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Spatial distribution of the calculation characteristics of the main phases of the ice regime in the
Prypiat river basin within Ukraine with the using GIS

Afteniuk O.0O., Gorbachova L.O.

Maps of the spatial distribution of hydrological indicators are of great importance in the educational, scientific
and practical spheres. There are very few maps dedicated to the spatial distribution of the characteristics of the ice
regime of the rivers. The last thorough research on the creation of maps of the calculation characteristics of the
appearance dates of ice phenomena and the freeze-up on the rivers of Ukraine was carried out in the 70s of the 20th
century. In these maps, the Prypiat river basin is represented by observation data on the ice regime of rivers for only
a few water gauges and, accordingly, such maps are the very general. In addition, such maps were created in the
form of isolines on paper media by the manual interpolation. Along with this, the development of computer technology
and geographic information systems (GIS) have changed the approaches to mapping hydrological characteristics. In
modern research the hydrological maps are creating in the GIS in the form of digital layers using various methods of
spatial interpolation. Therefore, the main objective of this research is the present the spatial distribution of the
calculation characteristics of the main phases of the ice regime of the rivers of the Prypiat basin within Ukraine using
the ArcGIS program. The research used information from 29 water gauges, based on the data of which the statistical
indicators of the ice regime of the rivers of the Prypiat basin within Ukraine were calculated. For the creating of digital
maps, such statistical parameters as the multi-year average value, the mean square deviation and the asymmetry
coefficient were used, which were calculated for the main phases of the ice regime of the rivers, namely the
appearance date of ice, date of freeze-up, break-up date (i.e., melt onset), date of ice disappearance in the Prypiat
River basin within Ukraine. Maps were created in the form of digital layers by spline interpolation in the form of
isolines, which allows you to get rid of subjective factors and improve the accuracy of such maps. On all created
digital maps, the isolines are characterized by fairly smooth shapes, which, in general, reflect the zonal distribution of
the characteristics of the ice regime of rivers. The analysis of the created of digital layers of the spatial distribution of
the calculated characteristics of the ice regime of the rivers of the Pripyat basin, as well as the accuracy of their
created, allow us to recommend such maps for practical use. The approach used in the research can be applied to
create the spatial distribution of digital maps of the calculated characteristics of the ice regime of rivers for other
basins, as well as other characteristics, for example, the duration of ice phenomena and freeze-up.

Keywords: ice regime, mean square deviation, spatial interpolation, Spline, geographic information systems,
digital maps, Prypiat.
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! Ykpaikcbkuti 2idpomemeoponoziyHuti iHemumym JCHC Ykpaitu ma HAH YkpaiHu
2 TepHoninbCbKUL HauioHanbHUl nedazoziyHull yHisepcumem imeHi Borodumupa MHamioka

AHATNI3 BHYTPIWWHBLOPIYHOIO PO3Mnoaly CTOKy Bogu
NIBOBEPEXHUX MPUTOK AHICTPA B MEXXAX TEPHOMNIIbCbLKOI OBNACTI

BcmaHosneHo meHOeHUii 6azamopidHux KonueaHb cepedOHbO20 PiYHO20 CMOKY 800U PIHOK rieobepexKs
[AHicmpa. [lNpoaHanizogaHo 6HYMPIWHbOPIYHUU po3nodin cmoky rnigeobepexHux npumok [Hicmpa y pisHi ¢hasu
800HOCMI. BusieneHo 8idOMiHHOCMI y 8HYmMpilHbOPiIYHOMY po3rodini MoKy Mano8odHux ma 6acamogodHUX ¢has.
BcmaHosneHo, wo cyyacHul 8HympiluHbOpiYHUlt po3rnodin cmoky npumok [Hicmpa 6 mexax TepHoninbCbKoi
obnacmi 3a3Hag cymmesux 3MiH.

Knrouyoesi cnoea: cmik eodu, ¢hasu 800HOCMI, cepeldHili pidHUl cmiK, 8HYMPIilUHLOPIYHULU PO3rodinl CMOKY,
[HHicmep.

Betyn. baceinH [HicTpa XxapakTepusyeTbCs HEOOHOPIQHICTIO Ta PI3HOMAHITTAM YMOB
dopmyBaHHsI CTOKY BoAW. TOMY NUTaHHIO BUBYEHOCTI 6acenHy uiel pivyku Ta 6acenHam 1i NpuToK
3aBxgu npuginanacb yeara HaykoBuiB [3; 12; 14]. He3axaloun Ha OOCUTb BESUKY KifbKiCTb
nyGnikauin, ocobnmMBo 3 aHani3oM aHuX TigPOSIoriYHOrO pexmMmMmy pidok TepHoninng, 4O Lboro
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yacy He iCHye KOMIMMEKCHMX OOCNiAXeHb came PpivykoBO-O0acemHoBMX cucTem perioHy [11].
BHYTPILWHLOPIYHUI  PO3NOAIN CTOKY pPiYOK OOYMOBMIOETLCS 30HaNbHMMW Ta a3oHaNbHUMM
hakTopamun, a OTXKe MOro AOCHIIKEHHSA BKIOYAE KOMIMMEKCHY OLUiHKY hOpMyBaHHSI CTOKY.
BuBYEHHA Ta po3paxyHKM BHYTPILLUHbOPIYHOIO PO3MNOAifly CTOKY € Haa3BUYaMHO BaXKMBUM
3aBAaHHAM rigpororii Sk 3 NPaKTUYHOI, Tak i 3 HAayKOBOi To4kK 3opy [9; 17].

