|.-_|.;|:’.:| HayKOB"“ BICHHK HaykoBuii BicHUK YepHiBeLbKoro yHiBepcutety : leorpadia
> 1 1
] \ephiBgLsKoro yHiBepcHTETy Bunyck 842, 2023

%
= [eorpadin DOI: https://doi.org/10.31861/ge0.2023.842.43-50

Bnans atmocdepHMxX onapgis
Ha PopmyBaHHA CTOKY piuku 3o0n0Ta J/iuna
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AHoTauif: Y cTaTTi PO3rAAHYTO OCHOBHI NPUPOAHI YMOBMU Ta YUNHHUKN GOPMYBAHHA CTOKY
B bacelHi piukun 3on10Ta J/lvna. NMpoBeAeHO aHani3 iCHYOUYMX A0CNIAXKEHHA PiYKOBOTO
CTOKy. [lpoaHani3oBaHO [0CBiA4  BMMIPIOBAaHHA  OCHOBHMX  XapaKTepPUCTUK
atmochepHUX oOMadiB Ta MeToAM aHanisy piYykoBOro CTOKY. BusHauyeHo i
NpOaHaNi30BaHO TEHAEHLIiO 3MiHM MOKAa3HWKIB TemnepaTypu MNOBITPA 3a nepiog
cnocTepexkeHb 3 1945 no 2015 poku. JocniaxKeHo pexnm BunagaHHa aTMmochepHumx
onaais B mexax baceiHy piuku 3onoTa J/iuna. MpoaHanizoBaHo H6araTopivHi 3miHM Ta
BHYTPipiYHMI po3nogin aTmocdepHUX onafis, 30Kpema [JOLLOBMX, 33 AaHUMMU
cnocTteperkeHb  meTeoCTaHUii  bepexkaHu. BuABneHo  nepiogn  KonuBaHb
aTMocdepHUX oOnagis BIAHOCHO CTAHAAPTHOI HOPMM Ta BU3HAYEHO BMNAMB
atmochepHUx onagis Ha dopmyBaHHA CTOKY. I'padik 3anexkHOCTi CTOKy p. 30/10Ta
Nuna Big atmocdepHMX onagiB NoKasaB AOCUTb YiTKY 3aNEXKHICTb MiXK 3MiHHUMM
BE/IMYMHAMM CTOKY Ta aTMOCHEpPHUX onagis.

1. BCTYN

B pi3HMX KyTOYKax Halwoi njaHeTUn MPOTArOM OCTAaHHbOrO AecATMPIYYA CNoCTepiraeTbca
36iNblUEeHHA KiNbKOCTI rigponoriyHmx Hebesnek. Bigomo, Wo pivKoBMIM CTiK Y NPUPOSHUX YMOBAX
dopmyeTbca nig BNAMBOM 06araTboxX MNOB'A3AHMX MK COO0K YMHHUKIB. OCHOBHMM 3 HUX €
KNiMATMYHi YMOBK, a came aTMocdepHi onaam, Wwo 6esnocepeHbO BNAMBaOTb HA GOpPMyBaHHA
CTOKy. Y 6araTbox HayKoBMx nybnikauiax Bigobpa’KeHO OCHOBHI acnNeKkTW TOro, K 3MiHM KaimaTy
BN/MBAOTb HA KiNIbKICHI Ta AKICHI XapaKTepPUCTMKM PiYKOBOro CTOKy. BianosigHo, ue notpebye
Pi3HOMAHITHUX 3axoAiB, 3 MeTOl aganTauii, Ans BCiX ranyseil €KOHOMIKW, HacefeHHA Ta
ekocuctem. Tomy aHaniz 3miH BOAHOIO PeXMMY PIiYOK Ta AOCNIAMKEHHA BNAMBY aTMOChEpHMUX
onagis Ha GOPMYBAHHSA CTOKY € aKTya/IbHUMUN NMUTAHHAMMW NS BUBYEHHS.

3aranbHOBIAOMO, WO r106anbHi 3MiHW KNiIMaTy MUHYNOTO CTONITTA Npu3senun Ao 36inblweHHA
npusemHUx TemnepaTyp nosiTpa npubamsHo Ha 0,6 £0,2 °C, WO CNPUYMHMUNO MOPYLIEHHA Yy
BOAHOMY 6aniaHCi OKpemmx perioHiB Halloi naaHeTu. B niBHiYHIM niBKyAi Ha 5—-10 % 36inbWwKMAKCh
onagun, TOMy i KinbKiCTb 3AMB Ta KaTacTpPOdiYHUX NaBOAKIB Ha pPiyKax CYTTEBO 3pocna. B Hawin
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KpaiHi TaKo)X CMocTepiratoTbCa 3MiHM KAIMATUUYHUX Ta TiAPOAOrIYHUX XaPaKTEPUCTUK MPOTArom
OCTaHHbOrO cTopivuAa (BuwHescbkuii 2001, 2002).

