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MaKCHMaJIbHOTO CTOKY BECHSIHMX BOJIOIIJIb Ta [IOIOBYX NIABOAKIB B YKPaiHChKIil yacTuHi 6aceiiny p. Bicna. ¥ po6oTi
BUKOHAHUM 36ip, MiIrOTOBKA Ta aHAaJi3 TipOJOTiYHUX, METEOPOJIOTIYHUX BUXITHUX JAHUX Ta JAHUX AUCTAHLiITHOTO
30HAYBaHHS 3eMli, [0 BUKOPUCTAHI IPU pO3paxyHKax MaKCUMaJIbHOTO CTOKY BECHSIHMX BOJOII/b Ta AOLOBUX
[IaBOJKIB y JOCHiIKyBaHOMY 6aceliHi, a TAKOX II0[1aJIbIIOr0 TiAPOJIOTiYHOr0 MO/ IOBAaHHS 3aTOIIJIEHHS OKPEMUX
IiZISTHOK BOJI0300PY, SIKi MalOTh IOTEHLINHO 3Ha4yHi pu3uku 3aronseHHs (TTI3P3). [Iposenena oujinka ofHOpigHOCTI

Ta CTaHiOHapHOCTi pH,]_IiB JaHNX MaKCUMAJIbHOTO CTOKY (MaKCI/IMaJIbHI/IX BUTpPAT BOJU Ta mapiB CTOKy) BECHAHOTO