AHani3s nonepegHix aocnigxeHb. BuB4eHHs OUHaMIKK LMKMNiYHOCTI
riApOMeTEeOpPOSIONiYHOMO MPOLIECY, MAEe BaXnvBe 3HAYEeHHS AN pauioHanbHOr0 BMKOPUCTaHHS
BOAHMX pecypciB Ta [OBrOCTPOKOBMX MNPOrHO3iB, WO € O0COOnvMBO BaXnuBUM ANS
naBogkoHebe3neyHoro perioHy GacenHy [Hictpa [2]. AKTyanbHUM MUTAHHAM CbOrOAEHHS €
BMMMB KNiMaTtW4yHUX 3MiH Ha BOAHI pecypcu. B YkpaiHi Ta y cBiTi onyGrnikoBaHO 4uCerbHi
pesynbTaTh gocnigpkeHb [1; 8; 21; 22], aKi niaTBEpaXYTb 4OCTOBIPHICTL BUCHOBKIB NPO TE, WO
3MiHW KIiMaTy BNAMBAOTb HA XapakTePUCTMKK TigpoJSIoriYHOro pexumMmy, BogHUN ©anaHc, BOgHi
pecypcu Ta CTiK B MeXax OKpeMux pidykoBux OacenHiB. [NposB 3MmiHM knimaTy HanbinbLu
NMOMITHUIA Ha Manux Ta cepefHix Bogo3bopax pidoK, came TOMY OLjiHKa LMKMIYHOCTI KOonnBaHb
riapoOMETEOPOSIONYHNUX  XapaKTEPUCTUK Ta BHYTPILWHbOPIYHOMO PO3NOAiSly CTOKY PiYvoK
nisobepexoks [HicTpa B Mexax TepHOMiNbCbKOi 06nacTi € akTyanbHUM 3aBOaHHAM.

BHYTPILWHBLOPIMHUIA PO3MOAIN CTOKY BU3HAYaOTb, NEpeBaXKHO, KNiMaTWYHi pakTopu. 3MiHK
KnimaTy, Yyepes3 3MiHM CKnagoBux BOAHOro 6anaHcy, BU3HayatoTb 3MiHW Y BHYTPILLHBOPIYHOMY
po3nogini ctoky. Micuesi disnko-reorpadiyni doaktopu (03epHICTb, 3aniCeHICTb, 3ab0IOYEHICTb,
nnowa Bogo36opy, 'PyHTOBMI MNOKPUB, MNOUHA 3anaraHHA r'PyHTOBUX BOA, KApCT Ta iHLWi), B
CBOIO Yepry, TakoX BMNMMBalOTb Ha BHYTPILHLOPIYHUA PO3MOAiN cToKy. dakTopu BMAAMBY Ha
BHYTPILUHBOPIYHUI PO3MOAIN CTOKY MOAINATLCA Ha ABi OCHOBHI rpynu: KniMaTu4Hi dhakTopu Ta
dakTopn NiACTUNBHOT MNOBEPXHi (40 HWUX BIiAHOCATL | aHTponoreHHu dakTop). Cepen
npeacTaBreHnx BuLLEe TPpyn BUAINAIOTb CTOKOYTBOPHOHOUI dhakTopu (Npsmi), ski GopMytoTb CTIK,
HenpsaMi Ta ymoBHi. CTOKOYTBOpIOOYI — onaau Ta nig3emMHi Bogu, iX pO3noAin no TepuTopii
NigNnopaaKOBYETBCS 3aKOHY reorpadiiyHoOl 30HanbHOCTI. Henpsimi — TemnepaTypa noBiTps |
I'pPYHTY, AediuMT BOMOroCTi MOBITPS, BMNApOBYBaHHA. YMOBHI — nnowa 6acenHy, cepefHs
BMCOTa/goBXUHa/WnpunHa Bogo3bopy, rmmnbuHa eposinHoro Bpi3y pycrna, noxun pycna, rycrota
pi4KOBOI Mepexi. AHTPOMNOreHHU BNNUB BigHOCATb 40 dbakTopiB BNAMBY MNiACTUMNBHOT NOBEPXHI,
a 3a reHeTU4YHMM BNMBOM A0 Henpsamux dakrtopis [5; 10].

BuxigHi paHi Ta Metoau pocnigkeHHA. [o GacenHy pidkn [HicTep y mexax
TepHoninbcbkoi obrnacti Hanexnte 1174 pivyok i CTPyMKiB 3aranbHO OOBXUHOK 5195 km.
OcHoBHO ocobnuBicTIO rigporpadivHoi CiTkn 6acenHy [JHicTpa € BiACYTHICTb 3HAYHUX MPUTOK:
B Mexax YKpaiHu HanidyeTbecs nuwe 6 pidokK, Wo Hanexatb A0 cepefHix (OBi 3 Skux B Mexax
TepHoninbcbkoi obnacti — p. Cepet Ta p. 36pyy). NepeBaxatoTe Mani pivkn 3aBgoBxkm 0o 10
KM, IX 3aranbHa OOBXWHA CTaHoBUTb 94% Big CyMapHOi OOBXWHW BCiX PIYOK B YKpaTHCbKIN
YacTuHi 6acenHy [16].

