpka | O3uMuHa

MiHimMalbHI BUTPAaTH BOAM HAJEKaTh O OCHOBHUX T'IPOJIOTIYHUX XapaKTEPUCTHK,
SKI 4acTO BHKOPHCTOBYIOTH IIiJ] Yac TMPOEKTYBAaHHS Ta OYIIBHHLTBA pPi3HOMAaHITHUX
BO/I03a0IpHUX TIAPOTEXHIYHUX CHOPY[. Bil HHX 3aJie)KUTh BCTAHOBJICHHS BEIHYUHU
CaHITapHOTO CTOKY Ta po3paxyHOoK rpaHudHo nomyctumux ckufaiB (I'JIC) tomo. bes
ypaxyBaHHS JaHUX IMOAO MiHIMAJIGHUX BUTpaT BOIW HE MOXKIMBO PO3POOUTH Ji€Bi
3aX0JU 3 TOJIMIIEHHS SIKOCTI BOJI.

Hamu pospaxoBaHo MiHIMalbHI Ta €KOJIOTiYHI BHTpaTd BOAM p. bucrpuri
Tucmenurpkoi y ctBopi rigporocta O3uMuHa. 3aBIIKH MaTEMAaTHIHUM PO3paxyHKaM
Ha OCHOBI JaHWX CTalllOHAPHHUX TiJPOJIOTIYHUX CHOCTEpPeKeHb JIBbBIBCHKOTO
pETioHaNBHOTO HEHTPY 3 TiApoMeTeopoIorii Ha rizponocTi p. bucrpuni TucmennpKoi
(O3nmuHa) Oys0 BH3HAYCHO MiHIMaNbHI cepeaHboMicsasdHi (Haitmenmmi 3a 30 1i0)
BUTpaTU BoAM 95 % 3a0e3medeHocTi, BiAMOBIAHO, AJIs MEPIOAY BIAKPUTOrO pycia Ta
3UMOBOTO niepiony. Bonu cranosmsats 0,21 M/c s nepioay Bigkpuroro pycia ta 0,20
M>/C — IUISt 3MMOBOTO nepioxny (Tadm. 5).

Tabmuug 5. Minimaneai (HaiiMenmi 3a 30 1i0) BUTpaTu BOAH y pidmi
(rigponioct O3uMuHA)
Table 5. Minimum (lowest in 30 days) water flow in the river River
(Ozymyna gauging station)

Minimanbhi BuTpaty Bojau (Halimenmii 3a 30 1i6), M>/cex
Hazsa F. i TIepioJ] BIIKPUTOrO pyciia 3MMOBHI IIepiof
BOAOTOKY ’ Q Q Q Q Q Q
75% 95% 97% 75% 95% 97%
buctpuwn | 206 040 | 021 019] 045| 020] 0,16
Tucmenuipka

CraHOM Ha CBHOTOAHI €IMHOI 1 YITKOI BIAITOBIMI INOMO0 BU3HAYEHHS PO3MIPY
CKOJIOTIYHMX BHUTpaT HeMae. 3 MeTowo 3a0e3ledeHHs MaKCHMAaIbHO MOXKIMBHX
010JIOTIYHUX, CaHITAPHUX Ta TIAPOJOTIYHUX YMOB JKUTTS y BOJOTOII MPHIMAEMO
BEJIMYMHY CaHITAPHOTO CTOKY — 75 % Bia MiHIManbHOI cepegHbOMICSYHOT BUTpaTtn P=95
%, a 1Ie, 3riJHO 3 HAamuMHU po3paxyHkamu 0,16 M’/c 114 mepiofy BiZKpHTOro pycia Ta
0,15 M*/c — m1s 3UMoOBOTO TIEpioy (Tab. 6).

VY crBop MI'EC (c. HoBommui) 3a3HadeHi BUINE CEKOJOTIYHI BHUTPATH BOJH
MEPEeHECeHI MUIAXOM TiIPOJIOriuHOI aHAJoTii Ta MaTeMaTH4YHOI I1HTEPIOJIAII.
[TizcyMKOBi pe3yNbTaTh CaHITAPHOTO CTOKY HABEJCHO y Tadmmi 7.