Ha cboroaHiwHin aeHb 6arato HAyKOBUX AOCNIAKEHD B YCbOMY CBiTi MPUCBAYEHA BUBYEHHIO
NUTaHb 3MiHM PIYKOBOrO CTOKY Nig BMJIMBOM KAIMaTUYHUX YMHHUKIB. B YKpaiHi nuTaHHAM BNAUBY
KNIMATUYHMX 3MiH Ha Ce30HHWIM pPO3MOAIN CTOKY MPUCBATMAM CBOI AocnigxeHHa Loboda,
Bozhok (2015), T[peb6iHb (2010), Kynpikos (2013), BuwHeBcbkuii (2001, 2002), Tlopbayosa,
Kowkina (2013), /lunucTii, Jlyk'sHeub (2014) Ta iHWi. BapTo 3a3HauuMTK, WO 4Yepes3 3MiHM CTOKY
PiYOK HAWOI geprKasBn Nig BNANBOM KAIMATUYHMX 3MiH, MOX/IMBI HEraTMBHI HACNIAKN ANA KpaiHW.
Tomy nogibHi gocnigxKeHHA 060B’A3KOBO NOTPIOHO NPOAOBIKYBATM Ta NOrNnbAOBATH.

3BaXKalouM Ha aKTyasibHICTb AaHOI TeMM, METa HAaLIOro AOCNIAXKEHHA NONArana y BUABNEHHI
Ta aHani3i ocobamsocTen BNANBY aTMochepHMX onasiB Ha GOPMYyBaHHA CTOKY, @ CaMe Ha NPUKAALi
piuku 3onota Jiuna npotarom 1945-2015 pokis.

2. MATEPIAU | METOAU OOCNIAXEHDb

Ana aHanisy BnamMBy atmochepHMx onagis Ha GopmyBaHHA CTOKY iHPopMmaLuiiHO 6a30t0
6ynn ¢oHaoBi maTtepiannm meteocTaHLuii bepexaHu Ta TepHONiINbCbKOrO 061ACHOrO LEHTPY 3
rigpomeTeoponorii, KapTorpadiyHi matepiann Ta CTaTUCTUYHI AaHi.

MeTeoponoridyHy cTaHuito bepexkaHu 6yno Biakputo we B 1930 poui. BoHa npautoBana 3
nepepsamu Ao 1940 poky, nepeHocunaca 6e3 cyTTeBMX 3MiH KoopawuHaT. lpoTe 3 cepnHA
1944 poKy CTaHLUiA po3TalloBaHa Ha NiBAEHHO-3axiAHiM OKpaiHi i npautoe Ao cboroaHi. LWoao
Ha3BM CTaHLUii, TO BOHa He 3MiHIOBasacA, 3 MOMEHTY OpraHisauii npaytoBana 3a nporpamoto |l
po3paay (CTpykTypHi niapo3ainn... 2023).

BapTo 3ayBaxuTH, WO Ha MeTeocTaHLii bepexanu, AK i Ha BiNblIOCTI MeTeocTaHLUil YKpaiHu,
onaaun BMMIPHOIOTb 33 A0NOMOroH0 onagomipis TpeTakoBa. Llen npunag A03BONSAE BUKOHATU TOYHI
BMMIpPIOBaHHA KinbKocTi onaais (HactaHoBKM rispomeTeoponoriyHMm cTaHuism i noctam 2011).
MpoTe vy IiHWKWX KpaiHax CBIiTY Y)Xe BMKOPUCTOBYIOTb CyyacHi IHHOBALiNHI nNpuaagu, wWo
XapaKTepM3yoTbCA BUCOKOK TOYHICTIO, HAAIMHICTIO Ta € NPOCTILLMMKU Y BUKOPUCTaHHI (KOMNaHil:
DeltaOhm, Vaisala, Seba Hydrometrie, KNTR Ta iHwwi).

