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Y jaucepramii BUKOHAHO JIOCHI/DKCHHS MaKCHMAJIBHOTO CTOKY BECHSHOTO
Bojonuuist B OaceiiHi p. [liBgenHuit byr. AKTyalbHICTh AOCTIAKEHHSI 00YMOBIIOETHCS
HAYKOBUM 1 TPAaKTUYHUM 3HAYCHHSIM BIIOMOCTEH IMOJ0 YMOB (OpMYBaHHS
EKCTpEMabHUX 3HAYCHh MAaKCHUMAJIBHOTO CTOKY BOJM, YacTOTH IXHBOI IIOSBH,
0aratopiuHMX TEHJCHIIM, PO3PaXyHKOBHX XapaKTEPUCTHUK, MPOTHO3YBAaHHS TOIIIO.
OcoOmmBo BaxIuB1 Taki 3HaHHA g p. [liBgennuit bByr, ockinpku 11 Oaceiin
XapaKTepU3y€eThCS BUCOKUM PIBHEM T'OCIIOAAPCHKOTO0 OCBOEHHS TEPUTOPII.

Meroro poOOTH € BCTAHOBJICHHS MPOCTOPOBO-YACOBUX 3aKOHOMIPHOCTEH
MaKCUMaJILHOTO CTOKY BeCHsSHOTO Bojonuwis p. [liBaennuit byr Ta Bu3HaYeHHs HOTO
PO3PaXyHKOBUX XapaKTEPUCTHUK.

OG’eKTOM JOCHIKEHHS € MaKCUMaJIbHUN CTIK BECHSHOTO BOJOIULISA PIYOK
Oaceitny IliBnennoro byry.

[IpenmeToM MOCHIIKEHHS € MPOCTOPOBO-YACOBI 3aKOHOMIPHOCTI MaKCUMaIbHOTO
CTOKY BecHstHOTO Bonmoniuig p. [liBnennuit byr Ta iforo po3paxyHKoOBi XapaKTEpPUCTHUKH.

Po3ristHyTO OCHOBHI YMHHHMKM Ta yMOBH ()OPMYBaHHS MaKCHMAalbHOTO CTOKY
BECHSAHOTO Bojomnuwiss B Oaceiini p. [liBnennnit byr. ®opMyBaHHS BOJHOTO CTOKY
BiIOyBa€eThCs y BEpXHIM Ta cepeaHiii dactmHax Oaceiiny. HwxHsS dwactwrHa, 110

pO3TalllOBAHO y CTEMOBIA 30HI CYTTEBO HE BIUIMBAE€ HA BEJIMYHMHY BOJHOTO CTOKY



p. lliBgennuit byr. Kmimatnuni 4MHHUKA YMOB ()OpMYBaHHS BECHSHOI'O BOAOILIISA
XapaKTepU3yIOThCS LUKIIUHUMH KoOJIHMBaHHAMU. Bopuwmii ctik p. [liBnennuii byr y
MUHYJIOMY MaB CYTT€BY MIHJUBICTb. 3T1IHO T1IPOMETPUYHHUX CIOCTEPEKEHb CAMHUM
OararoBogHUM pokoM OyB 1932 p., a camum manoBogHum — 1921 p. IlokaszaHo, 110
nourHarouu 3 80-X pokiB XX cTopiyus BiAOYBA€TbCS 3MEHIIEHHS! MAKCUMAJIBHOTO CTOKY
BECHSHOTO BOJIONUUIS Ta 30UIBIIEHHS MIHIMAJIBHOTO CTOKY JIITHBO-OCIHHBOI MEXKEH], 110
NPU3BOJUTH JI0 BHYTPIIIHBOPIYHOTO MEPEpO3MONLTy CTOKY. SIK HAcHilok, cepemHii
OararopiuHuil cTik piuok Oaceliny IliBnennoro byry He 3MmiHIO€TBCS. 3’5COBaHO, 11O Y
cepeanbomy 3a nepiog 1914-2019 pp. BecHoro dopmyerhes a0 45,8% pidHOrO CTOKY,
3uMor0 — 22,2%, BIITKY Ta BoceHH mo 16%. OTxe, BECHSIHE BOJOMUIISA 3aUIIAETHCS
camoro 6aratoBoiHOIO (pazoro BogHOro pexumy p. [liBnennuit byr.