Y pocnigxeHi po3rnsHyTOo came Mani Ta cepefHi piyku Taki gk p. 3onota Jlvna, p.
Koponeup, p. Ctpuna, p. Cepet, p. Hiunaea, p. 36py4. [ns ouiHkM TeHAEHUi GaraTopivHnx
KONMMBaHb CTOKOBMX XapakKTEPUCTUK Ta po3noginy CTOKY Y MeXax MicsAuiB Ta Ce30HIB
BUKOPUCTAHO JaHi CNoCTepexeHb 3a cepeaHbopiYHUM CTOKOM Boam Ha 11 rigponoriyHmx nocrtax
nisobepexoks dHictpa (puc.1).

Y poboTi 3acTOCOBAaHO MEeToAM MaTeMaTUYHOl CTAaTUCTMKK, @ TakoX MeTon Pi3HULEBUX
iHTEerpanbHUX KpWBKX, LIO LUMPOKO BUKOPUCTOBYHOTLCA MPU BUBYEHHI 3aKOHOMIpPHOCTEN
KOnuBaHb YacoBUX PSAAiB — TeHAEHLUIN A0 rpynyBaHHA PoOKiB 3 BiAHOCHO BENMUKUMU Ta ManuMm ix
3HayeHHamu [15; 18; 19; 20; 23]. 3okpema, 3a aHani3oM Pi3HULEBUX iHTErpanbHUX KPUBKX
MOXHa NPOCTEXNTN OUHAMIKY PO3BUTKY LIMKNIB BOAHOCTI LLOAO fiHii Yacy Ta BCTAHOBUTU SIKICHY
Ta KiNbKiCHY TeHAeHUilo UMX 3MiH. [Mo3MTMBHA HapocTakya pas3oM 3 HeraTMBHOW CragHOoo
CYMOI0 YTBOPIOKOTb NOBHUI LMK BOAHOCTI AOCNIAKYBAHOT CTOKOBOI XapaKTepPUCTUKM.

[na npaBoMipHOi cTaTUCTU4HOI 06pobkM BMXIQHOT iHPOpMaUil Ta noAanbLIOi OUiHKK
TeHAaeHUin 6araTtopiyHMx KoNuBaHb CTOKY HeoOXigHO maTu TpuBanui, 6esnepepBHU psg
cnoctepexeHb. 3 00paHuX ANna AOCNILXEHHSA rigponoriyHux noctiB y 6acenHi [HicTpa, Takuin
YacoBUN psag HasiBHUA nuwe gns rigponoriyHoro nocta p. Ceper — M. YopTkiB (nepioa
CMOCTEpPEXEHDb 3a cepeHbOPIMHUM CTOKOM Boam - 1945 — 2020 pp.). Came ToMy 3a SOMNOMOroH0
PIBHSIHHA MNiHINHOI perpecii Ha OCHOBI NocTa-aHanora Oyno Bi4HOBNEHO PAAWN CMOCTEPEXEHb Ha
rigponoriyHnx noctax bepexanu, 3apapie, lNigranui, Koponeup, CTpinkiBui Ta Bonouucbk.
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KoediuieHT kopensuii Mk 3a3Ha4yeHMMM noctamu Ta rigporioriyHuMm noctom p. Ceper — Mm.
YopTkiB konuBaeTbes B Mexax 0,8 — 0,9, wo gae nigcrtaBu ang CTaTUCTUYHO OGI'PYHTOBAHOMO
BiJHOBIEHHS JaHMX CNOCTEPEXEHb | MPMBEAEHHS iX A0 CNiflbHOro nepioay.

Nonswa

YMOBH1i nosHa4eHHA

. i : 3
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PymyHin Ny

Puc.1 KapTo-cxema po3TawlyBaHHSA rigposoriyH1Mx nocTiB y Mexax 6acenHy [JHictpa

3a HasBHOCTI [JOCTaTHIX AaHumxX cnoctepexeHb (He MeHwe 15 pokiB) po3paxyHoOK
BHYTPILUHBOPIYHOrO PO3MOAiNYy CTOKY peKOMEHAOBAHO BUKOHYBATW 3a MOAENSIHO pearibHOro Poky
abo mMeToaoM KOMMOHYyBaHHSA Ce30HIB. Po3paxyHOK BHYTPILIHbOPIYHOIO CTOKY NiBOGEPEXHMX
nputok [HicTpa y pobOTi BMKOHAHO 3a AOMOMOrol MoAeni peanbHoro poky. Llei metog
nonsarae y Bubopi 3 HAABHOrO psily CMOCTEPEXEHb 3a CTOKOM BOAW MOAENEN TPbOX pearibHUX
POKiB, XapakTepHMX 3a BOAHICTIO i pO3noaifioM CTOKY 3 eMMipUYHO0 3abe3neyveHicTio pidHoro Ta
CE30HHOro CTOKY BrnM3bKkol A0 3agaHoi [7]. BHyTpilLHbOPIYHMIA po3Noain CTOKY po3paxoBYyETHCA
3a BOAOrocnofapCbkumMy pokamu, No4YaTok sikux npunagae Ha 6aratoBOAHWUA CE30H (BECHSAHE
Bogoninng). Mexi ce3oHiB obupatoTbCa 04HAaKOBUMM A5 BCiX POKIB 3@ Nepioa CnoCTepexeHb 3
3a0KPYrMeHHAM [0 Micaus. Po3paxyHKoBa iIMOBIPHICTb NEpPEeBULLEHHA CTOKY 3a pik
BU3HA4Ya€ETbCHA Yy BIAMNOBIAHOCTI A0 BOAOroCnogapCbKoro BUKOPUCTAHHA CTOKY pidku. [Ons
po3paxyHKy BHYTPILUHBOPIYHOrO CTOKY pidok 6GacerHy [HicTpa obpaHo Tpu pokuM mMogeni:
GaraToBOOHUN piK — BEeNMYMHA CepedHbOopiYHOI BUTpaTU BoAM Onm3bka OO cepedHbOpPIYHOI
BuTpatn Boan 25%-i 3abe3neveHoCTi; cepeaHin 3a BOAHICTIO pik — BENMYMHA CepedHbOPIYHOI
BUTpaTK BOoaAM Bnu3bka OO0 cepeaHbopidHOi BUTpaTn Boam 50%-i 3abe3neveHocCTi; ManoBoaHui
PiK - BENUYMHaA cepeaHbOpiYHOi BUTpaT BoAM Bnm3bka 40 cepeaHbopidHOI BUTpaTn Boan 75%-i
3abe3neyeHocTi.

