Features of maximum snowmelt and rainfall runoff formation in the rivers of the Ukrainian Polissya
under conditions of seasonal redistribution and climate change
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The study analyzes the findings of both international and Ukrainian researchers concerning the impact of climate
change on river hydrological regimes. Particular attention is given to current trends in the seasonal redistribution of
water resources, including the reduction of the spring runoff share, the shift in its timing, and the increasing frequency
of snowmelt-rain floods during the winter period. At the same time, the probability of extreme flooding events remains
significant, which necessitates a detailed analysis of the formation of maximum river discharge in the Ukrainian Polissia
under conditions of seasonal water redistribution and a changing climate.

In the intra-annual distribution of river runoff in the Ukrainian Polissia over the past decades, a decrease in the
share of snowmelt contribution and an increase in groundwater contribution have been observed. Consequently, there
has been a reduction in runoff volumes during the spring period and an increase during the summer-autumn and winter
low-flow periods. A clear trend toward a higher frequency of thaws has developed, resulting in more frequent winter
floods and, therefore, an increased proportion of runoff during the cold season. Under these conditions, the formation
of maximum snowmelt-rain runoff in the winter-spring period has become typical for rivers, in contrast to the previously
dominant phase of their hydrological regime - the spring high-water period.

The study examines the impact of climate change on the maximum snowmelt-rain flood runoff of rivers in the
Ukrainian Polissia, focusing on the transformation of spring floods and the occurrence of snow droughts - phenomena
associated with a deficit of snow water storage during winter, which subsequently lead to the development of spring-
summer hydrological droughts. At the same time, under conditions of climate warming, the probability of intensive
snowmelt-rain or rainfall floods remains high, particularly when these events occur sequentially during the winter-spring
period, as opposed to the traditionally dominant spring high-water season of rivers.

The consideration of climate change in hydrological computation and forecasting methods is proposed to be
implemented through the application of regional adjustment coefficients to the long-term mean runoff values. These
coefficients are derived from the comparison of present-day meteorological data with climate model projections or from
the assessment of changes in river flow phases. Such an approach allows accounting for variations in both the design
and projected maximum and annual river discharge in the future, which is essential for the socio-economic development
of society.

The identified current patterns and hydro-meteorological factors influencing the formation of maximum
snowmelt-rain runoff in the rivers of the Ukrainian Polissia will be applied to improve mathematical methods of
hydrological computations and forecasts under climate change conditions and seasonal redistribution of river runoff.
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CYYACHI 3MIHN YACTOTW TA NEPIOAIB MNOBTOPOBAHOCTI
CHIro-gowwosux nABoAKIiB HA PIYKAX B BACEWHI TUCU

Cmamms npucesiyeHa OOCiOKEHHIO CyYacHUX 3MiH Yacmomu ma nepiodie noemoprogaHoCmi CHi20-00uj08UX
naeooOkie neeHOi eenuyuHU Ha piykax 8 bacelHi Tucu (8 Mexax YkpaiHu). [Ans ybo2o eukopucmaHo OaHi
criocmepexeHb 3a CMoKoM 800U 3 2idposoeiyHux nocmie: p. Tuca — m. Paxis, p. Pika — cmm Mixeip’a, p. Jlamopuusi —
M. Mykayege 3a nepiod 3 1948-2019 pp. Ockinbku nagodku Ha piykax 8 baceliHi Tucu ¢hopmyrombcsi OeKinbka pasie
npomsi2om poky, 0ns docnidxeHHs1 cghopMogaHO psiOU MakcumarbHUX cepedHbo0o6o8uUX 8umpam 800U YacmKoegoi
mpueanocmi cHizo-Oowo8ux nasoodkie. Ha gidmiHy 8i0 psidie wWopiyHUX MaKcuMyMie nasookis, sIKi 8koYaroms uue
00Hy Hatsuwy sumpamy KOXHO20 POKy, psiOu 4acmkoeoi mpusanocmi Micmsmb MakCuMyMu ycix naeodkis, wWo
repesuLyromb MeeHe ropo2o8e 3Ha4YeHHsI, sike 8idrnoeidae HaliIMeHWOMY 3Ha4YeHHIO 3 POy WOPIYHUX MaKCcuMaribHUX
pidHux eumpam. [ns OUiHKU Cy4aCHUX 3MiH Yacmomu ma oe8mopreaHoCmi CHi2o-0ouwo8ux nagookie neeHol
8esiuyuUHU po3sensdanucs psaou MakcuMymie Yacmkogoi mpusanocmi 3a 08a pigHux rnepiodu (36 pokig) — 1948-1983 pp.
ma 1984-2019 pp. [Ans eusHayeHHA nepiodie (iHmepeanig) nosmoptosaHocmi MagooKie MeeHOI 8enuUYUHU
gsuKopucmaHa ¢hopmyna, Wo € 360pomHoro 00 popmynu Belibyna, sika npusHadyeHa Onsi 0b4ucneHHs1 UmosipHocmeu
rnepesuweHHs1 dneHie psdy. Ha ocHosi ybo2o nobydosaHo cymiuieHi epagiku nepiodie nosmoprogaHocmi Makcumymis
CHi2o-Oowjo8ux rnasodkie 3a dea OocnidxysaHux repiodu, wo 00380UMO MpoaHanisysamu 3MiHU Yacmomu ma
repiodie noemoprogaHocmi cHieo-doujosux nasodkie Ha piykax 8 bacelHi Tucu, wo 8idbynucs 8 cydacHuli nepiood.
lMposedeHe OocriOXeHHsI € Mpakmu4yHO oOpieHmogaHuUM Orsl eidposio2idHo20 3abe3rnedyeHHs1 pisHux easny3el
8UPOBHUYUMea, OCKilbKU ompuMaHi pedynbmamu 0armb MOXIuUgicmb ompumMamu iHgbopmauito npo iMosipHICHUU
rnomeHujan 8UHUKHEHHS CHi20-0ouw08UX NasooKig Ha pidkax 8 Mexax 00cioxysaHOi mepumopii.