BukoHnaHo aHasi3 METOAMYHUX IMiJXOAIB IIOMO JOCTIKEHHS MaKCHMaJIbHOTO
CTOKY BeCHsIHOTO Bojoniyus p. [liBneHHuit byr Ta mpoananizoBaHO pe3ynbTaTé OCHOBHHX
JOCJIJPKeHb, OOIPYHTOBAHO aJTOPUTM Ta METOAM JOCITIKEeHb. Y poOOTI 3HANIILIH
3aCTOCYBaHHS TiPOJIOTO-TEHETUYHI Ta CTAaTHUCTHYHI METOIU, METOIUM MaTeMaTHYHOi
CTaTUCTUKU Ta Teopii WMOBIPHOCTI, KOpensAliiHui aHami3, Mmeron Indicators of
Hydrologic Alteration (IHA), dacernuit Mmeron, Meron a, reorpadiudi iHGpopmaIlliliHi
cuctemi (Maplnfo, Grapher), a Takox aHaNITH4YHI, €KCIEPTHI METOAM aHaNI3y Ta
TIPOJIOTIYHOTO y3arajlbHEeHHs 1H(popMarii. BuximiHumu maTtepiagaMu JUIsl TOCTIHKEHHS
CIIYTyBaju JaHl CHOCTEPEKEHb 3a TIAPOJOTIYHHM PEKUMOM PIUOK, IO MICTATHCS Y
pi3HHX ONyOJIKOBaHMX JOBIJKOBUX Marepianax, MiAroTroBieHux LleHTpaibHOIO
reoizuuHor0 obcepBatopieto iM. bopuca CpesneBcrkoro (M. KuiB). Bukopucrano gani
cnoctepexedb 21 rimponoriunoro nocta y Oaceiini piuku [liBnennuii byr 3 mouatky
cnoctepexersb 1mo 2015 p. BkmouHO. /{7 BU3HAYEHHS CTATUCTUYHUX TapaMeTpiB 3a
meronoM Indicators of Hydrologic Alteration BUKOpHCTaHO IIOJACHHI BUTPATH BOIU 3a
nepioJT BiJ movaTky croctepeskens mo 2018 ta 2019 pp.

OTpuMaHO MPOCTOPOBO-YACOBI TEHACHIIIT MAKCUMAIbHOTO CTOKY BOJU BECHSHOTO

Bojonuuis B Oacelini p. [liBgennuit byr. [loka3aHo, 1110 MakCUMaIbHUN CTIK BECHSIHOTO



BOJIOMUIIS XapaKTEPU3YEThCA UUKIIYHUMHU 1 MEPIOJUYHUMH KOJHMBAaHHIMU. Psanu
CIOCTEpPEKEHb MAaKCUMAaJbHUX BUTpPAT 1 IIAPIB CTOKY BECHSHOTO BOAOMULISA €
KBa310JHOpIAHMMH 1 KBaszictamioHapHuMu. Ile 0oOyMOBIIOE€THCS  OCOOIUBOCTSIMU
MaKCHMAaJIbHOTO CTOKY BECHSHOTO BOJOIIIIA, a CaMe HAsSBHICTIO B PSAaX CIOCTEPEIKEHB
JUIIE 3pOCTaloyoi Ta crmaaarodoi a3 JOBrOTPUBAIMX HUKIIYHUX KOJHUBaHb, 1XHBOIO
3HAYHOIO TPUBAIICTIO 1 MIHJIUBICTIO MAKCUMAJILHOTO CTOKY.

BusiineHo nocnioBHe yepryBaHHs 15-piuHMX MepioAiB MiIBUILIEHOI Ta TOHMKEHO1
BoaHocTi p. [liBnennuit byr, posnounnaroun 3 1922 poky. lle no3Boiuiao ckiacTu
MIPOTHO3 Ha MOJAJIBIII MEPIOAM 32 METOJIOM .. 3TiAHO MporHo3y y nepioa 2020-2041 pp.
CNIJlT OYIKYBAaTH 3HAYHE 3pPOCTAHHS CEpEeAHIX PIYHUX BUTPAT BOAM, y TOPIBHAHHI 3
nepiogom 2015-2019 pp. BpaxoByrouu Te, 0 BECHSHE BOJOMIS BH3HAYa€ BOJHICTH
PIYKH Y KO)KHOMY POITi, MOXKHA OYiKYBAaTH 3pOCTaHHS 1 MAKCHMAJIBHOTO CTOKY BECHSHOTO
BOJOIULIA Y 111 IEP10IH.