BOJIOIIIJIJISL Ta JOIOBUX I1ABOJIKIB PiuOK 6acelHy p. Bicsia, BuU3HaYeHa [UKIIYHICTh KOJIMBAHb CTOKY, @ TAKOX
BMKOHAaHA CTaTUCTUYHA 0OPOOKA BUXIIHUX TiIpOJIOTiYHUX JAaHUX Bifl oYaTKy crioctepesxens 1o 2015 poky,
BKJIIOYHO. BU3Hau€HHS MaKCHMMaJIbHOTO CTOKY pidoK 6aceiiHy p. Bicsa B Mexxax YKpaiHu BUKOHaHeE 3
BMKOPHMCTAHHSIM OIIEPaTOPHOI MOfeJli, po3po6sieHoi BieHnMU OLeChbKOro Jep>KaBHOTO €KOJIOTIYHOrO YHIBEPCUTETY.
3 METOI0 OOrPYHTYBaHHSI IapaMETPiB perioHabHOI METOAMKY, BUKOHAHUI PO3PaxyHOK XapaKTEePUCTUK
MaKCHMaJIbHOTO CTOKY PiZIKiCHOI iIMOBIpHOCTI II€PEBUIIEHHS, K BECHSIHOT'O BOJOIIJLIS, TAK i JOIOBUX ITaBOJKIB.
Pe3ynbTaToOM pO3paxyHKiB € XapaKTEPUCTUKU CXUJIOBOTO NIPUIJIMBY (LIapy CTOKY IIaBOAKIB i BECHSIHOT'O BOLOIIJLIIS,
TPUBAJIICTb PUIJIABY 31 CXWJIB 4O PYCJIOBOI MEPEXi, Ta MaKCUMaJlbHi MOZAYJI CXUJIOBOTO NPUIIUBY) reorpaivyHo
y3arajibHeHi 3a TepUTOPi€l0 TOCIiIKyBaHOro 6aceiiHy 3 BUKOPUCTAaHHIM GIS-TexHOJIOrii1, a TaKOX pO3paxyHKOBI
PIiBHSIHHS 117151 BU3BHAUYEHHS TpaHchOopMaLifHUX QPYHKLIM MAaKCUMaJIbHOTO CTOKY Pi3HOTO IOXOKEHHS (PyCJloBe
Io6iraHHs, pycao-3amiaBHe peryoBaHHs). OGrpyHTOBaHA perioHajbHa METOAMKA [103BOJISE€ BU3HAYATU
XapaKTEPUCTUKY MAKCHUMAJILHOTO CTOKY PiKiCHOI iMOBIPHOCTI IEPEBUILEHHS BECHSIHUX BOLOIILIb i NOLOBUX
IIaBOJKIB 32 BiJICYyTHOCTI JAHUX TiIPOJIOTiYHUX CIIOCTEPESKEeHb Ha TEPUTOPIi JOCiIKyBaHOrO 6acelHy. [IopiBHSIHHS
PO3PaxyHKOBUX MaKCUMaJIbHUX MOMYJIiB CTOKY Ta BUTPAT BOJH ITifYac IIPOXOJKEHHS [aBOJKIB PiKiCHOI
IMOBIPHOCTI [TI€PEBUILIEHHS 3 MAaKCUMaJIbLHUMU CIIOCTEPESKEHUMMU Ta Pe3yJIbTaTaMU CTaTUCTUYHOI OOPOKU
[10Ka3aJ1o, 10 IIPeCTaBIeHa METOAMKA € TEOPETUYHO Ta IPAKTUYHO OOIPYHTOBAHOIO; TOYHICTb PO3PaXyHKIB
XapaKTEePUCTUK MaKCUMaJILHOTO CTOKY PifIKiCHOI iMOBIDHOCTI [1I€PEBUILEHHS J151 BECHSIHUX BOOIIi/Ib CKJIaja +
8,84%, a 151 momoBUX NaBOAKIB + 18,3%. OuiHKa pu3uKiB 3aToIyIeHHs nposeneHa s TII3P3, mo 6yau BU3HAvYeHi
3rinHo [11aHy ynpaeiliHHS pU3MKaMU 3aTOIJIEHHS HA OKPEMUX TEPUTOPISIX y MeXax palloHy 6aceiiHy piuku Bicsa Ha
2023-2030. Y npucepraniiHoMy OOCIiIPKEHHI TPOaHali30BaHi iCHYI04Yi METOIY Ta MOZEJI, 110 BUKOPUCTOBYIOTHCS Y
CBITOBIV IIPAKTULi IPU BU3HAYEHI 30H 3aTOIJIEHHS. BUKOHAHE ipoJIoriYyHe MOIE/II0OBAHHS 30H 3aTOIVIEHH 3
BUKOPUCTAHHSM ITporpamHoro 3abesnedyenHs HEC-RAS, pospo6sienoro Kopnycom iHskeHepiB-TiposioriB