FaposoriyHi cnoctepexeHHA Ha pidui 3on0Ta J/luna TakoX 6ynu posnodaTti 4OCUTb AaBHO.
rigponoriyHMi NnocT y . 3aaapis BigkpuTto y 1899 poui, y M. bepexann —y 1933 pou,.

Ha »Kanb, Malke He ICHYE UiTKUX METOAMYHMX pPeKoMeHAaUin Woa0 OTPUMAHHSA
06rPYHTOBAHMX OLHOK CTaHY BOAHWUX PecypciB B yMOBAX 3MiH KaimaTy. 1A BCTAaHOBAEHHA BNINBY
aTMoChepHMX ONaLiB HA PIYKOBUI CTIK HAMK Byno 3aCTOCOBAHO MeTop, CNiBCTaBNAEHHA PiSHULLEBO-
iHTErpasbHMUX KPWMBMX PIYHOTO CTOKY Ta onagis, Ae NOTPiOHO BWUAIANMTM OAHAKOBY KiNbKiCTb
ManoBOAHUX Ta 6BaraToBOAHMX POKIB, @ TAKOX BOAHO-6anaHCcoBi meToau.

3. PE3Y/IbTATU TA OBIOBOPEHHA

OCHOBHMMMW YMHHMKAMMU, WO BMNAIMBAIOTb Ha GOPMYBAHHA PIYKOBOrO CTOKY € TaKi OCHOBHiI
YMOBU: MeTeOpOo/IoriyHi, NiACTUNAI0UYM NOBEPXHA, POC/IMHHICTL Ta iH. focnogapcbKa AianbHICTb Ha
TepuTopii BoA0360py (PO30pPaHICTb FPYHTY, 3aNiCHEHICTb TepUTOPIi, HAABHOCTI MeNiopaTUBHMX Ta
BOAOroCNnoAapCbKMX CUCTEM i T. N.) TAaKOX Bifirpae BaxKAMBY pPob. 3BiCHO, LLO ONaau € OCHOBHUM
METEOoPONOriYHUM YMHHUKOM. Haibinblle 3Ha4yeHHA Ma€ NAoWa MNOWMPEHHA Ta 3arajbHuii Xig
AOLWiB, iX TPWMBANiCTb, CYMApHWIA LWAp OMaAiB, iX cepeaHs Ta MaKCMManbHa iHTEHCUBHICTD,
NMOBTOPIOBAHICTb 31MBOBMX AOLLIB. YMHHUKKM NiACTUNBHOI NOBEPXHi BM3HA4aloTb iHOINbTPaUito
(sTpaTn onagis, wWo BMNaAM) Ta WBUAKICTb A0bIraHHA BOAM MO CXWAax i Pyc/oBiA mepexi (4yac
dbopmyBaHHA NaBOAKIB). 3a3HAaYMMO, WO CepefHi PiYHUI CTIK XapaKTepU3YETbCA CKNAAHUMU
3aKOHOMIPHOCTAMM 3MiIHM B 4aci Ta B nMpocTopi. BuainAioTb nepioguyHi, UMKAIYHI Ta
O HOHaMnpaBAeHi 3MiHW, AKi BiabyBaloTbCA NiA Ai€0 CKNAAHOT CUCTEMU YUNHHUKIB.

O. ManaHuuko, H. MNpuroaa. Bname atmocdepHmx onaais
Ha dopMyBaHHA CTOKY piukuM 3on0Ta J/Inna npotarom 1945-2015 pokis



BicHWK YepHiBeubkoro yHiBepcuteTy : leorpadis, 2023, 842 45

Ona 6acerHy piykn 3on0Ta JIMna XapaKTepPHUM € MOMIPHO-KOHTUHEHTA/NIbHUA KAaimaT i3
HEeXapKUM NiTOM, M’AKO 3MMOIO | AOCTATHbOO Ki/IbKICTIO onagis. JaHa TepuTopisa piBHWHHA, TYT
Hemae BMCOKMX rip. Came TOMy nNpOTArOM pPOKy nepebyBae nia BMAMBOM LMKNOHIB, AKi
bopmytoTbca Hag ATNAHTUYHMM OKEaHOM Ta apKTUYHUX NOBITPAHWUX MaC, WO HAAXOAATb Y BUTNAA)
Afep BUCOKOro TUCKY. [loCUTb YacTO BOHW NPOHMKAIOTb Y TUA LUKAOHIB i 3yMOBJIIOIOTb B3UMKY
nepexigHi nepioan 3 pPi3KMMW MOXONOJAHHAMM, @ BAITKY CNPUAOTb 30iNblIEHHID TPUBANOCTI
NoCyLwanBoOi Nnoroau Ta, BigNoBiAHO, 3MEHLLEHHIO KiNbKOCTI onagis. BapTo 3a3HauMTh, WO BarkKAmee
3HAYeHHA MaE€ reonoriyHa byaoBa TepuTopii, a came CKna Nopif i XapakTep ix 3anAraHHA.