Bcranomneno BrumB Ha Boguui cTik p. [liBnenHuit bByr coHsSYHOT aKTHBHOCTI,
cnanaxiB Ha Conii, Benukux npotuctosub Mapca ta FOmnitepa, a Takox MosiBU o063y
3emuti KoMeT. 3’SCOBaHO, IO Y POKH MAKCUMYMIB COHSYHOI aKTUBHOCTI CepeHl piuHi
BUTpPaTH BOAM B cepeaHboMy y 1,3 pasu BUI, HDK y POKM MIHIMYMIB COHSYHOI
AKTUBHOCTI; Ha HACTYITHUM PIK MICNIA eKCTpeMalbHUX cranaxiB Ha CoHIll B1IOYyBa€ThCs
3HI)KCHHST BOJHOTO CTOKY — cepe/iHid KoedimieHT 3umKeHHs ckiaB 0,66; Ha HACTyHUN
pIK TICJSI MPOXOKEHHSI KOMET MOOJIM3y 3eMill CIOCTEPIraeThesl 3pOCTaHHS BOJHOTO
CTOKY — CepeaHiil Koe]iieHT 3pocTaHHs ckiaB 1,21; y poku Benukux mpoTHCTOSHD
Mapca cepenHi piduHi BUTPATH BOAU B CEPEIHHOMY MEPEBUINYIOTh HOPMY CTOKY y 1,12
pas, a B poku Benukux npotuctosHs FOmitepa — ctaHoBnATh TiTbku 0,91 HOpMH CTOKY.

Buxonano  ¢acetny knacudikamito  TigporpadiB, SKa  BHUKOPHCTOBYE
0araToBUMIpHUN CTATUCTUYHUN MIiAXiT 1 Ma€ KOHTPOJIHOBaHY KUIBKICTh KiaciB. 3a
naHuMu xapaktepuctuk 102 rimporpadiB BECHIHOTO BOAOIILIS, SKi CIIOCTEPIraJnuch Ha
p. [liBgennuit byr 6ins cmt OnexcanapiBka 3a nepiog 1914-2015 pp. BuzHaueHo 81 kimac

TeopeTUYHUX rigporpadis. B sskocTi xapakTepucTuk rigporpadiB BUKOPUCTAHO HACTYIIHI



MOKA3HUKU: JaTH MOYATKYy Ta 3aKIHYEHHS BECHSHOI'O BOJOMNLULISI, HACTAHHS HAMOUIBIIOI
BUTpaTH BOJAM 1 HAWOUIbIII CTpOKOBI BUTpaTth. HailOinbm nomupeHumMu ¢Gopmamu
rinporpa¢giB € P PP H, (panniii moyatok BOAOMULIS, paHHE HACTAHHS HaWOLIBIIOL
BUTpaTH Ta paHHIA KiHEUb Boxonuwid, Hu3bka Butpata) Ta IIII Il B, (mi3Hii moyaTok
BOJIOMUIISA, TI3HE HACTAHHS HAMOUIBIIOI BUTpATH Ta MI3HIN KIHEIb BOJOMLLISI, BUCOKA
BUTpaTa), k1 MICTATh § Ta 10 rigporpadiB BiIIOBIIHO.