BiticbkoBo-Mopchkux cuit CIIIA. YV aKoCTi BUXiZHUX AaHUX IIPU MOJIEJII0BaHHI BUKOpPHCTaHa NobyoBaHa 1udposa
Mogesb pesnbedy, faHi TPOMipHUX poOIT Ta po3paxyHKoBi rinporpadu. Liudposa mozpens penbedy (LIMP)
IOCJiIKyBaHOI TepUTOpii po3pobsieHa 3 BUKOPUCTAHHIM IIporpamHoro 3abesneyeHHs QGIS 3a SRTM 3HiMKamy,
oTpuMmaHumu 3 pecypcy EarthExplorer a takox 3a nannmu npoexry HydroSHEDS, npoBenenomy BeecBiTHIM
doupom guxoi npupoau CIIA 3 MeTo10 CTBOpeHHS UMPPOBYUX APIB JaHUX [JIs NiATPUMKU IIMPOKOMACIITAOHUX
TipoeKOoJIOriYHUX AOCaiIKeHb. PO3paxyHKOBI rifporpadu nobyoBaHi [ij1s1 BECHSIHMX BOAOIIIJb Ta JOLIOBUX
[1aBOJKIB 32 METOLVKOIO, HaBeneHow y CHIll 2.01.14-83 ta ynockonasneHotw €.]1. 'onmuenko ta C.B. ABranricom, npu
LIbOMY OKpeMi ImapaMeTpy OOIPyHTOBaHI Ha JaHUX PiYOK OCIIIKyBaHOTO Periony 6aceuny p. Bicau. Y po6oTi
IIPOBEJEHNII TOPIBHSAIbHUI aHasli3 pOo3paxyHKOBUX rifporpadis 3 pakKTUYHUMU 32 XapaKTE€PHI POKHU (32 POKU 3
MaKCHUMAaJIbHOIO CIIOCTEPE’KEHOI0 BUTPATOIO BOJIU BECHSIHOTO BOJOMIJII Ta NOUIOBUX NIABOJIKIB), IKUI1 TTOKa3aB
BUCOKY 30DKHICTb (popMU rizporpadis Ta 06’eMiB CTOKY. Moie/I0BaHHS IJIOLLi 3aTOIIJIEHHS! HA TEPUTOPIi 3
HASIBHICTIO JaHUX TiAPOJIOTIYHUX CIIOCTEPEXXEHb IIPOBECHE Ha NpUkKiani p. Pata - c¢. Bonuus. BukoHane
MOPiBHSIHHS IJI0Mi 3aTOIJIEHHS MiJ 4Yac IIPOXOAKEHHSI MaKCUMaJIbHUX BUTPAT BECHSIHUX BOJOIIb i JOIOBUX
MaBOJIKiB 32 PO3PaxyHKOBUM Ta (GaKTUIHUM Tifiporpad oM, sIKe oKas3aao 3HaYHY 3aJ1€XKHICTh IO 3aTOMJIEHHS Bif,
penbedy MicLeBOCTi Ta XapakTepy HifcTUIbHOI noBepxHi. [IpoBeneHa oliHka pu3uKiB 3aTorieHHs ais p.Para - c.
[Tpucrans 3a BilCyTHOCTI CIIOCTEPEXXEHD 32 PIYKOBUM CTOKOM. Br3HaueHa KijbKiCTb 06'€KTIB, 1110 TOTPANUIu 10
30HMU 3aTOIJIEHHS], BKJIIOYAIOUX Oy IiBJIi, >KUTJIOBi OyAUHKY, KyJIbTYPHIi IIaM'SITKU, IPOMUCJIOBI 00’€KTH,
CiJIbCBKOTOCIIOJAPChKI TEPUTOPII, ZOPOr'U Ta MOCTH, BEJIMYMHA PU3UKY 3aTOIJIEHHS NTOMipHa. [IpencraBiena
MEeTOJMKa MOXKe OyTH BUKOPUCTaHA [1Jis iHIIKX pivyoK 6acelHy p. Bicsia 3 MeTO0 BU3HAYEHHS BEJIMUUHU PUBUKY
3arorieHHs TII3P3 Ta peKOMEHIY€EThCA 3 METOIO IOAAJIbIIOI iMIIeMeHTalii [laBogkoBoi gupektuBy €C B YKpaiHi
Ta BIPOBA/I)KEHHS IJIaHy YIIPaBJliHHS PU3NKAMU 3aTOIJIEHHS] HA OKPEMUX TEPUTOPISIX Y MeXKax palioHy 6acenHy