LWloao AuHamikn cepefHix pidHMX TemnepaTyp, TO BOHA BiANOBIAAE TeHAEHUIAM 3MiH
MIiCAYHUX Ta CE30HHMX 3HayeHb. [opiBHABWM TemnepaTypu nosiTpa XX ct. (1945-1999 pp.) i
noyatky XXIct., (2000-2015 pp.) MOXKEMO BiAMITUTM, WO BiAOYNOCA NiABULLEHHA TemnepaTyp
noBiTpA (cepeaHix piyHMX 3HauveHb) (puc.1).
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Puc. 1. Fpagik xoay piyHMX cym Temnepatyp nositpa 1945-2015 pp.

MpoTarom gocnigxyBaHOro nepiogy 3aranom cepefHa pidHa TemnepaTypa NOBITPA B MerXKax
TepuTopii gocniaKeHHA 3miHoBanach Big +5,3 °Cy 1955 no +9,4 °Cy 2015 poui. HanxonoaHiwmmm
(+5,7-6,3 °C) bynn 1954, 1956, 1964, 1965, 1969, 1976, 1980, 1985, 1987, poKM, a HaUTeNNIWNMMU
(i3 cepeaHbopiyHMMKM TemnepaTtypammn +8,8-9,3 °C) 6ynm 1989, 1990, 1994, 2000, 2002, 2007,
2008, 2014 poku. lMpocTuit AKicHMA aHani3 Takoi BMOIPKM MOKA3ye, WO HalyacTille BUCOKI
cepeaHbOpPIYHI TemnepaTypu NOBITPA cnocTepiraancb npotarom 1990-2015 pokis. Xig, 6-pivyHMX
KOB3HMX TemnepaTyp MOKasaB, WO AOCAiAXKYyBaHWI nepiof, CKNafaeTbCA 3 AEKiIbKOX nepioais
NiABULWEHHA | 3HMXKEHHA TemnepaTtyp. AMNAITyAa KOAMBaHb cTaHoBuaa 6am3bko 2 °C. CrilKa
TeHAeHUiA MigBULEHHA cepeaHiX PpiYHUX TemnepaTyp MOBITPA Mno4vana NpPoABAATUCHL nicnA
1989 poky i npocTexyeTbca No 2015 pik BKAKOYHO.

3aiMcHEHUI AeTanbHUIM aHaNi3 PiISHULLEBUX iIHTErPaNbHUX KPUBKUX PIYHUX TeMnepaTyp NoBsiTpA
B MerKax Teputopii gocnigeHHAa npotarom 1945-2015 pokKis A03BOANMB Ham 4iTKO BUAIAMTU 3
nepioan KoanBaHHA TemnepaTypu nositTpa (puc. 2). Mepwnii i3 HUX TPMBAB 3 MOYATKY MOMEHTY
pocnigeHHa ao 1953 poky. Moka3HMKKM TemnepaTypu NoBiTpAa 6yan B mexax Hopmu. Opyrui
nepioa (1954- 2000 pp) XapaKTepU3YETbCA BiAXUNEHHAM Bi, HOPMU Y BiK 3MEHLUEHHS cepeaHix
PiYHUX MOKAa3HWKIB TemnepaTyp noBiTpA i ctaHoBuB 78—85 % Big 6aratopiyHoi Hopmu (6,9 °C).
TpeTilt nepioA, 3riAHO KPMBOI, NOYMHAETLCA 3HAYHUM CTPUOKOM 36inbleHHA TemnepaTyp 3 2000
no 2015 pp. OT:Ke, NOKa3HWKN NepeBuLLyBanm baratopiyHy Hopmy Ha 20-25 %.