3’sicoBaHO OaraTopiuyHi TEHACHIII MAaKCHMAJIBHOTO CTOKY BOJIM BECHSHOTO
BoJonLIs B Oacelini p. [liBaennuit byr 3a meromom Indicators of Hydrologic Alteration
(IHA). BukoHaHO pO3MOALT XapaKTEPUCTHUK BOAHOTO CTOKY p. [liBnenHuii byr Ha m’sTh
CKJIQJIOBHX, a CaMe HaJ3BHYallHO HU3bKUH CTIK, HU3bKHMA CTIK, ITyJIbCallii BACOKOTO CTOKY,
HEBEJIMKI TOBEHI, BEJMKI MOBEHI. Y poO0TI AETAIBHO AOCIIIKEHO XapaKTePUCTHKU
MaKCHMAaJIbHOTO CTOKY, JIO SIKOT'O BiTHECEHO ITyJIbCAIlil BHCOKOT'O CTOKY, HEBEJIMKI IIOBEHI,
BEJIMKI MOBEH1 B3/10Bk piuku [liBnennuii byr Ta 3 yacom. Ilokazano, o piuka CunHioxa
Ma€ BaroMui BIUIMB Ha BOJHICTH p. [liBnennuit byr, a came BoHa Bu3Ha4ae HACTaHHS ii
HaWOLIRIIOT BOAHOCTI Outs cMmT OnekcanapiBka. BusiBieHo pgesiki  0COOIMBOCTI
MaKCUMAaJILHOTO CTOKY: Y BepXiB’1 piuku HalOUIbIY TPUBAIICTh MAIOTh HEBEJIMKI ITOBEHI1
Ta MyJIbCalliil BUCOKOT'O CTOKY; Y CEpeIHbOMY BEJIMKI TOBEH1 MOBTOPIOIOTHCA 1 pa3 Ha 10
POKiB, HEBEJIMKI MOBEHI — 1 pa3 Ha 2 pOKH, MyJibcallii BACOKOTO CTOKY — 4-8 pa3 Ha piK y
BepxiB’i Ta 9-14 pa3 Ha pik y cepeAHid Teuii; y BepxiB’i piukH y CEpEIHHOMY 3a
I0JIIAaHCHKMMHU JIaTaMU T1KU BEJIUKHUX ITOBEHEH CIIOCTEPIraroThCs B MEPIi JeKaal KBITHS,
HEBETMKUX TIOBEHEH — Tepiniid JeKal TpaBHSA, y CEpeAHii Teuli — y TpeTid aexail
OepesHsi, a mysbcallii BACOKOTO CTOKY B3JIOBX PIUKH — B MEPIIINA-APYTii 1eKaai TUIHs. 3
9acOM BEJIMYMHU MaKCHUMAaJIbHUX BUTpAT BOJM BEIIMKUX T4 HEBEIUKHUX MOBEHEH MalOTh
TEHICHIIII0 70 3MEHIICHHS, a iXHS TPUBAIICTb CYTTEBO 30uTbIIMIACS. MakcumanbHi
BUTPATH BOAM HEBEIUKUX MOBeHEH Ot cMT ONeKkcaHIpiBKa HE 3a3HAIHM CYTTEBHUX 3MiH.
3a mepiof COCTEPEIKEHb ISl XapaKTEPUCTHK MyJIbCAIliii BHCOKOTO CTOKY B3JIOBXK PIYKH

HE BUSBJIEHO OY/Ib IKUX CYTTEBUX 3MiH.



BusnaueHo po3paxyHKOBI XapaKTEPUCTHKH MaKCUMAJIBHOTO CTOKY BECHSHOTO
Bojonuuiss y Oaceini p. IliBnennuit byr 3a manumu cnocrepexenb. [lokazano, 1o
BIJTHOBJICHHS MPOMYCKIB y PsIaX CIOCTEPEKEHb Ta aHAI3 JOBIOTPUBAIUX LUKIIYHUX
KOJINBaHb € OCOOJIMBO BKJIMBUM €TAIIOM JOCITIKEHHS, OCKUTBKH 1€ JO03BOJISIE OTPUMATH
iHpOpMaIlil0 MPO EKCTpeMallbHI 3HA4YeHHS, SKI crnocTepiraiuch y a3y 3pocTaHHA
JOBrOTPUBAIMX IUKIIYHUX KoJMBaHb y OaceitHi piuku IliBaennuit byr. Lle cnpuse
OTPUMAHHIO OUTbII HAIWHUX Ta CTAOUIBHUX Yy Yacl CTATUCTUYHUX XapaKTEPUCTHK Ps/IIB
cnocrepexenb. [l ampokcumanii eMmipUYHUX TOYOK BHUKOPUCTAHO aHAIITHYHI
posnoninu Kpunbkoro-Menkens, Ilipcona III tuny 1 I'amGens. BusiBuiock, mo mpu
noOy/10B1 aHATITUYHUX PO3MOALTIB BUHUKAIOTh NMEBHI TpyaHouli. Lle moscHoeTbCs THM,
0 EMIIpUYHI PO3MOAUIM MAaKCUMAJIBbHOTO CTOKY BECHSHOTO BOAOMULIS € JIyXKe
ACUMETPUYHMMHU 3aBISIKM HAsSBHOCTI JIMIIE JEKUIBKOX EKCTpEMAaJbHHUX 3HAYCHb.
Po3paxyHKOBI XapaKTepUCTHKH MaKCHMAJIbHHX BHTpPAT BOJIW BECHSHOTO BOJOIMULIA 3
4acoM CTaJIM CTaOUTbHUMH, IO OOYMOBJIIOETHCS HASBHICTIO y 4acoBHX psaax (a3
30UTBIICHHS Ta 3MEHIIEHHS JOBrOTPUBAIHUX IIUKIIYHUX KOJIMBAHbD.