PesynbTatn pocnigkeHHsA. 3a [OOMOMOrow  aHanisy nobyaoBaHuMX — PisHMLEBMX
iHTerpanbHUX KpMBUX OLIIHEHO TeHAeHUii 3MiH BaraTopiyHOl AMHaMIKU cepeaHbOPIYHOIro CTOKY
BoAu pidok GacenHy [Hictpa. MNMobygoBaHO CyMilleHi pi3HUUEBI iHTerpanbHi KpyBi KONMBaHb
cepeaHbOpiYHMX BUTpAT BOAWM ANS KOXHOrO LOCNIAXKYBAHOMO rigponoriyHoro nocta B OacemHi
(pnc.2).

dopmyBaHHSI piYHOro CTOKY BOAM € BGaraTtoakTopHMM NPOLIECOM, L0 3HAXoAUTbCs nig
BNNMBOM pi3nko-reorpadivHnX YMHHUKIB Ta rocnogapcbKol AisinbHOCTI. PidHMUEBI iHTerpasnbHi
KpUBiI cepegHbOpiYHMX BUTpAT BogM, NnobyaoBaHi Ans pidok 6aceilHy ceigvaTb Npo Te, Wo ix
KONMUBaHHA € CUH(pasHMMK, ane B OKPeMi POKU CMOCTepiraeTbCd aCUHXPOHHICTb KONMUBaHb,
00yMOBIieHa HEPIBHOMIPHICTIO BUMNAAiHHA aTMocdepHUX onagiB y Mexax b6aceriHy. BioxmneHHs
Bif, 3aranbHMX TEHOEHLIN OCNiAKYBaHUX PiYOK BUSIBIIEHO AN rigponoriyHmx nocTis p. Ceper —
cmT Benuka bepesosuus, p. Ctpuna — M. byyau, p. 36pyy — M. Bonouncek, Lo, B CBOK Yepry,
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NMoBsI3aHO 3 BMJIMBOM 3aperynoBaHHS Ha rigponoriyHmi  pexum pivok (byyaubka [EC,
TepHoninbcbke BogocxosuLle). Pidkn niBobepexcks XxapakTepmaytoTbCa HE3HAYHOK MIHSUBICTIO
KonueaHb B GaraTopivyHOMY po3pi3i.
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1 - p. Cepet — M. YopTkis, 2 — p. 3onota Jluna — m. Bepexanu, 3 — p. 3onota Jluna — c. 3apapis, 4 — p. Koponeupb -
M. Migranui, 5 — p.Koponeup — cmt Koponeusb, 6 — p. Ctpuna — x. KannuHui, 7 — p. Ctpuna — m. by4yauy, 8 — p. CepeT —
cmt Benvka Bepesosuus, 9 — p. Hiunaea — c. Ctpinkieui, 10 — p. 36pyy — m. Bonouuncek, 11 — p. 36pyy — c. 3aBannga

Puc.2 BbaratopiyHi TeHAeHUii KonMBaHb cepegHbOPIYHUX BUTPAT BOAU NiBOGEpeXHUX
npuTok [AHicTpa

Y pesynbTtaTi aHanidy Oyno oTpumMaHO HacTynHi TeHAeHuii BaraTopiyHMX KOnvBaHb
XapakTepHUX BUTpaT niBobepexHux nputok [Hictpa. Ona rigponoriyHmx noctie YopTkis,
Migranui, Koponeub, CtpinkiBui, 3aBanna Ta bepexaHn [o noyaTtky 60-x pokiB Ha pivkax
DaceiHy cnocTepiraeTbCa ManoBogHa dasa BoAHOCTI, nicna Hei oo nodaTtky 80-x pokis
TpuBana 6aratoBogHa hasa. HactynHa manoBogHa ¢asa Ha pidkax 6acenHy cnocTepiranacb
Ao kKiHua 90-x poki, a y 1998 poui BigbyBcsa nepexig oo 6aratoBogHoi ¢asv BogHOCTI. Ha
rigponoriyHnx noctax Bonouncbk Ta Byyay BusiBNeHo nofibHi TeHAeHLUii KonMBaHb BOLHOCTI,
npote cyyacHa (2015 — 2020 pp.) manoBogHa dasa Mae AeLo NisHILLMIA NoYaToK.