OTKe, MO)KHa CKasaTW, WO Tenep NPOCTEXKYETbCA 36iNblUeHHA TemnepaTyp MOBiTPpA, i B
ManbyTHbOMY Lie npu3Bese A0 3MiH Y noroAi, Hacamnepe, 36i/iblueHHA KiNbKOCTi onajis, WO B
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CBOIO Yepry BUKANYE NiABULLEHHA PiBHIB BOAM Yy pidKax. BniTky cTae 6inbll cnekoTHo, a 3uma —
M’ aKWwoto. MoXKHa NOMITUTK, WO NPOTArOM OCTaHHIX 15 pokiB TemnepaTtypa cyTTeBO 36inbunnacA.
Llen npouec gani NnpoaoBKYETbCA — cepeaHi TemnepaTypy NOCTIMHO NiABULLYOTLCA. 33 0bpaHuin
HaMU nepios CnocTepeXeHHs cepeagHbopivYHa TemnepaTypa nigsuwmnaca B cepegHbomy Ha 1,6 °C.
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Puc. 2. PisHMUeBa iHTerpanbHa KpuBa MOAYNAbHUX KoedilieHTIB NOKa3HUKIB
cepeaHbOI piyHOI TemnepaTypu nositpa (1945-2015 pp.)

Biaomo, wo onaau B mexax bacenHy piyku 3ono0Ta Jluna yTBOPHOKOTLCA B pe3y/bTaTi
NPOXOAXeHHA aTMochepHUX GPOHTIB, iIHKOIM BHACAIAOK NPOLECIB, AKi BiabyBaloTbcs BcepeauHi
NOBITPAHUX Mac. Pi4Ha KiNbKicTb onagiB 3a octaHHi 71 pokKiB KonmBaeTbea Big 411 ao 983 mm B piK
B cepeHbOMY NPaKTUYHO 631,8 mm.

Bepyun po yBarm paHi Npo cepeaHbOMICAYHI 3HayYeHHs aTMocPepHUX onagiB 3 YCix
MEeTeopPOoNOoriYyHUX nocTiB npoTtarom 1945-2015 pokis, moxkemo Noba4ymnTh, O OCHOBHA KiNbKicTb
onagis (75—85 % piuHOi cymun) Ha AaHin TepuTopii BUNaaae NPOTArom TeN0ro nepioay (3 KeitHA A0
OBTHSA). Hanbinblwi cepeagHboMicAYHI 3HaUYeHHA onaiB cnocTepiraanck y NiTHi micaui (puc. 3).
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Puc. 3. CepepHa micAuHa KinbKicTb aTmocdepHUx onaais y bepexxaHcbKomy paiioHi npotarom 1945-2015 pokis

3ayBaXMMO, WO PiYHUI Xif — cTabinbHUI, TOBTO HaMbinbLIa KiNbKicTb aTmocpepHUX onagais
npuvnaaac Ha NiTo, Ae CNOCTEPIraloTbCA iIHTEHCUBHI FPO3U | 3/IMBU, HAMMEHLLIA — B3UMKY.

CepeaHbopiyHa KifbKicTb aTmocdepHUX onagis 3a nepioa 3 1945 no 2015 pik cTaHOBUTH
npnbansHo 631,6 Mmm, WO € HOPMaNbHUM ANA AOCNiIAMKYBaHOI TepUTopii.

3a nepioa cnoctepeXeHHA Hamu Byno 4YiTKo BMABNEHO nepiogm HGaraTopiYHOro KoAMBaHHA
cepeaHbOi PIYHOI KiNbKOCTI aTMmocdepHUX onaaiB. Y Aiana3oHi AocnigrKeHHA € nepioan, y AKUX
KiNIbKicTb aTmocdepHMX onaaiB BiAXUNAETbCA Big, KNIMATUYHOI cTaHAApPTHOT Hopmu (600—-660 mm).
3a npoaHani3oBaHU nepios cnocteperkeHb Halbinblua pivHa KinbkicTb atmocdepHMXx onagis
cTtaHoBMTb 983,5 Mm i npunapgae Ha 1980 pik BianoBiaHO. Taka pivyHa KinbKicTb aTMmochepHUx
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onajiB xapaKTepHa ANA TipCbKUX palioHiB. HalimeHwa KinbKicTb aTmochepHux onaais (370—
400 mm) cnocTtepiranacb y 1946, 1961, 2015 pokax, WO XapakTepHo ana A30Bo-4YOpHOMOPCbKOTro
y3bepexka YKpaiHu, a He Ans gaHoro perioHy (puc. 4).
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Puc. 4. Ticrorpama 6aratopiuHoro po3noginy atmocdepHux onagis 3 1945 no 2015 poku