OHoOBJIEHO TapaMeTpu peaykuiiHoi gopmynu, a came Ko, m, g 3a cydyacHUMU
JTaHUMH criocTepekeHb. [lokazaHo, 110 cydacHI mapaMeTpH BiIPI3HSAIOTHCS Bij paHille
orpuMaHuX. Lle MOXHA TTOSICHUTH TUM, IO 3 MTOJOBKEHHSIM PSIIB CIIOCTEPEIKECHD OLIBII
YITKIIIE TPOSBISIOTHCA IUKIIYHI JOBrOTPUBAII KOJHMBAHHS MAaKCUMAaJbHOTO CTOKY
BECHSIHOTO Bojomiuig y 6acetini p. [liBnennuii byr.

BukoHaHO MPOCTOPOBHIT PO3MOALT CEPETHBOTO OAraTOPiYHOTO MIapy CTOKY BOJU
BECHSHOTO BOJOMNULIA, HOro koediiieHTy Bapiamii y Oaceiini p. IliBgennuii byr 3
3aCTOCYBaHHSIM MPHUHIMIY HEMepeKkpuBaHHS Bojo300piB pivok y ['IC Maplnfo 3
BUKOPUCTAHHSM TPIAHTYJSAIIHHOTO METOMY, SIKHH JO3BOJISIE TO30YTUCS CYO’ €KTHBHUX
YUHHUKIB 1 aBTOMAaTUYHO OTPUMYBATH 3HAYEHHS y Oyab-skiil Tourmi kaptu. OTpumaHi
KapTU CYTTEBO JETANI3YIOTh OCOOIMBOCTI MPOCTOPOBOTO PO3MOALTY MaKCHMAaTbHOTO

CTOKY BOJIM BECHSIHOTO BOAOMULIA y Oacelini p. [liBnennuit byr.



[loka3zano, mo y Oaceiini p. IliBnennuid byr BUKOHaTH poO3paxyHKH ISl MaJlUX
pIYOK, CTPYMKIB Ta 0alOK JOCHUTH MPOOJEMATUYHO 3a OyIb SKUMHU PO3PAXYHKOBUMHU
(opMysamMH, OCKUIBKM Ha HUX BIACYTHI TJIPOMETPUYHI crocTepexeHHs. OKpiM LbOTo,
BUHUKAIOTh TPYAHOLII 13 pO3paxyHKaMu y JIICOBIN Ta CTENOBIM 30HaxX OaceiHy 3BaXarouu
Ha HEJI0CTaTHIO HIUIBHICTh MEPEXKI CIOCTEPEKEHD, 1110 TAKOK YCKIATHIOE PO3PAXyHKH Ta

3HMIKYE TXHIO JIOCTOBIPHICTb.

Knrwouoei cnosa. makcumanbHUN CTIK, BeCHsHE Bomonuuis, p. [liBaennuit byr,
OJTHOPIJHICTh, CTAIllOHAPHICTh, NMKIIUHI KojuBauHsA, Indicators of Hydrologic

Alteration, peaykiiiiHa ¢popmysia, CTATUCTUYHI TOKA3HUKH

ABSTRACT

Prykhodkina V.S. Features of the maximum runoff of spring floods in the Southern
Bug Basin and its calculated characteristics. — Qualified scientific paper on as a

manuscript.