BcTtaHoBRNEHO neBHi BiOMIHHOCTI y GaraTtopiYHMX KOMMBaHHSX CEPEOHbOPIYHOrO CTOKY
nieux nputok [OHictpa. CepegHbOpiYHi BUTpaT! BOAWN CMOCTEPEXEHI Ha MapOoNnoriMHUX nocrax
3aBannga, 3agapie Ta KannuHui xapakTepusyloTbCs 3HAYHO MEHLLUOK MIHMMBICTIO KOSNMBaHb
BiQHOCHO pewTn JocnigXyBaHWx rigponoriyHmx nocTiB. PisHWUeBi iHTerpanbHi  Kpusi,
nobygoBaHi Ona OKpeMUX MOCTIB BUAINAKTbLCA i3 3aranbHOI  CNPSAMOBAHOCTI  KONMMBaHb
cepeaHbopivyHOro ctoky Boan. A came — p. Ctpuna — c¢. KannuHui xapaktepuayetbca 6inbLuoto
Tpuanictio 6aratosogHoi ¢a3n — go 1982 poky, a p. 3onota Jluna — c. 3agapis — go 2013
poky. BigMiHHOIO pucoto B TeHeOeHLUiT KOMBaHb CTOKOBMX XapaKTePUCTUK, O CNOCTEPEXEHI Ha
rigponoriyHmnx noctax p. Ctpuna — M. bByyay Ta p. 36pyd — M. Bonouucek € Te, WO y cepeauHi
80-x Ha noyaTky 90-x pokKiB BUSIBIIEHO NEBHE BUPIBHIOBAHHA CEPEaHbOPIYHMX BUTPAT BOAM, LLO
He Jae MOXIMBOCTI YiTKO BU3HAYMTK HasBHI dpa3n BOAHOCTI.

Y po6oTi BUAINANNCA nuwie NOBHI LMKIN BOAHOCTI, afXe pidHa TpMBaniCTb CNOCTEPEXEHb
Ha rigponoriYyHMx NocTax He Jae MOXIUBOCTI YiTKO BUAINWUTK BCi dpa3n BOAHOCTI Ta NOPIBHATKM iX
Mixk co6ot0. TOMy MOXEMO YiTKO BUAINUTU OANH MOBHUI LMK BOAHOCTI AN BCiX AOCNIAXYBaHUX
PiYOK.

3 2012 (2014) poky Ha pidykax BacenHy posnovanaca manoBogHa ¢asa. 3miHu knimaTy,
30KkpeMa nigBULLEHHA TemnepaTtypu NoBiTPS B3UMKY, 3MEHLUEeHHSA 3anaciB BOAW Y CHIroBOMY
nokpmuei [6] Ta 36inblIEHHA BENWYMHM BMMAPOBYBAHHSA 3yMOBMMM Te, WO Ha BinbLUOCTi pidok
CnoCTepiraeTbCa TeHAEHUIS1 40 3MEHLLUEHHSA cepeHbOopiYHNX BUTPAT BOAM.

BHYTpILWHBOPIYHUIA pO3MNoain CTOKY pivok B6acenHy cneplly 6yno ouiHeHO 3a BecCb nepiog
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crnoctepexeHb. [nsa nisobepexxHnx nputok 6acenHy [HicTpa Hanbinbwumm 3a obcsaramm CToKy
MicauamMm € bepeseHb Ta KBiTeHb, Ha HUX npunagae 10 - 16% Big 3aranbHoro o6’emy pivyHoro
CTOKY, 3anexHo Big 3abesneyeHocTi poky. HanmeHwnmmn 3a 06’eMOM CTOKY € MEXEHHI Micsui —
nucronag Ta rpydeHb, Ha HUX npunagae 5 - 6% Big piyHoro ctoky. Hanbinbw 3abe3neyeHnm
CE30HOM NSl YCiX PO3rMsHYTUX rpagauin BOOHOCTI € NiTHbO — OCIHHA MEeXeHb, MNig 4vac SKoi
npoxoautb 52 — 57% piyHOro CToKy BOAN.

B xoai po6oTH OuiHEHO BHYTPILLHBOPIYHMIA PO3N0OAIN CTOKY ANs pivok 6acerHy [HicTpa Ta
BUKOHAHO MOPIBHANBbHUM aHania BHYTPIWHLOPIYHOrO pOo3NoAifly CTOKY AnsA BUAINEHuX y
nonepegHix poboTtax das BOgHOCTI, 3rigHO NoOygoBaHNX PISHULEBUX IHTErPanNbHUX KPUBUX OIS
pidyok 6acerHy [HicTpa. BugineHo Agi manoBofHi ¢asu - 1949-1966, 1983-1997 pp. Ta ABi
GaraTtoBogHi pasu — 1967-1982, 1998-2011 pp. (puc.3).
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Puc.3. OcepeaoHeHu 3a xapakTepHi pa3n BOAHOCTI BHYTPilUHbOPIYHUIA PO3NOAIN CTOKY No
ce30oHax niBobepexxHnx NnpuTok [HicTpa

MopiBHANBHWIA aHani3 pesynbTaTiB OOCNIAXEHHA nokasas, Wo 4ns 6aratoBOAHOro poky
3MeHWunacb YacTka BecHAHOro sogoninnga y 6aratoBogHy ¢asy Ha 8%, a Ans ManoBogHOI
dasm i€l x rpagauii BogHocCTi 36inblmMnNach YactTka MeXXeHHUX nepiogis (NiTo-oCiHb Ta 3uma) B
Jiana3oHi 6-8%.