Knrouyoei cnoea: p. Tuca 8 mexax YkpaiHu; cHieo-Ooujosi nasooKu; mMakcuMasibHi eumpamu 8o0u; psiou
Yacmkogoi mpusasiocmi; rnepiodu NosmoproeaHocmi.
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Bctyn. Cepen a3 BoOHOrO pexnmy nepearipHyMx Ta FipCbKnx pidok naBoAKaMm HanexuTb
ocobnmBa porb, OCKIfIbKM camMe 3 HUMK MNOB’A3aHi Pi3Hi NpOosBM KaTacTpomiuHUX cuTyaLin
(migTONNEHHS YK 3aTONNEHHSA HaceneHUX NYHKTIB, CiNlbCbKOrocnogapChbKux yrifb, YWKOMXKEHHS Y
PYyMHYBaHHSA NPOMMUCIIOBUX NIANPUEMCTB, IHKEHEPHUX KOMYHIKaLi TOLWO).

BacenH p. Tucu BigHOCUTbCS OO0 NaBogkoHebe3neyvyHux, BiH € Hanbinbw 6aratoBogHMM B
YkpaiHi [4, 5]. Pisnko-reorpacpiduHi ymoBu cnpitoTb LibOMy. B penbedi gocnigxysaHa Teputopis
npeacrtaeneHa ropamu, nepedrip’asmm Kapnat Ta 3akapnaTCbKO HMU30BUMHOW. [opu
nepeLlKoLKatoTb NMPOHUKHEHHIO CHOAM XONOL4HMX NOBITPAHUX Mac 3 NiBHOYI. HaToMiCTb NpoTArom
YCbOr0 POKY HaOXoAdTb Tenni atnaHTU4YHI Ta cepea3eMHOMOPCHKI MOBITPSHI Macu. 3aranowm,
B6acerH p. Tucn B Mexax YKkpaiHu BigHOCUTbCA OO0 obnacTi HaanWLWIKOBOI 3BONIOXEHOCTi. Ha
HWU30BKMHaXxX Ta y nepearip’ax YkpaiHcbkux Kapnat pivHa KinbkicTb onagis 3aMiHOETbCA Big 650 oo
950 mm, a y ropax 3 BUCOTOH BOHa nepeBaxHoO 36inbwyetbca o 1200-1400 mm, iHoAi gocsararoum
1400-1800 mm [3, 6, 10].