3riAHO JaHUX i3 TPbOX METeopOoNoriYyHMX MnocTie, Byno NnobyaoBaHO pPisHULEBI iHTErpanbHi
KPUBI MOAYNbHUX KoedilieHTIB cepeaHbOi PiYHOI KiNbKOCTIi atmocdepHux onagis. BisyanbHo
Pi3HMLEBI iIHTErpasnbHi KPUBI MO AAHUX, 3 YCiX METEOPONOriYHMX NOCTIB BigobpaxKaoTb 04HAKOBY
TEHAEHLi0, TOMY MOXXHA BUABUTU XiZ, cym aTMochepHUx onagis (puc. 5).
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Puc. 5. PisHMueBa iHTerpanbHa KpuBa MoayAbHUX KoedilieHTIB
cepeaHbOI PiYHOI KinbkocTi onagis (1945-2015 pp.)

Buxogaum i3 nobysosaHoro rpadika (puc.5) morKHa BM3HAuUMTU nepiogM BHaraTopiyHOro
KO/IMBaHHA cepeAHbOi PiYHOT KiNbKOCTI aTMoCchepHUX onaais, WO XapaKTepHi Ans bacelHy pivku
3onoTa Jlna. Y gianasoHi CNOCTeperKeHHA YiTKO NPOCTEXYETbCA nepiod, AKUMMA MOYMHAETLCA 3
1945 poky i 3aKiHuyeTbca 1974 pokom. 29-piyHMI nepiof, XapaKTepusyeTbca baraTopiyHnmu
Cymamu onagis, WO He gocsarann b6aratopiyHy Hopmy. MNMoyaTok Lboro nepioay 6ys nocylwansui
(533 mm 3a 1945 pik i 384 mm 3a 1946 piK), npoTArom HacTynHux 27 pokis (1947-1973 pp) piuHi
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CyMM onagis 3miHoBanucb Big 374 oo 799 mm, cknaganu, y cepeaHbomy, 596 mm, Wo CTaHOBUTb
98 % 6araTopiyHOi HOpMU. AHani3 Pi3HMLEBOI iHTErpanbHOi KPMBOI Xxo4y aTMocPepHUX Onaais
nokasas, Wwo nepiog 3 1945 no 1973 pokn 6yB HEOA4HOPIAHMM, CNOCTEpiranacA HenpuTamaHHa
AAHOMY paMoOHy pivyHa KiNbKiCTb onaais, ane B 3arafbHOMYy iX KifbKicTb 6yna 6amsbka po
H6araTopiyHOi HOpMMW.

Okpemo moxke OyTn BuAineHU nepiog, NPOTArom AKOro 6araTopiyHi cymu onagis
nepesuLLyBann HopMmy. TeHaeHUia A0 36inblEHHA PiYHMX CyM Onagis nmoyvana NpPoOCTeXyBaTUCh,
noyunHatouu Big 1974 i tpmsae gani no 2015 pik BkAto4HO. MOrKHaA BBaXkaTu, WO NOYATOK LbOro
nepiogy 6ys 6araToBOAHWI, OCKINIbKM KiNbKiCTb aTMOCPepHUX OMafiB nepesBullyBasa HopMmy
npnbansHo Ha 18 % (1974-1981 pp.).
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Puc. 6. Fpadik 3anexHocTi cToKy piuku 3onota /luna Big atmocdpepHUX onagis 3a AoCNigKyBaHMI1 nepiog,

Kinbkictb atmocdepHux onagis 3 1982 no 1999 pp. craHoBmB 100 % 6araTtopiyHOi HOpmU. B
ubomy nepioai nnwe 6 pokis (2000-2006 pp) MOXKHaA cnocTepiratM 3Ha4yHe 3MEHLWEHHSA KiNbKOCTi
onagis, Wo ctaHosuna nuwe 87 % baratopivyHoi HOpmK. Bxke noumHaroum 3 2007 poKy, KiNbKicTb
aTMochepHMX onaais 3HOB NoYana 3pOCTaTH, AK i B MeXKax HOPMMU, TaK i CyTTEBO MepeBuLLYytoYM ii
Ha BiZIHOCHO BMCOKi No3Hauku (40 828 mm, 2010 pik).

Ona aHanisy BOAHOro pexunmy pidkm 3o10Ta Jinna myu BUKOPUCTANU AaHi CNoCTeperKeHb ABOX
riaponoriyHmx noctis (M. bepexxaHu Ta c. 3agapis).