B cepegHin 3a BOAHICTIO piK BHYTPILWHLOPIYHUIA PO3NOAIN CTOKY 3a MaroBOAHY Ta
GaratoBogHy hbasu mae NOAibHI TeHAEHUii, BUSBNEHO 3MEHLLEHHSA YaCTK/ BECHSAHOro BOAOMINSA
B piYHOMY po3pisi B Mexax 4-8%.

ManoBogHuin pik sickpaBo Bigobpakae BMAMB KMIMAaTUYHUX 3MiH Ta TOCMOAAPCHLKOI
[isanbHOCTI B BacenHi, ToMy AN Takoro poky BUSABMEHI HanbinbLLi BiAMIHHOCTI MK po3noginom
CTOKYy Yy BW3HayeHi pasnm BopgHocTi. B GaratoBogHy a3y 4acTka BECHSHOro BOAONINNSA
3MeHwwunacb Ha 12% Ta Bigbynockb 36inblLUeHHA YacTkn 3MMOBOro nepiogy Ha 6%. Ockinbkn
A1 ManoBOAHOI ha3n BECHSHE BOAOMINMSA He € BUPaXXeHOoK ¢ha3o BOLHOMO pPEXuMy, MOro
3MeHLUeHHsA Byno HesHayHe (Ha 2%). HaTomicTb NOMITHI 3MiHM BIAOynuch Ana nepiogy NiTHLO-
OCiHHBOI MeXeHi, iT YacTka 36inbwunnace Ha 8% (Tabn.1).

Tabnuysi 1. BHYTpPIiLWWHLOPIYHMIA PO3MNOAIN CTOKY NO ce30HaM NiBo6GepexxHUX NpuTok OHicTpa
y Mexax TepHoninbCcbKoi 06nacTi 3a BU3HaueHi ha3m BOQHOCTI

BHYTpILWHBOPIYHMI pO3N04in CTOKY Mo ce3oHaM, %
. Pik 25%- Pik 50%- Pik 75%-
Mepiog, da3sa : . .
. 3abe3neveHocTi 3a6e3ne4veHoCTi 3abe3neyveHocTi
POKM BOAHOCTi
nito- nito- nito-
BECHa : 3umMa | BecHa : 3MmMa | BecHa . 3uma
OCiHb OCiHb OCiHb
3onorta Jlvna - bepexaHu
1949-1966 | manoBogHa 24 54 22 28 50 22 23 51 26
1967-1982 | GaratoBogHa 16 64 20 17 63 20 15 73 12
1983-1997 | manoBogHa 22 49 29 18 59 24 19 62 19
1998-2011 | GaratoBogHa 22 58 20 23 60 17 16 68 16
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lNpodoexeHHss mabn.1

BHYTpILLIHBOPIYHMIA PO3MOAiN CTOKY MO ce3oHaM, %
Mepion, dasa 6Pi|< 25%- _ 6Pi|< 50%- . 6Pi|< 75%- _
POKM BOAHOCT] 3abe3neveHoCTi 3abe3neyeHocCTi 3abe3neyveHoCTi
nito- nito- nito-
BecHa . 3Mma | BecHa . 3uma | BecHa . 3uma
OCiHb OCiHb OCiHb
3onorta Jlvna - 3agapis
1949-1966 | manoBogHa - - - - - - - - -
1967-1982 | baraTtoBogHa 26 57 17 24 58 18 22 59 20
1983-1997 | manoBogHa 21 56 23 19 61 20 22 60 18
1998-2011 | 6araTtoBoaHa 27 52 21 21 59 21 22 55 23
Koponeupb - MNMigranui
1949-1966 | manoBogHa 27 40 33 27 60 13 31 53 16
1967-1982 | 6aratoBogHa 32 45 23 29 55 16 22 63 15
1983-1997 | manoBogHa 27 53 20 18 56 26 20 62 18
1998-2011 | 6aratoBogHa 27 55 18 22 59 19 21 56 23
Koponeub - Koponeub
1949-1966 | manoBogHa 23 53 24 27 53 20 33 51 15
1967-1982 | 6baraTtoBogHa 28 49 23 27 57 16 22 59 20
1983-1997 | manoBogHa 21 57 22 23 56 20 21 59 20
1998-2011 | 6aratoBogHa 18 55 27 25 58 17 24 57 20
Ctpuna - KannuHui
1949-1966 | manoBogHa 41 38 21 35 44 21 34 45 21
1967-1982 | baratoBogHa 37 44 18 30 54 16 18 60 22
1983-1997 | manoBogHa 37 38 25 25 53 22 26 60 14
1998-2011 | 6aratoBogHa 20 51 29 29 55 17 33 54 14
Ctpuna - bByyay
1949-1966 | manoBogHa - - - - - - - - -
1967-1982 | GaratoBogHa 33 45 22 30 50 20 23 58 19
1983-1997 | manoBogHa 26 53 21 21 59 20 24 60 17
1998-2011 | GaratoBogHa 27 55 17 26 57 17 26 57 17
Ceper - Benuka bepesosuus
1949-1966 | manoBogHa - - - - - - - - -
1967-1982 | GaratoBogHa 27 56 18 26 56 18 20 60 20
1983-1997 | manoBogHa 22 54 24 20 61 19 20 60 20
1998-2011 | 6araTtoBoaHa 14 64 22 17 66 17 16 63 20
CeperT - YopTkiB
1949-1966 | manoBogHa 24 37 13 24 36 21 23 43 18
1967-1982 | 6araTtoBoaHa 32 59 20 35 67 21 39 66 19
1983-1997 | manoBogHa 27 42 21 20 46 22 22 51 19
1998-2011 | 6araTtoBoaHa 24 60 20 28 60 22 27 65 25
Hiunasa - CtpinkiBui
1949-1966 | manoBoaHa - - - - - - - - -
1967-1982 | 6araTtoBoaHa 24 59 17 23 50 27 32 49 19
1983-1997 | manoBogHa 22 54 24 20 60 20 23 55 22
1998-2011 | 6araTtoBoaHa 26 57 16 22 58 20 24 53 23
Hiunaea - Bonouncbk
1949-1966 | manoBoaHa - - - - - - - - -
1967-1982 | 6araTtoBoaHa 34 42 24 28 52 20 33 53 14
1983-1997 | manoBogHa 29 40 31 26 49 25 21 57 22
1998-2011 | 6araTtoBoaHa 28 53 20 22 50 27 30 49 21
Hiunaea - 3aBannsa
1949-1966 | manoBogHa - - - - - - - - -
1967-1982 | 6araTtoBoaHa - - - - - - - - -
1983-1997 | manoBogHa 23 57 20 34 45 21 17 65 17
1998-2011 | 6araTtoBoaHa 18 56 26 17 62 21 23 56 21
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HesanexHo Big BOOHOCTI poKy, 30kpeMa i y GaraToBogHy dasy, 4acTka CTOKy, LWO
npunagae Ha BECHAHWA nepiog (MPOXOKEHHS BECHAHOro BOAOMNINMSA) 3MEeHLWuUnach.
3acpikcoBaHO He3HayHe 3pOCTaHHSA YacTKM 3UMOBOIO CTOKY, LLO SICKPaBO MOMITHO Y ManoBOAHI
pokn. Lo noe’sizdaHo 3i 36inblUEHHSIM MOBTOPHOBAHOCTI MaBOAKIB, WO CMPUYUHEHI 3MiHaMu
Knimary, siKi cnoctepiratoTbCa A1 BCiel TepuTopii Ykpainn [19; 24].