[MaBoaKkKn B perioHi BUHMKAIOTb SIK Yepes CUMbHi Ta TpmBani 4Ol Pi3HOT iIHTEHCMBHOCTI, TakK i
yepes OypxnmBe TAHEHHS CHIry nig 4Yac Bignur y XonogHy nopy poky, 4O SKUX O00aKTbCsA pigkKi
ornagu. Boau Big atmocepHux onagis LIBUAKO CKMOAKTBCA MO TPCbKUX CXunax y pivku 3
dopMyBaHHSAM BENWKOro Adianas3oHy NaBOAKOBMX MiKiB (MakcumarbHUX BUTpaTt Boau). TobTo
NaBOAKM Ha pivkax bacenHy. Tucn hopMytoTbCA NPOTATOM YCbOIO POKY i, 3aNEXHO Big NOpY POKY,
BOHM ByBaloTb AOLLOBMMMK Ta CHiro-gowosummu [1, 2, 5. 7, 9].

Mema 0OocnideHHs — aHania cy4yacHMX 3MiH 4acTOTU Ta BUSABMEHHS 3MiH B 4acOBMX
iHTepBanax (nepiogax) NOBTOPKOBAHOCTI CHIro-A0LWOBUX NaBOAKIB MEBHOI BENNYMHU Ha pivkax
bacerHy Tucu B Mexax YKpaiHu.

MeToau pocnimkeHHA Ta BUXiQHI paHi. YacToTy naBoAkiB MEBHOI BENWYMHM MOXHA
oxapaktepusyBaTu 4epe3 nepiog 1x noBToptoBaHocTi. [lepiog noBTOpHOBaHOCTI — Ue
cepefHbOCTaTUCTUYHA TpuUBanicTb nepiogy MK naBogkamy neBHOI BenunumHn [11, 12].
IMOBIpHICTb NepeBuLLEHHS — Lie BENMYMHA, L0 3BOPOTHA nepiody NOBTOploBaHOCTI. Hanpuknaga,
MMOBIPHICTb NepesuLLEeHHs NaBoaky 1% matume nosToproBaHiCTb 1 pa3 Ha nepioa y 100 pokis.
B rigponoriyHomy ceHci, Ynm BinbLunin nepiog NOBTOPHOBAHOCTI, TUM 3HAYHILLMIA NABOAOK. AKLLO

B3sTU hopmyny Beinbyna P, =m/(n+1), sika BAKOPUCTOBYETLCS ANt PO3paxyHKy WMOBIPHOCTEN
NepeBULLIEHHS Ons pady BUNaOKOBUX BEMUYMH, TO nepiof MoBTOPHOBaHOCTI T, .(pik) MOXHa
BU3HA4YMTU 3a HOPMYIIOHD, SKa € 3BOPOTHOIO 0 Hei:

(n+1)

T, = , 1)
m

Ae N — 3aranbHa OOBXWHA psgy BMNAOKOBMX BENWYMH, M — paHr (abo nopsgkoBui HOMep)
YNEHIB paHXXOBAHOro B CNagHOMY NOpPSAaKY psay BUMNALKOBUX BESTUYUH.

Uepes Te, WO NaBOAKM Pi3HOI IHTEHCMBHOCTI Ha pidkax GacenHy p. Tuca BigbyBatoTbCa No
Kinbka pasiB MpoTAroM YCbOro poKy, ANnA (OPMYBaHHA BUXIOHWMX OaHUX ONA PO3paxyHKiB
BUKOPUCTAHO AaHi 3a cepeaHiMmn o60BMMM BUTpaTamMm BOAN, 3 SKUX BUAOINANMCA caMi NaBOAKM i
BMbOMpanucsa ix Makcumymm, a came, MakcumarnbHi cepeaHbo00060Bi BUTpaTh. Bigomo, Wwo Kpim
MaKcuMarnbHNX cepegHbog000BUX BUTPAT iKCYHOTHCA 1 MakCMMarnbHi CTPOKOBI BUTPATW, SiKi A11s
ripCbKUX PiYOK 3a CBOEKD BEMMYMHON, 3a3BMYal, BULLI MakcMManbHUX cepeHboaoboBux, ane
OTpMMAaTK Taki CTPOKOBI 3HAYEHHS NS BCiX NaBOAKIB BaXKO i, AESKO MipO, HEMOXNMBO [1, 2,
8, 14] . ToMy Npw BMKOHAHHI pob0TN BUKOPUCTAHO cCaMe MaKcuMarbHi cepeaHb00000Bi BUTpaTK
nig Jac nasofkiB. Bubipkn dopmyBanuca 3a nepiog crnoctepexeHb 3 1948 no 2019 pp. 3
HaCTYNHWX rigponoriyHnx noctie: p. Tuca — m. Paxis (nnowa Bogo3bopy F= 1070 km?, cepeaHs
BMcoTa Bogo3bopy H= 1100 m Bc¢), p. Pika — cmT Mixrip’a (F = 550 km?, H=800 m b¢), p. Jllatopuus
— M. MykayeBo (F = 1360 km?, H= 570 m bc).