3a nobypoBaHUM Hamu rpadikom 3ane¥KHOCTi CTOKY pidkm 3on0Ta Jlvna Big, atmochepHUx
onaais 3a AO0CNigXyBaHUN nepiod, (puc. 6) MOKEMO MPOCTEKUTU AOCUTb YITKY 3aNEXKHICTb MiX
3MIHHUMW BENMYMHAMWU CTOKY Ta aTmocdepHux onagis. ONA OUiHKM TiCHOTM 3B’A3KY MiX
aTMochepHMMM onagamu i BuTpaTtamu Boau, ByB po3paxoBaHM KoediuieHT Kopenauii, AKuK
AopisHioe 0,74, wo aBnse coboto NMO3UTUBHY anpoKkcumalito. B Takomy Bunaaky (npu TicHomy
3B’A3KY), MM MOYKEMO CTBEPAMKYBATU, NPO NPSAMY 3aNEXKHICTb CTOKY OCHOBHWX BOAOTOKIB B MEMKaX
H6aceliHy piuku 30n0Ta /inna BiA KiNbKOCTi aTMochepHMX onagis.

4. BUCHOBKMU

OTKe, AIK baumMmo, cepeZHbOpPiYHa KiNbKICTb aTMochepHMxX onagis 3a nepiog 3 1945 no 2015
PiK CTAaHOBUTb NPUBAM3HO 631,8 MM, LLLO 3HAXOAUTLCA Y MeXKax HoOpMK ans baceliHy piuku 3o/10Ta
Nuna. PiyHni xig Takoxk cTabinbHUii, TO6TO HaMbinblua KiNbKicTb aTMmochepHUX onagis npunagac
Ha NiTO, KOM CNOCTEPIraloTbCsA IHTEHCUBHI FPO3K | 3N1MBU, HAMMEHLLi — B3UMKY.

MpoaHanisyBaBWM BOAHWUI pexMm pidykn 3o0a0Ta J/lIMna MOMKEMO CKasaTu, WO CTPYKTypa
XMBNEHHA i 3miwaHa. OCHOBHY YacTKy 3aliMa€e 4OLW0Ba, AEWO0 MeHLWY — CHiroea i nig3emHa
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CKNapgoBi CTOKY. HaBecHi AOMiHylOUy posb Y *KUBAEHHI BigirpatoTb Tani Bogu i onaau y suraaai
Aouly, B iTHbO-OCiHHIM nepiog Ao, B 3MMOBMI — Nig3emHi Bogu.

MpoTArom obpaHoro nepioay cnocrepexeHb Hamu 6yN0 BUABMEHO NPAMY 3a€XHICTb CTOKY
BiA4 onagiB. 3p0o3ymino, WO NEeBHWM TUMN 3aNeXKHOCTIi € HACNiAKOM poO3TallyBaHHS PIYKOBOro
BoA0360py y BignoBigHUX ¢isnko-reorpadiyHnUx ymoBsax.

NITEPATYPA

1. BuwHeBcbkui, B.l. (2001). 3miHM KAimaTy i piuKOBOro CTOKY Ha Teputopii YKpainu i binopyci. Haykosi npayi
YkpHAMMI, 249. 89-105. [Vyshnevskyi, V.I. (2001). Zminy klimatu i richkovoho stoku na terytorii Ukrainy i
Bilorusi. Naukovi pratsi UkrNDHMI, 249. 89-105.]

2. BuwHeBcbKumid, B.l. (2002). BnavB KAiMaTUUYHMUX 3MiH i rOoCnOAapCbKOi Ais/IbHOCTI Ha TEPMIYHUIA Ta IbOAOBUIA
pexum pidok. Haykosi npaui YekpHArMI, 250. 190-201. [Vyshnevskyi, V.I. (2002). Vplyv klimatychnykh zmin
i hospodarskoi diialnosti na termichnyi ta lodovyi rezhym richok. Naukovi pratsi UkrNDHMI, 250. 190-201.]

3.Mop6auosa, /1.0., KowkiHa, 0.B. (2013). YacoBi 3aKOHOMIPHOCTi AT HACTaHHA OCHOBHMX XapaKTEpPUCTUK
BeCHAHOro Bogoninna B 6acenHi piykm [ecHa. [idposoeis, eidpoximia i eidpoekonoeia, 2, 30-37.
[Horbachova, L.O., Koshkina, 0.V. (2013). Chasovi zakonomirnosti dat nastannia osnovnykh kharakterystyk
vesnianoho vodopillia v baseini richky Desna. Hidrolohiia, hidrokhimiia i hidroekolohiia, 2, 30-37.]