piuku Bicya Ha 2023-2030 poku.

2. The dissertation is devoted to research and flood risk assessment during the passage of the maximum runoff of
spring and rain floods in the Ukrainian part of the Vistula River basin. In the work, the collection, preparation and
analysis of hydrological and meteorological raw data and data of remote sensing of the Earth, used in the
calculations of the maximum runoff of spring and rain floods in the studied basin, as well as further hydrological



flood modeling of individual areas of the catchment, which have potentially significant flooding risks (APSFR), were
performed. The homogeneity and stationarity of data series of the maximum runoff (maximum water discharges
and runoff layers) of the spring and rain floods of the rivers of the Vistula River basin were evaluated, the cyclicity
of runoff fluctuations was determined, and statistical processing of the initial hydrological data from the beginning
of observations to 2015 was performed. Determination of the maximum runoff of the rivers of the Vistula River
basin within Ukraine was carried out using the operator model developed by scientists of the Odesa State
Environmental University. In order to substantiate the parameters of the regional methodology, the calculation of
the characteristics of the maximum runoff of the rare probability of exceeding both spring and rain floods was
performed. The results of the calculations are the characteristics of the slope influx (runoff layers of rain and
spring floods, the duration of slope influx, and the maximum modules of the slope influx) geographically
generalized by the territory of the studied basin using GIS technologies, as well as calculation equations for
determining the transformation functions of the maximum runoff of different origin. A well-founded regional
method allows determining the characteristics of the maximum runoff of the rare probability of exceeding spring
and rain floods in the absence of hydrological observation data in the territory of the studied basin. A comparison
of the calculated maximum runoff modules and water dischargres during floods of rare probability of exceedance
with the maximum observed and the results of statistical processing showed that the presented method is
theoretically and practically justified; the accuracy of the calculations of the characteristics of the maximum runoff
of the rare probability of exceedance for spring floods was + 8.84%, and for rain floods + 18.3%. The flood risk
assessment was carried out for APSFR, which were determined according to the Flood Risk Management Plan in
individual territories within the Vistula River Basin District for 2023-2030. The dissertation research analyzed the
existing methods and models used in global practice when identifying flood zones. Performed hydrologic modeling
of flood zones using HEC-RAS software developed by the Hydrologic Engineering Center of US Army Corps of
Engineers. The constructed digital evaluation model, data of measuring works and calculated hydrographs were
used as input data for modeling. The digital evaluation model of the study area was developed using QGIS software
based on SRTM images obtained from the EarthExplorer resource, as well as data from the HydroSHEDS project
conducted by the World Wildlife Fund US to create digital data layers to support large-scale hydroecological
research. Estimated hydrographs were built for spring and rain floods according to the methodology given in SNiP
2.01.14-83 and improved by E.D. Hopchenko. and S.V. Avgaytis, while individual parameters are based on the data of
the rivers of the studied region of the Vistula River basin. In the work, a comparative analysis of calculated
hydrographs with actual ones for characteristic years was carried out, which showed a high convergence of the
shape of hydrographs and runoff volumes. Modeling of the inundation area in the territory with the availability of
hydrological observation data was carried out on the example of the WGS Rata - Volitsa. A comparison of the
inundation area during the passage of the maximum runoff of spring and rain floods was performed according to
the calculated and actual hydrograph, which showed a significant dependence of the inundation area on the
topography of the area and the nature of the underlying surface. The flood risk assessment was carried out for the
Rata - Pristan in the absence of observations of the river runoff. The identified number of objects that fell into the
inundation zone, including buildings, residentials, cultural monuments, industrial facilities, agricultural areas,
roads and bridges, the magnitude of the risk of flooding is moderate. The presented method can be used for other
rivers of the Vistula River basin in order to determine the magnitude of the flood risk of the APSFR and is
recommended for the purpose of further implementation of the EU Flood Directive in Ukraine and flood risk
management plan within the area Vistula River Basin District for 2023-2030.
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IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0Cc00H: KuiBchkuil HallioHa IbHUI YHiBepcuTeT iMeHi Tapaca

[leByeHka

Kopg 3a €IPIIOY: 02070944

MicueSHaxo,q)KeHHﬂ: ByJI. Bonopumupceka, 6ya. 60, Kuis, 01033, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xpucrtiok bopuc ®enoposuy

2. Borys Khrystiuk

KBasidikanis: . reorp. 1., 11.00.07
Imentudikarop ORCID ID: 0000-0003-4290-3745
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIA TiZIPOMETEOPOJIOTIYHUIA iHCTUTYT JlepKaBHOi

ciyk6u YKpainu 3 Hai3BU4YallHUX cUTyaliil Ta HalioHanbHOi akafemii Hayk YKpaiHu
Kopg 3a €IPIIOY: 02572508

Micue3HaxoaKeHHs: npocnekt Hayku, 6yz. 37, Kuis, 03028, Vkpaina

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: AkanieMivHui1

PeuenseHTu

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. l'onuin MapuHa BosnogumupisHa

2. Maryna Goptsiy

KBasigikanis: k. reorp. 1., 11.00.07

InenTudikarop ORCID ID: 0000-0002-3437-3732

JoparkoBa iHdpopmamnist:

TloBHe HaiMEHYBaHHS IOPHUIHYHOI 0COOH: OneChKuil HEP)KABHMUI €KOJIOTIYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 26134086

Micue3HaxoaKeHHS: ByJ. JIbBiBCEKA, OyH. 15, Oneca, 65016, Ykpaina

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Iakip3aHoBa JKanHerra PamunisHa

2. Zhanetta Shakirzanova

KBasigikamnis: 1. reorp. 1., npogdecop, 11.00.07

Inentudikarop ORCID ID: 0000-0003-0600-5657

JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: OieChKUiA IePKaBHUI €KOJIOTIYHUI YHiBEpCUTET

Kog, 3a €IPIIOY: 26134086

Micue3Haxoa KeHHS: By JIbBiBChbKa, 6y, 15, Ozeca, 65016, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Jlo6opa Haranis CrenaHiBHa

Jlo6oma Hartasnis CrenaHniBHa

Inbina Ana OsekcaHpiBHA

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