[Ona npaBunbHOI iHTepnpeTauii pes3ynbTaTiB [OCHILXKEHHS Ta OTPUMaHHSA HaginHUX
BUCHOBKIB npu opMyBaHHi psdiB  BUXIOHUX [JaHUX BaXMBO MpuaepXyBaTUCs YMOB
CTaTUCTUYHOI OAHOPIOHOCTI Ta Hes3anexHocTi. OAHopigHICTb O03Hayae OAdHaKOBi YMOBM
¢dopMyBaHHS NaBOAKIB, @ HE3ANEXHICTb Nonsirae y ToOMy, WO NOCNIAOBHI NaBOAKN NOBUHHI OyTu
iHOMBIQyanbHi | He BNNMBATW OOMH Ha ogHOoro. [ing 4OTPUMaHHS LMX YMOB A0 CTaTUCTUYHUX pAaiB
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NaBOAKOBUX MaKCUMManbHUX BUTPAT BOAWM OOCHIAXYBanMCHa NULIE CHIro-AOLLOBi NaBOAKM 3a
XOITOAHWI nepiod poKy (MMcTonag-keiTeHb), TOOTO 6e3 AOLLOBMX NaBOAKIB, SKi BioOyBaloTbCA B
TENNUI nepiog poky (TpaBeHb->XOBTEHb). [lesiki NaBOAKM, WO CAOCTepiranmMcsa Ha Mexi nepioais,
peTenbHO aHanisyBanucs Wwoao ix signosigHocTi [1, 2].

OTXe, BpaxoByl4M CKkasaHe BULLE, CHOPMOBAHO TaK 3BaHi psav YacTKOBOI TPMBAnOCTI
MaKkcMManbHNX cepeaHbog000BMX BUTPAT BOAM CHiro-gowoBux nasogkie (puc.1). Pag yacTtkoBoi
TPMBAnoCTi — Lie YacoBuUn psag CTaTUCTUYHO HE3aneXHUX Ta OQHOPIAHMX BENWYUH (ABML), WO
nepeBuULLYOTb NeBHY 6a3oBy (NOPOroBy) BENUYUHY, HE3ANEXHO Bif KiNbKOCTI BENUYMH (SBULLL),
SIKi cTanucs 3a aHanisoBaHum nepiog [11, 12]. To6To, Ha BigMiHY Big pS4iB WOPIYHUX MAaKCUMyMiB
NaBOAKIB, SIKi BKITOYAIOTb NULLIE OOHY HaVBULLY MNaBOLKOBY BUTPATy BOAM 3a KOXHUW piK pagy,
pAOon 4acTKOBOI TPMBAmNoCTi MICTATb MaKCMMyMW YCiX NaBOAKIB, WO MepeBULLYIOTb AesKe
MOpPOroBe 3HaYeHHsl, fKe, Yy HawoMmy BUMNAAKy, BiANOBIAAE€ HAVMEHLLOMY 3HAYEHHIO 3 psagy
LLOPIYHMX MaKCUMaITbHUX PiMHUX BOAM.

PALK WOPIYHMX MaKCMMYMIB CHIro-40WOBKX NaBoKiB, p. Jlatopuua- M. MyKayese

nepiog 1948-1983 pp. nepiog 1984-2019 pp.
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PALM MaKCUMYMIB YaCTKOBOI TPMBANOCTI CHIro-A0WOoBMX NaBoakis, p. flatopuua- m.  MyKayese
nepiog 1948-1983 pp. nepiog 1984-2019 pp.
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Puc. 1. Pagu piyHMX makcumyMiB Ta psau MakCUMyMiB 4YaCcTKOBOI TPMBANOCTi CHiro-gowoBux
naBoAkKiB Ha p. Jlatopuusa - m. MykaueBe