OTxe, po3paxoBaHi HAMH €KOJIOTIYHI BUTPATH JJsl p. buctpuii THCMEHHUIBKOT y
ctBopi MT'EC (c. Hosommui) 11 epiofy BimkpuToro pycia ctrarosaats Q = 0,30 m/c,
ans 3uMoBoro Tepiogy — Q = 0,29 M*/c (uB. Tabn. 7). Kosken BOAOKOpHCTYBad uH



TMununosuy O., KoBanbuyk 1., binantok B., 'padap 1. T'izponoriyna xapakrepucTuka. ..
ISSN 2519-2620. IIpo6aemu reomopdonorii i maneoreorpadii...2025. Bum. 1 (18), 85-101 97

BOJIOCIIOKMBAY, KOPHUCTYIOUHCh a00 CIIOKMBAIOYM BOJHI PeCcypcH, 3000B’s3aHHI
JOTPUMYBATHCS 3aKOHOJABYMX BHMOT MIOAO TPOMYCKY B HWXKHIH 0’ed caHiTapHUX
ButpaT. OcTaHHI MalTh BaXJIMBE CKOJIOTIYHE 3HAYCHHI, aDKe 3a0e3medyroTh
KHUTTE3TATHICTh TIOTOKY.

Tabmuis 6. Ekonoriuxi BUTpaTH BOIH Ha Tigponocti O3uMuHa
Table 6. Ecological water flow at the Ozymyna gauging station

Ilepion BIZKPHUTOTO . .
P10 BUIKP 3umMoBHii iepion
HasBa pixu INppomoct F, pycna
KMz Q MiH Q €KOJIOTiYHA Q Min 95% Q €KOJIOTiuHa
95 9%, M3/C M3/c M3/c M3/c
buctpung | Osummua | 206 0,21 0,16 0,20 0,15
TucMmeHnIpKa

Ta6muns 7. Exonoriuni BuTparu Boau B crBopi HoBommuskoi MIEC
Table 7. Ecological water flow in the Novoshychi SHPP section

Iepioxg . .
BiJKPHUTOTO pycla 3umosuii nepion
Hasga pixu CrtBOp F, xm?
Q Min 95 %, Q €KOJIOTIYHA Q Min 95% Q €KOJIOTiuHa
Mm/c Mm/c Mm/c M3/c
buctpuns c. Hosormmui 389 0,40 0,30 0,38 0,29
TucMmeHnIpKa

3a3Haunmo, 1o B €C 111 BU3HAUCHHS €KOJIOTTYHOTO CTOKY PiYKH BUKOPHCTOBYIOTb
Meron Tennanta (abo mMerom MoHTaHa, Ha3Ba moxoauTh Bix mTaty CIIA), 3a skumM
MPUMYCKAIOTh, MO I MIATPUMKH OI10JOTIYHOT IUTICHOCTI PIYKOBOi €KOCHCTEMHU
HeoOXiZHa MeBHA YacTKa cepeIHbOpiuHOro cToKy (mean annual flow — MAF) (I'ynsieBa
O. Ta iH., 2024). Baxaetrscs, mo 10 % MAF € HallHMKY0I0 BETMIUHOIO MHUTTEBHX
BUTpPAT BOAM, HEOOXIJHOI JUIS MIATPUMKH KOPOTKOYACHOTO BW)KMBAHHS BOJHUX
oprani3mis, Toai sk > 30 % MAF € Takumu, 1m0 3a0e3nedyoTh 0i0JIOTiYHY ITICHICTh
piukoBoOi ekocrcTeMH 3aranoM. Po3paxoBaHuii HAMH IOKa3HUK €KOJIOTIYHOTO CTOKY Y P.
buctpumi  Tucmenwnpkidd, BimmoBimHO 10 1wOro wmeroxy (10 %  Big
cepenHb06araTopivHoro cToKy), cranoBuTh 0,25 M*/c y rigponocti Ozumuna, Ta 0,47
M’/c — y ctBopi Hoormmupkoi MITEC, 1o € BUIINM, HiK y HOMEpPEIHIX pO3paxyHKax,
SIKI BpaXOBYIOTh MiHIMQJIBHY CEPEIHBOMICSIHY BUTPATy BOJIH.