BucHoBku. 3a pgonomorow anapaty pisHULEBUX iHTerpanibHUX KpUMBUX OLHEHO
GaraTopiyHi KONMBaHHA CepeaHbOPIYHOro CTOKY niBoGepexHux nputok [HicTpa 3a obpaHui
nepiog cnocrtepexeHb. BUABNEHO, WO KONMMBaHHA XapaKTepPUCTUK CTOKY OOCHIAXYyBaHUX PidOK
3aranom € CUH@asHMMK, a ONA OKPEMUX TigpPOoSIoriYHUX NOCTIB - CUHXPOHHUMK. BCTaHOBMEHO,
WO CcyyacHUMMW nepiog XapakTepusyeTbCs TeHOEHUit0 [0 3HWKEHHA BenMYMH CTOKOBUX
XapaKTepucTuK, Lo MOB'A3aHO 3 BMSIMBOM CY4aCHWUX KMNiMaTUYHUX 3MiH Ta rocnogapcbKolo
[isnbHICTIO B 6acenHax pivok.

Ha ocHoBi aHanisy pisHMUEBMX iHTErpanbHMUX KpMBKX, NOOYAOBaHUX ANS AOCMIAKYBaHUX
pivoK BacenHy, BUAINEHO CRINbHUA LMKN BOOHOCTI, WO po3noyvaBcs B cepeauHi 60-x pokis, a
3aKiH4YMBCA B Apyrii nonosuHi 90-x.

MigcymoByoumn BULLLeHaBEAEHI pe3ynbTaTh AOCHISKEHHS MOXEMO 3p0OduTH BUCHOBOK, LU0,
3a BUKIIOYEHHSM OKPEMMUX MPUTOK, KONMBAHHA CEPEeAHbOro PiYHOro CTOKY PivOK niBObGepexks
[HicTpa matoTb 3aKOHOMIPHWNI XapakTep.

CyyacHuIn BHYTPILWHLOPIYHUIA PO3MNoain CToKy niBobepexHux nputok GacerHy [HicTpa
XapaKTepusyeTbCsl 3MEHLIEHHAM 06’€My CTOKYy BECHSHOro BOAONIMNNSA, WO MOB’A3aHO 3
NiABULLEHHAM TemnepaTtypu noBiTpA B nepioq ¢opMyBaHHA CHirozanacieB Ta 3MEHLLUEHHAM
KiNTbKOCTi onagiB B3MMKy Ta 36iNbLUEHHAM CTOKY JiTHbO-OCIHHLOI Ta 3MMOBOI MEXEHi Big 00’emy
Pi4HOroO CTOKY MiXK JOCHiIgXKyBaHMMK nepiogamu.
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Analysis of the intra-annual runoff distribution of the Dniester left-bank tributaries within the Ternopil
region

Bolbot H.V., Kapusta T.Ya.

The Dniester basin is characterized by heterogeneity and diversity of water runoff formation conditions.
Therefore, the issue of studying the basin of this river and its tributary basins has always received attention from
scientists. Despite a fairly large number of publications, especially those analyzing the hydrological regime of the
rivers of Ternopil, there are still no comprehensive studies of river-basin systems in the region.