OcKinbKkn MeTo JOCHIAKEHHS € HE TiNbKM aHani3 YacTOTU CHIro-O0LLI0BUX NaBOAKIB NEBHOI
BENMUYNHM Ha pivkax 6aceriHy Tucu, a n BUABMEHHA 3MiH B nepiofax iXxHbOol MOBTOPKOBAHOCTI Y
Cy4YacHUn nepioa, po3rnsaanvcs psam YacTKOBOI TPMBANOCTI MakCUManbHUX cepeaHbo4060BMX
BUTPaT BOAW CHIro-4OLLOBMX NaBOAKIB 3a ABa PiBHMX 3a 4acoBOI TpuBanicTio nepiogn — 1948-
1983 pp. Ta 1984-2019 pp. € NOrivyHMM, O OOBXMHA PSAIB CHIro-4OLOBUX MNaBOLKIB YaCTKOBOI
TPUBANOCTi MEPEBULLYE KiNbKICTb POKIB BUXiOHOT pPiYHOI BUBIPKM CHIro-A0WOBUX MNaBOLKIB,
OCKIJTbK/ NaBOAKOBMX MaKCUMYMIB MPOTAroM XONOAHOro Nepioay poKy Ans pivok bacenHy p. Tuca
MOXHa BUOINUTU adekinbka. Lle gobpe inoctpye puc. 1, Ha sskoMy MOAaHO, SK NpuUKNag, psgu
LLOPIYHNX MaKCMMYMIB Ta psaM MakCUMYMIB YaCTKOBOI TPUBANOCTI CHIro-4oLOBUX NaBOAKIB Ha
p. latopuus - m. Mykadese.

B tabn. 1 npencraBneHa ysaranbHeHa iHopmauid nNpo BMXiQHI AaHi: Handinbwi Ta
HaMMEeHLUi 3Ha4YeHHs1 MakCMManbHMX BUTPAT BOAM CHIro-OAOLWOBMX MaBOAKIB 3a nepioau
cnoctepexeHb 1948-1983 pp. Ta 1984-2019 pp. Ha pivykax HGacenHy Tucu, a TakoX KinbKiCTb
3Ha4yeHb CPOPMOBAHUX PAAIB PIYHMX MAKCUMYMIB Ta MakCMMYMIB 4YaCTKOBOI TPMBAroCTi CHIiro-
[JOLLOBUX NMaBOOKiB.
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Tabnuys 1. Hanbinbwi Ta HaMMeHLWi 3Ha4YeHHA MaKCMMaribHUX BUTPAT BOOAU CHIro-gowwoBux
naBopgKiB 3a nepiogn cnocrtepexeHb 1948-1983 pp. Ta 1984-2019 pp. Ha piykax 6aceinHy Tucw,
KiNbKiCTb 3Ha4YeHb PAAIB PIYHMX MAaKCUMYMIB Ta MaKCUMYMiB 4aCTKOBOI 3abe3ne4yeHocTi

KinekicTe uneHis pagy | 3a nepioa cnoctepexenb 1948-2019 pp.
MaKCUManbHUX BUTpaT Haimenwa
BOAM Hanbinbwa
Piuka-rigponoriuuii | chiro-gowosmx naBoakie |  makcumanbHa Makchmaneha
nocr _ | BuTpaTa Boam cHiro- ;I?-rrg_zr:u?:s:x
. YaCTKOBOI i
PIMHUX | Banocti | © e ?:?ISAKIB '|  naeoakie, M*/c
(PiK)
Mepioa 1948 — 1983 pp.
p. Tuca — m. Paxis 36 156 529 (1947-48) 29,4 (1953-54)
p. Pika — cMT Mixrip’s 36 135 443 (1957-58) 51,1 (1958-59)
p. Jlatopnust — M. MykayeBo 36 145 663(1947-48) 95,2 (1961-62)
Mepiog 1984 — 2019 pp.
p. Tuca — m. Paxis 36 157 711(2000-01) 31,4 (2008-09)
p. Pika — cMT Mixrip’s 36 151 297(1957-58) 51,1 (2004-15)
p. Jlatopnust — M. MykayeBo 36 139 773(2000-01) 94,4 (1992-93)

PesynbTatn pocnimkeHHA. BukopucToBytouM [aHi Npo  KiNbKICTb  4NeHiB  pagis
MaKCMMarnbHUX BUTPAT BOAM CHIro-gOLWOBNX NABOAKIB — PIYHMX Ta YacTKOBOI TpmMBanocTi (Tabn.
1), 3a nepiogn 1948-1983 pp. Ta 1984-2019 pp. Ha pidykax OacenHy Tucu, po3paxoBaHO
cepeaHbOCTaTUCTUYHI NOKa3HMKM YacTOTK (Y KiNbKICTb BUMNaAKIB Ha pik) CHIro-goLoBUX NaBoaKiB
B XONoAHWI nepiog poky (Tabn. 2).