3a OKpeMUMH Bi3yaJIbHUMH CIIOCTEPEKEHHIMH Ta ONMUTYBAHHSIM MiCLIEBUX JKUTEIIB,
po3tamoBana Ha p. buctpuns Tucmenunpka Hosommneka MIEC mnepioguuHO He
3a0e3revye HOpM CaHITapHUX BUTPAT, 3aTPUMYIOUH (aKyMYIIOIOUH) CTiK BOJU Y CBOTH
BOJIOTOCTIONAPCHKil cuctemi (Bomoiimi). TuM camuM Ha nesikuii mepiox p. buctpuis
Tucmennnpka y HmxkHeoMy 0’ehi MI'EC He oTpruMye IpHUpPOTHOTO CaHITApHOTO CTOKY,
NpakTU4HO nNepecuxae. [lopymeHnii rpebnero TiAPOJOTiYHUN pPEXHUM Hece 3arpos3y
HacaMmIiepen ixriodayHi Ta IHIIMM >KMBHUM OpraHi3aMaMm y pidii. Pexomenmyemo:
Jlep>kaBHIlM €KOJOTiIYHINM 1HCHEKIii 3A1iCHIOBATH OTIEPATUBHUI KOHTPOIb 32 PIBHAMH
Boau y BogoiMi HoBommnekoi MI'EC, a Takosx 3a BUTpaTaMu BOJH Y HIDKHEOMY O’ €di
BojOMMH, Jlep’kaBHOMY areHTCTBY BOJHHUX peCypciB YKpaiHH po3pOOHUTH HOBI, YITKO
chopMyJIbOBaHI HOPMATHBU CaHITAPHUX BHUTPAT BOAM Yy piukax YKpaiHd, S§Ki
BIMOBIAaTUMYTh BHKJIHMKaM CBHOTOACHHS WIOAO 3pOCTaHHA AaHTPONOT€HHOI'O
HaBaHTa)XEHHS Ta TI00ANTBHAX 3MiH KIIIMaTy.
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Oorosopenns. [1ix yac qociiKeHHs BUSABICHO, IO TiAPOJIOTIYHUA PEKUM PIUKH
Buctpuni TuCMEHHMUBKiH XapakTepU3YeTbCS BHUCOKOIO CE30HHOIO Ta PIYHOIO
MIHJIMBICTIO, IO 3YMOBJICHO SK TPHPOJHUMH UYWHHHKAMH (penbed, KiIiMmar, THI
JKUBJICHHS), TaK 1 aHTPOIIOTEHHMM BILTUBOM (ekcruryatailis Hosommiekoi MI'EC).
3icraBnenHs 6araroBoguoro 1980 poxy 3 manoBoguuM 2015 pokom mokasano Oinblie
HiX YOTHPUPA30BY Pi3HUIIO B 00’€Mi CTOKY, MOAYJIAX 1 MIapax CTOKY, IO 3aCBiT4ye
JyTIUBICTH BOJ0300PY 110 3MiH OIaJIiB Ta KJIIMaTHIHUX KOJUBAHb.

Jani OaraTopiyHMX CIOCTEPEXKEHb BKA3ylTh Ha TEHJACHIIO JO MOCTYIOBOIO
3pOCTaHHS CTOKY BOJIH, IO KOPEJIOE 3 MPOTHO30BAaHUMH 3MIHaMH KIIiMaTy Ui PErioHy
(30iBIIICHHS OMAMIB Y JTiTHIH TTepion). Bomrowac HoBommnbka MI'EC 3HauHOIO Mipoto
BIUIMBA€E Ha TiJPOJIOTIUHI XapaKTepPUCTHKH Y HWKHIN Tedii piukd, HacaMIepes ImiJ] 4ac
MeKeHeH, KOJIM POITYCKH BOHM 3 TPe0ITi CIOTBOPIOIOTH IPUPOIHUIA pekuM Tedii. OTxe,
nociimkeHast p. buctpuni TUCMEHUIBKINA MATBEPIKY€E BAXIUBICTh MOHITOPHHTY Ta
aIaNTHBHOTO YIPABIIIHHA BOAHUMH pPeCypcaMu, IepeayciM B YMOBaxX 3MiH KIIIMaTy Ta
AKTHBHOTO BUKOPUCTaHHSI T'IpOCHEPTETHYHOTO MOTEHIiany piuku bucrpui.