The Dniester River basin within Ternopil Oblast includes 1174 rivers and streams with a total length of 5195
km. The main feature of the Dniester basin's hydrographic network is the absence of significant tributaries: there are
only 6 medium rivers in Ukraine (two of which are within Ternopil Oblast - the Seret and the Zbruch rivers). Small
rivers with a length of up to 10 km prevail, and their total length is 94% of the total length of all rivers in the Ukrainian
part of the basin.

This research focuses on small and medium rivers such as the Zolota Lypa, the Koropets, the Strypa, the
Seret, the Nichlava, and the Zbruch. To assess the trends of long-term fluctuations in runoff characteristics and
distribution of runoff within months and seasons, we used data from observations of the average annual water flow at
11 hydrological stations on the left bank of the Dniester. The period used for the research is from the beginning of the
observation to 2020 inclusive.

Using the difference integral curves, the long-term fluctuations of the average annual runoff of the left-bank
tributaries of the Dniester for the selected observation period were estimated. It was found that the fluctuations in the
runoff characteristics of the studied rivers are generally in-phase, and for some hydrological stations - synchronous. It
has been established that the modern period is characterized by a downward trend in the values of runoff
characteristics, which is associated with the impact of modern climate change and economic activity in river basins.

Based on the analysis of the difference integral curves constructed for the studied rivers of the basin, a
common water cycle was identified, which began in the mid-1960s and ended in the second half of the 1990s.

Summarizing the above results of the study, we can conclude that, with the exception of some tributaries,
fluctuations in the average annual runoff of the rivers on the left bank of the Dniester are natural.

The current intra-annual distribution of runoff in the left-bank tributaries of the Dniester basin is characterized
by a decrease in the volume of spring flood runoff, which is associated with an increase in air temperature during the
period of snow accumulation and a decrease in precipitation in winter and an increase in the flow of the summer-
autumn and winter low water marks as a percentage of the annual runoff between the studied periods.

Key words: water runoff, water runoff phases, average annual runoff, intra-annual runoff distribution,
Dniester.
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Mockanenko C.O., Tappac B.T.
Kuiscbkuli HauioHanbHUU yHisepcumem imeHi Tapaca LLlegueHka

YACOBA OUHAMIKA, PO3noAain TA CYYACHI 3MIHUA NAPAMETPIB TA
XAPAKTEPUCTUK BECHAHOIO BOAOoMNuiA HA P. AECHA — M. YEPHITB

B cmammi npoaHanizoeaHo 6azcamopiyHy MIHIUGICMb OCHOBHUX rapamMempie ma Xapakmepucmuk
8eCHsIHO20 800orinns Ha p. [ecHa — M. YepHieig. OCHO8HIi Memodu, w0 3acmoco8aHo — ye Memodu MamemMamu4yHoi
cmamucmuku, cucmemamusauil, y3az2arbHEHHSI ma aHasnidy euxiOHux GaHux ma ompumMaHux pesynbmamig. [dns
rpogedeHHs1 docridxeHHs1 cghopmosaHo baHK cepedHbodobosux sumpam 8odu p. [JecHa — m. YepHizie 3a nepiod
criocmepexeHb 1895-2020 pp. (126 pokig). [NposedeHo aHania 8uxiOHOI iHghopmayii ma cghopmosaHo 3a
bazamopidyHux nepiod HacmynHi psadu eunadKkoBuX 8eruYuUH: ps0 0am rnovamky 8eCHSHO020 8000nins (8 Kibkocmi
OHi 8i0 01 CiyHsi); psd MakcumanbHUX eumpam 600U BecHsiHoz2o 8odominnisi (8 m/c); psd Oam HacmaHHs
makcumymie (8 kirnbkocmi OHie 8i0 01 ciuHs);, psad dam 3aKiHY4eHHs1 8€CHsIHO20 8000ninss (8 kinbkocmi OHie eid 01
CiyHs);, psAO0 mpueasniocmi 8ecHsIHO20 8000ninns (8 Kinbkocmi OHie). [dns eusienieHHsi cydacHUX 3MiH 3acmocoeaHo
mMemoO0 nopieHsAHHA. [ yb020, 8Ci suwe3dasHaqyeHi psadu napamempie ma xapakmepucmuK 8E€CHSIHO20 8000Mins
nodineHo Ha 0ea pieHUX 3a Kinbkicmio pokie nepiodie — 1895-1957 pp. (63 poku) ma 1958-2020 pp. (63 pokuy).
BusHayeHo 0nisi ecix docnidxysaHux nepiodie cepedHi 3HayeHHs (HOpMu), kKoedbiuieHmu eapiauii ma acumempil
r1oKa3HUKie ma xapakmepucmuk 8ecHsiIHo20 godoninsa p. JecHa — m. YepHizia. MNobydoesaHi 2icmozpamu 8i0HOCHUX
yacmom y euemnsidi 4acmkosux iHmepearie 6cix 0O0CriOXysaHUX [MOKa3HUKIB ma XapakmepucmuK 6eCHSHO20
godorninna p. ecHa — m. YepHizie npodemoHcmpysanu ocobnusocmi ix po3nodiny 3a nepiod criocmepexeHb 1895—
2020 pp.

Knrouoesi cnoea: piuka [ecHa, eecHsHe e00oninss, cmamucmuy4Hull aHania, 6azamopiyHa MiHIugicms,
MakcumyMu cmoky eodu ma Uo2o Oamu, Mo4Yamok, 3akiH4eHHss ma mpueariicmb 8eCHsIHO20 8000MINIIA.
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