Tabrnuys 2. CepeaHbLOCTAaTUCTUYHI MOKa3HUKM NMOBTOPIOBAHOCTI CHiro-gowWoBMX NaBoAKiB Ha
piukax 6acenHy Tucwu 3a aBa nepioaun 1948-1983 pp. Ta 1984-2019 pp.

MoBTOpPIOBaHICTb CHiIro-AOLWOBUX NaBOAKIB,
KiNbKiCTb BUNaakiB Ha pik
Piuka-rigponoriyHun nocr 3a nepioav
1948 — 1983 pp. 1984 - 2019 pp.
p. Tuca — m. Paxis 4,3 4.4
p. Pika — cMT Mixrip’s 3,8 4,2
p. Jlatopuusg — M. MykadyeBo 4,0 3,9
cepefHe 4,0 4,2

AHanisytoun oTpumaHy iHdopmauito 3 Tabnmub 1-2, MOXHa KOHCTaTyBaTuM HacTynHe. B
BacenHi p. Tuca KinbKiCTb CHIro-goLOBNX NaBOAKIB MA€e TEHAEHLI0 Ha 30iNbLUEHHSA B Cy4acHUi
nepiog— = 3 %, nopisHoto4uM nepioan 1948 — 1983 pp. Ta 1984 — 2019 pp. CHiro-0oLoBi NaBoaKM
B OacenHi p. Tuca BigdyBalTbCs B cepefHbOMYy 4 BUNagku Ha pik. Ane ue He o3Havae, Lo
KOXXHOroO pOKY X hOPMYETLCA came CTinbku X. Hanpuknag, Ha p. Tuca - m. PaxiB y xonogHi
nepiogn 1950-51, 1965-66, 1994-95 pp. cdopmysanocs no 8-10 cHiro-goLwoBuX NaBOAKIB, a
1948-49, 1975-76, 1983-84, 2018-19 pp. ix 6yno 1-2.

[ns BUABMNEHHS cydYacHUX 3MiH B 4acOBMX iHTepBanax MOBTOPHOBAHOCTI CHIr0-0LLOBUX
naBoKiB MEBHOI Benu4uuMHKW, 3a dopmynow (1) BM3HAYeHO nepioan X MOBTOPKOBAHOCTI Ta
nobynoBaHo 3a ABa gocnigkyBaHux nepioan 1948-1983 pp. Ta 1984-2019 pp. cymilleHi rpadiku
nepioziB NOBTOPHOBAHOCTI MakCUMYMIB CHiro-4oLoB/X NaBoAKiB Ans p. Tuca — M. Paxie (puc. 2),
p. Pika — m. Mixrip’a (puc. 3), p. llatopuusi — M. MykadeBe (puc. 4).

AHanisytoun pospaxyHku Ta rpacdikm nepiofis NoBTOPHOBAHOCTI MakCUMYMIB CTOKY BOAM
NEeBHUX BEMNYMNH Ta CHIro-40LLOBUX NaBOAKIB, MOMIYEHO HACTYMHE.

Ha p. Tuca — p. PaxiB BUCOKi CHiro-4oLLoBi naBogku, oopMyBanuca vacTille B CydYacHUmn
nepiog (1984-2019 pp.), Hix y nonepeaHboMy — 1948-1983 pp.; cepedHi X 3a 8UCOMOK CHIro-
AOLLOBI NAaBOAKWM B CyyacHWW nepiog MatTb Oinbll TpuBani Nepiogn MOBTOPEHHA, HiX Yy
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nonepeaHin nepion; WoOA0 HEBUCOKUX CHIro-A0LWOBKX NaBoAkiB Ha p. Tuca — p. PaxiB, To nepioaun
X NOBTOPEHHS MaXke He 3MmiHunmncs 3a nepioan 1948-1983 rr. Ta 1984-2019 pp. (puc. 2).

p.Tuca - m. PaxiB, cHiro-aowosi NnaBoaKu
1000
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Puc. 2. T'padikm nepiogiB noBTOpOBaHOCTI MaKCUMYMIB CTOKY BOAMU CHiro-AoLWoBMX NaBOAKIB
Ha p. Tuca — m. PaxiB 3a nepiogun 1948-1983 pp. Ta 1984-2019 pp.