BucnoBku. baceiin p. buctpuni THCMEHHIIBKOI pO3TAalIOBaHWA B MeEXaX ABOX
reoMopdOJIOTIYHAX 30H, M0 BIUIMBAE HAa YMOBHU (OpMYyBaHHS CTOKY. baratopiusi
BUTpaTH BOAW y p. buctpuus TucMeHHIIbKA JAEMOHCTPYIOTh IMKIIYHUEI Xapakrtep 3
nepiofaMu KOJHMBaHb B 11-23 poku, 10 OB’ S3aHO 3 BIUIMBOM COHSYHOT aKTUBHOCTI Ta
KIIMaTHYHUX 3MiH. 3aranbHU{ TpeHJ OaraTopiyHHUX BUTPAT BKa3y€e€ Ha IIOCTYIIOBE
3pOCTaHHs iXHIX CEpPeJHBOPIYHHMX, 110, WMOBIPHO, IIOB’S3aHO 3 TJIOOAJILHUMHU
KIIIMaTHIHUMH 3MiHaMH, IEPEAYCiM 31 30UIbIIEHHAM CyM OnafiB y perioHi. Lle BruBae
Ha IMaBOAKOBHH PEXUM, a/Ke KUIBKICTh IMABOJKIB YIMPOIOBXK OCTaHHIX JECATHIITH
3pocia, MO 3acBiAYYIOTh JaHI MaKCUMaJbHHX BHTpaT Bomau y piumi. Jo 2006 p.
MaKCHMaJbHI BUTPATH BOJU 3a YCIO ICTOPIIO CIIOCTEpEeKEeHb Oy HIKYUMH, HIXK 32
octaHHi 25 pokiB. 3okpema, y p. buctpuni TucMmenunpkiid (rizponoct O3ummuHa) 3a
OCTAHHI JIECATUIITTS MaKCHMalIbHi BHTpaTH 3pocid 3 375 mo 453 m’/c. BomgHouac
3B’30K MK CyMamH ONaJiB 1 BHTpaTaMH BOIHM HE € OJHO3HAYHUM (Koe(ilieHT
kopensii 0,38), 10 CBIAYUTH MPO BILIUB JTOJATKOBUX YMHHUKIB.

Hamu BHWKOHaHO MaTeMaTW4HI PO3paXyHKH MIHIMAIBHUX CEPEIHBOMICIIHUX
(marimenmmx 3a 30 ni6) BuTpat Boau 95 % 3abe3meueHocTi, BiIMOBIAHO, IS IEpioTy
BIZIKPUTOTO pycia Ta 3uMOBOro nepiony. [ns rigponocta O3uMUHa BOHU CTAHOBIATH
0,21 M’/c mns mepiogy BinkpuToro pycma ta 0,20 M’/c — IS 3MMOBOTO TIEPiOfy.
BiamoBimHO 1m0 MiHIMaTbHUX BHTpPAT BOAM, a TaKOX 3 METOI 3abe3ledeHHS
MaKCHMaJIbHO MOXIUBHUX OI10JOTIYHHX, CaHITAPHHUX Ta TiAPOJOTIYHHX YMOB KUTTS Y
BOJIOTOIIl HAMH PO3paxoBaHi €KOJIOTiyHI BUTpaTH Boau y p. buctpuni TucmeHumpkoi
(rimporioct O3uMuHA), a 1€, 3TiJHO 3 HAIIMME po3paxyHkamu — 0,16 M°/c 11 mepiony
BizKpuToro pycnata 0,15 M*/c — s 3umoBoro nepiony. Y creopi MI'EC (c. HoBommyi)
3a3HavyeHi eKOJIOTiYHI BUTPAaTH BOAM IEPEHECEHI LIISIXOM TiApOJIOTIUHOI aHanorii Ta
MaTeMaTH4HOI iHTeprosii. BiamosigHo, as nepioay Bimkputoro pycia Q = 0,30 Mm/c,
nns 3uMoBoro Tepiony — Q = 0,29 m’/c. OTxe, y pycai p. buctpuni TucMeHHIBKOT
Huwxkde rpedni Hopommupskoi MI'EC HEoOXiHO cTPOTO NOTPUMYBATHCS €KOJIOTIYHUX
BHUTPAT BOJIU 3 METOI0 30epeKeHHs eKOJOTIYHNX (PYHKIIIH piuKy.

Moasika. JlocmimkeHHss BUKOHaHO B pamkax Temu [12-B® ['eorpadiuni
OCHOBH 30aJlaHCOBAaHOT'O BUKOPHCTAaHHS 0AaceHOBUX CHUCTEM B yMOBax 3MiHU
KIIIMAaTy.
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