Thesis submitted for a Doctor of Philosophy Degree in specialty 103 "Earth
Sciences". — Ukrainian Hydrometeorological Institute of the State Service of Emergencies
of Ukraine and the National Academy of Sciences of Ukraine, Kyiv, 2021.

In this study, performed the research of the maximum runoff of spring floods in the
Southern Bug Basin. The relevance of the study is due to the scientific and practical value
of information on the conditions of formation of extreme values of maximum runoff, the
frequency of their occurrence, long-term trends, design characteristics, forecasting, and
more. The knowledge is especially important for the Southern Bug Basin, because basin
characterized by a prominent level of economic development of the territory.

The purpose of the present study is to establish the spatio-temporal patterns of the
maximum runoff of spring floods of the Southern Bug River and to determine its design

characteristics.



The object of the study is the maximum snowmelt runoff of the rivers of the
Southern Bug Basin.

The subject of the study is the spatio-temporal regularities of the maximum runoff
of spring floods of the Southern Bug River and its calculated characteristics.

The main factors and conditions of formation of the maximum runoff of spring
floods in the Southern Bug Basin are considered. The formation of water runoff occurs in
the upper and middle parts of the basin. The lower part, located in the steppe zone, does
not significantly affect the amount of water runoff of the Southern Bug River. The climatic
factors of conditions formation of spring floods characterized by cyclic fluctuations. The
water runoff of the Southern Bug River has had significant variability in the past.
According to hydrometric time series, the highest water year was 1932, and the lowest
water year was 1921. It shown that since the 1980s there has been a decrease in the
maximum runoff of spring floods and an increase in the minimum runoff of the summer-
autumn low water, intra-annual redistribution of flow. As a result, the average long-term
river flow of the Southern Bug Basin does not change. It found that on average for the
period 1914-2019 up to 45.8% of annual runoff formed in spring, 22.2% in winter, and
16% in summer and autumn. Therefore, the spring floods remains the most abundant
phase of the water regime of the Southern Bug River.

The analysis of methodical approaches to the study of the maximum runoff of
spring floods of the Southern Bug River performed and the results of the main research
analysed, the algorithm and research methods substantiated. Hydrological-genetic and
statistical methods, methods of mathematical statistics and probability theory, correlation
analysis, Indicators of Hydrologic Alteration (INA) method, facet method, a, method,
geographic information systems (Maplnfo, Grapher), as well as analytical, expert methods
of analysis and hydrological generalization of the information. The starting materials for
the study were data from observations of the hydrological regime of rivers contained in
various published reference materials prepared by the Central Geophysical Observatory

named by Borys Sreznevsky (Kyiv). Data time series from 21 hydrological stations in the



Southern Bug Basin from the beginning of observations up to 2015 are used. The
statistical parameters by the method of Indicators of Hydrologic Alteration to determine
using daily discharge time series from the period the beginning of observations up to 2018
and 2019.

The spatio-temporal tendencies of the maximum runoff of spring floods in the
Southern Bug Basin are obtained. It shown that the maximum runoff of spring floods is
characterized by cyclic and periodic fluctuations. The data time series of the maximum
flow and depth of runoff of spring floods are quasi-homogeneous and quasi-stationary.
This is because of the peculiarities of the maximum runoff of spring floods, namely the
presence in the data time series only of the ascending and descending phases of long-term
cyclic fluctuations, their significant duration, and variability of the maximum runoff.

The influence of solar activity, flares on the Sun, the Great Confrontations of Mars
and Jupiter, as well as the appearance of comets near the Earth has been established on
the water runoff of the Southern Bug River. It was found that in the years of maximum
solar activity, the average annual water consumption is on average 1.3 times higher than
in the years of minimum solar activity; the following year, after extreme flashes in the
Sun, there is a decrease in water runoff — the average reduction rate was 0.66; the
following year after the passage of comets near the Earth, there is an increase in water
runoff — the average growth rate was 1.21; in the years of the Great Confrontations of
Mars, the average annual flow of water on average exceeds the norm of runoff by 1.12
times, and in the years of the Great Confrontations of Jupiter — is only 0.91 runoff.

The consistent alternation of 15-year periods of high and low water levels of the
Southern Bug River, starting from 1922, is revealed. This allowed us to make a forecast
for subsequent periods by the method of a.. According to the forecast, in the period 2020-
2041 a significant increase in average annual water consumption should be expected,
compared to the period 2015-2019 periods.