Ha p. Pika — m. Mixrip’a B cyyacHun nepiog iHTepBanu MOBTOPEHHS BCbOro AianasoHy
NaBOOKOBMX MAKCUMYMIB CHirO-4OLLOBMX NABOAKIB 3HAYHO 36iNbLUMIIMCA NPOTU NonepeaHboro

nepiogy 1948-1983 pp. (puc. 3), TOOTO MAaKCUMYMW CHIrO-4OLLIOBMX MaBOAKIB NEBHOI BENMUYMHU
cTanu pigkiwmmm.

p. Pika - cmT Mixrip's, cHiro-aowWwoBi naBogku
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Puc. 3. T'padiku nepioaiB noBTOpOBaHOCTI MaKCUMYMIB CTOKY BOAM CHiro-AoLWoBMX NaBOAKIB
Ha p. Pika — M. Mixrip’a 3a nepiogn 1948-1983 pp. Ta 1984-2019 pp.

Ha p. Jlatopyua — M. MykayeBe B CydacHUW Nepiof BUCOKI Ta cepefHi 3a BUCOTOH
NaBOAKOBI MaKCMMYMW CHIro-A0LWOBUX NaBOAKIB CTanu pigkilulMMn, OCKiflbKM MatoTb iHTepBasnu
NMOBTOPEHHSA GinbLui, HiXX B nonepeHii nepiog 1948-1983 pp. MNepiogn NOBTOPEHHS HEBESTMKUX
CHIr0-4OLLIOBMX NaBOAKIB HE 3MiHUNMCA 3a nepioan 1948-1983 rr. Ta 1984-2019 pp. (puc. 4).
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p. Natopuua - m.MyKauese, CHiro-aowWwosi NAaBOAKK
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Puc. 4. Tpadiku nepiofiB noBTOpOBaHOCTI MaKCUMYMIB CTOKY BOAM CHiro-gowoBMX NaBOAKIB
Ha p. Jlatopuusa — M. MykauyeBe 3a nepioaun 1948-1983 pp. Ta 1984-2019 pp.

BucHoBKWU. [Ins OUIHKM cyYacHMX 3MiH 4acToTU Ta nepiodiB MOBTOPHOBAHOCTI CHiro-
OOLLIOBMX MaBOAKIB NEBHOI BENMNYMHM Ha pivkax B 6acelHi Tucn (B mexax YkpaiHu) chopmMoBaHO
pSan NaBOAKOBUX MakCUManbHUX BUTpAT BOAM YaCTKOBOI TPUBANOCTI 3a ABa piBHUX nepioan (36
pokiB) — 1948-1983 pp. Ta 1984-2019 pp. 3a gaHMMN CNOCTEPEXeHb 3 TApPONOriYHNX MOCTIB:
p. Tuca — m. PaxiB, p. Pika — cmT Mixrip’s, p. Jlatopuusi — m. Mykauese.

Ha ocHoBi aHanizy BuxigHMx psaiB BU3HAYEHO CEPEeAHbOCTATUCTUYHI NMOKa3HUKN YacToTH
CHIro-40LLIOBMX NaBOAKIB 3a ABa AOCHioKYyBaHMX nepioaun Ha pivykax 6acenHy Tucu. CHiro-doLLosi
naBoakn QOpPMYHOTbCS B CepeaHbOMy 3a baraTopivyHui nepiog 4 pasu Ha pik, a iX KinbKiCTb,
nopisHioo4um nepioan 1948-1983 pp. Ta 1984-2019 pp., 36inbwmnacs B cydacHumn nepiog Ha 3 %.

3a nobygoBaHuMK cymilleHUMuU rpadikammn nepiodis NOBTOPHOBAHOCTI MAaKCUMYMIB CHiro-
AOLLOBMX NABOAKIB Ha pidkax B BacerHi Tucu 3a gBa JOCnigKyBaHUX Nepioan NpOCTEXYETbCS
HacTynHe: B cydacHui nepiog 1984-2019 pp. iHTepBanu NOBTOPEHHS MalXe BCbOro gianasoHy
NaBOAKOBMX MaKCUMyMIB 36inbLunnmcsa npoTn nonepegHboro nepiogy 1948-1983 pp., T06TO
MaKCMMYMW CHiro-goLoBMX NaBOAKIB NEBHOI BEMMYUHU CTanu pigkillumMu B Cy4acHUN Nepioa.

lMpoBedeHe AOCMIMKEHHA Mae MpakTUYHWUKA iHTepecC, OCKINbKW 3HAHHA MpPo MNOTEHUIMHO
MOXNMBI MaBOAKM Ta Mepiogn iX MOBTOPKBAHOCTI MOXHA BMKOPUCTATM [OMs OLiHIOBaHHS
Xapaktepy Ta BeNMYMH MOXITMBUX NaBOAKIB Y ManbyTHLOMY.
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Modern changes in the frequency and recurrence periods of snow-rain floods on rivers in the Tisza
River Basin

Moskalenko S. O.