A faceted classification of hydrographs is performed, which uses a

multidimensional statistical approach and has a controlled number of classes. According



to the characteristics of 102 hydrographs of spring flood, which were observed on the
Southern Bug River near the village of Oleksandrivka for the period 1914-2015, 81 classes
of theoretical hydrographs were determined. The following indicators were used as
characteristics of hydrographs: dates of the beginning and the end of spring flood,
occurrence of the greatest expense of water and the greatest term expenses. The most
common forms of hydrographs are EEELq (early start of the spring flood, early occurrence
of the peak discharge, early the end of the spring flood and lowest discharge) and LLLHq
(late start of the spring flood, late occurrence of the peak discharge, late the end of the
spring flood and highest discharge), contain 8 and 10 hydrographs, respectively.

The long-term tendencies of the maximum runoff of spring floods in the Southern
Bug Basin according to the Indicators of Hydrologic Alteration (INA) method have been
clarified. The characteristics of runoff of the Southern Bug River are divided into five
components, namely extreme low flows, low flows, high-flow pulses, small floods, and
large floods. The research investigates in detail the characteristics of the maximum runoff,
which includes high-flow pulses, small floods, and large floods down the Southern Bug
River, and over time. It shown that the river Syniukha has a significant impact on the
water content of the Southern Bug River, namely, it determines the onset of its highest
water content near the village of Oleksandrivka. Some features of maximum runoff have
been identified: small floods and high-flow pulses have the longest duration in the upper
reaches of the river; on average, large floods recur once every 10 years, small floods —
once every 2 years, high-flow pulses — 4-8 times a year in the upper reaches and 9-14
times a year in the middle course; in the upper reaches of the river, on average Julian
dates, peaks of large floods are observed in the first decade of April, small floods in the
first decade of May, in the middle course in the third decade of March, and high-flow
pulses down the river in the first or second decade of July. Over time, the values of the
maximum discharge of large and small floods tend to decrease, and their duration has
increased significantly. The maximum discharge of small floods near the village of

Oleksandrivka has not changed significantly. During the observation period, no



significant changes were detected for the characteristics of high runoff ripples along the
river.

The determining characteristics of the maximum runoff of spring floods in the
Southern Bug Basin have been determined according to observations. It showed that the
restoration of gaps in the data time series and analysis of long-term cyclical fluctuations
Is a particularly important stage of the study, as it provides information on extreme values
observed during the growth phase of long-term cyclic fluctuations in the Southern Bug
Basin. This contributes to obtaining more dependable and stable over time statistical
characteristics of the data time series. To approximate the empirical points analytical
distributions of the Kritsky-Menkel, Pearson type 111, and Gumbel was used. It turned out
that there are some difficulties in constructing analytical distributions. This is since the
empirical distributions of the maximum runoff of spring floods are very asymmetric
because of the presence of only several extreme values. The calculated characteristics of
the maximum runoff of spring floods have become stable over time, owing to the presence
in the time series of phases of increase and decrease of long-term cyclic fluctuations.

Updated parameters of the reduction formula, namely Ko, n, u according to modern
observation data. It revealed that the current parameters differ from those previously
obtained. This can explain that the lengthening of the data time series is more clearly
manifesting by cyclic long amounts of maximum runoff of the spring flood in the Southern
Bug Basin.

The spatial distribution of the average perennial depth of spring floods runoff, its
coefficient of variation in the Southern Bug Basin using the principle of non-overlapping
of river basins in GIS Maplnfo using the triangulation method, which allows to get rid of
subjective factors and automatically obtain values in any point map. The obtained maps
significantly detail the features of the spatial distribution of the maximum runoff of the
spring flood in the Southern Bug Basin.

It revealed that in the Southern Bug Basin performed calculations for small rivers,

streams, and gullies is quite problematic for any calculation formulas because they have



no hydrometric data time series. In addition, there are difficulties with the calculations in
the forest and steppe zones of the basin because of the insufficient density of the network
of the data time series, which also complicates the calculations and reduces their

reliability.

Key words: maximum flow, spring floods, Southern Buh River, homogeneity,
stationarity, cyclic oscillations, Indicators of Hydrologic Alteration, reduction formula,

statistical indicators
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