The article is devoted to the study of modern changes in the frequency and recurrence periods of snow-rain
floods of a certain magnitude on rivers in the Tisza River basin (within Ukraine). Flood frequency statistics in the Tisza
River basin were based on the use of historical data on maximum discharges for the observation period from 1948 to
2019 (i.e., series with a duration of 72 years). In this case, data from the following the following gauging stations were
used: Tisza River — Rakhiv city (catchment area F = 1070 km?); Rika River — Mizhhirya village (F = 550 km?); Latorytsia
River — Mukacheve city (1360 km?). Due to the peculiarities of physical and geographical conditions (mountainous
terrain, significant amounts of precipitation, etc.), floods on rivers in the Tisza River basin are formed several times
during the year (both in the warm and cold periods of the year). Therefore, to comply with the conditions of statistical
independence and homogeneity of the initial information, partial duration series of maximum average daily water flows
were formed separately for snow-rain floods. Unlike the series of annual flood maxima, which include only one highest
discharge each year, the partial duration series contain the maxima of all floods exceeding a certain threshold value,
which corresponds to the smallest value from the series of annual maximum annual discharges. To assess modern
changes in the frequency and recurrence of snow-rain floods of a certain magnitude, the series of partial duration
maxima for two equal periods (36 years) were considered - 1948-1983 and 1984-2019. To determine the periods
(intervals) of recurrence of floods of a certain magnitude, a formula was used that is the inverse of the Weibull formula,
which is designed to calculate the probabilities of exceeding the members of the series. Based on this, combined
graphs of the recurrence periods of the maxima of snow-rain floods for the two studied periods were constructed, which
made it possible to analyze changes in the frequency and recurrence periods of snow-rain floods of a certain magnitude
on rivers in the Tisza River basin that occurred in the modern period. The conducted research is practically focused on
the hydrological support of various industries, since the results obtained provide information about the probabilistic
potential of the occurrence of rain and snow-rain floods of a certain magnitude on the rivers within the studied territory.

Key words: Tisza River basin within Ukraine; snow-rain floods; maximum water discharge; series of partial
duration; recurrence periods.
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Xonodenko B.C.., Bacrok T.0.%, XonodeHnko A.O.%, Monuiti M.B.®
HaujoHanbHull yHieepcumem 80dH020 2ocnodapcmea ma rnpupodoKopUCMy8aHHs
2Kuiscbkuti yHisepcumem npasa HAH YkpaiHu PigHeHcbkull iHecmumym

SKuiecbkuli HauioHanbHUl yHieepcumem imeHi Tapaca LLlesyeHka

AOCHNIAXEHHA BAI'ATOPILIHO'I' ANHAMIKUA CKNAOOBUX BOAHOIO BANTAHCY
BACEWHY PIYKMU TOPUHb (A0 BNAAIHHA P.CJIYY)

B Ykpairi 30iticHroembcsi nocmynosuli npouec peghopMy8aHHs cucmemMu yrpassiHHS 800HUMU pecypcamu,
memor sKkoeo € docsieHeHHs1 i eidnosiOHocmi pospobkam cydacHOI cucmemu yrpaesiiHHS BUKOHaHUM Y
€sponeticokomMy Coro3i. OCHO8HI MpuHYUNuU sikux sucgimnexi 8 BooHit Pamkositi [Jupekmusi €C i BooHiti cmpameaii
YkpaiHu Ha nepiod 0o 2050 poky. Baxnusum o06°ckmom 6 HuUx eucmynarmmb 800HI pecypcu, 30Kpema,
Xxapakmepucmuku 800H020 banaHcy piukogoao baceliHy, OOHI€ i3 HUX € piykosuli cmik. Piukoguli cmik eHacnidok
8rnuey pisHoOMaHIimHuUX ghakmopie (KriMamuy4HUX, aHmMpPOono2eHHuUx) niddaemscsi 3miHaM. [JOcCridOxeHO 83aEMO038 I3KU
PIi4KO0B020 CMOKY, wapy cmoky ma onadie sk 800HO-basiaHcosux ckrnadosux. Memoduka OOCHIOXeHHST 8KIoYae
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