4. FpebiHb, B.B. (2010) Cy4acHuli 800HuUli pexcum piyoK YKpaiHu (naHOwagpmHo-2ioponoziyHuli aHanis):
MoHoepagis. Kuie : Hika-LleHTp. [Hrebin, V.V. (2010) Suchasnyi vodnyi rezhym richok Ukrainy
(landshaftno-hidrolohichnyi analiz): Monohrafiia. Kyiv : Nika-Tsentr.]

5. Kynpikos, I.B. (2013). [Tpocmopogo-4acosa OUHAMIKA PiuKO8020 CMOKY HG mepumopii YKpaiHu nid enausom
KaimamuyHux 3miH. [ABToped. anc. Ha 3400yTTA HayK. CTYNEeHA KaHA. reorp. HayK, KUIBCbKMIM HaLLiOHaIbHWI
yHiBepcuTeT imeHi T. LWesueHKal, Kuis. [Kuprikov, I.V. (2013). Prostorovo-chasova dynamika richkovoho
stoku na terytorii Ukrainy pid vplyvom klimatychnykh zmin. [Avtoref. dys. na zdobuttia nauk. stupenia kand.
heohr. nauk, Kyivskyi natsionalnyi universytet imeni T. Shevchenka], Kyiv.]

6. Innucriii, 0.B., Nlyk’aHeupb, O.1. (2014). OujiHKa cy4aCHMX 3MiH XapaKTEPUCTUK BOAHO-TENNOBOro banaHcy
piykoBuMx HacenHiB (Ha npuKknagi piyok Benumka Bucb Ta 3onota Jluna). lidposnoeis, zidpoximia i
eidpoekonoeis, 1, 47-53. [Lypystii, 0.V., Lukianets, O.l. (2014). Otsinka suchasnykh zmin kharakterystyk
vodno-teplovoho balansu richkovykh baseiniv (na prykladi richok Velyka Vys ta Zolota Lypa). Hidrolohiia,
hidrokhimiia i hidroekolohiia, 1, 47-53.]

7. HacmaHosu 2idpomemeoponoziyHum cmaryiam i nocmam (2011). MeTeoponoriyHi cnocTepeeHHs Ha
ctaHuiax 3(1). Kuie : OeprkaBHa rigpomeTeoponoriyHa cayxba. [Nastanovy hidrometeorolohichnym
stantsiiam i postam (2011). Meteorolohichni sposterezhennia na stantsiiakh 3(1). Kyiv : Derzhavna
hidrometeorolohichna sluzhba.]

8. Loboda, N., Bozhok, Y. (2015). Impact of climate change on water resources of North-Western Black Sea
region. International Journal of Research in Earth and Environmental Sciences, 2(9), 1-6.

IHOOPMALLINHI PECYPCH

9. CmpykmypHi nidpo3dinu TepHomninbcbKo2o 06aacHo20 yeHmpy i3 2iopomemeoponoeii (2023). [Strukturni
pidrozdily Ternopilskoho oblasnoho tsentru iz hidrometeorolohii (2023).] Axxepeno

O. Palanychko, N. Prygoda
The influence of atmospheric precipitation on the formation
of the flow of the Zolota Lypa River during 1945-2015
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Abstract: The article describes the main natural conditions and factors of runoff formation in
the Zolota Lypa river basin. An analysis of existing studies of river flow was carried out.
The experience of measuring the main characteristics of atmospheric precipitation and
methods of river flow analysis are analyzed. The trend of air temperature changes
during the observation period from 1945 to 2015 was determined and analyzed. The
regime of atmospheric precipitation within the basin of the Zolota Lypa River was
studied. Long-term changes and intra-annual distribution of atmospheric precipitation,
in particular rain, were analyzed, and based on the data of observations of the
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Berezhany weather station. Periods of atmospheric precipitation fluctuations relative to
the standard norm were identified and the influence of atmospheric precipitation on
the formation of runoff was determined. The graph of the dependence of the flow of
the Zolota Lypa River on atmospheric precipitation showed a fairly clear dependence
between the variable values of the flow and atmospheric precipitation.

Research of precipitation, water balance of river basins, and the impact of precipitation on
river runoff remain relevant in the context of global and regional climate change.
Nowadays, many scientific researches all over the world are devoted to the research of
the problem of river runoff change under the influence of climatic factors. This kind of
research has been developing strongly in Ukraine in recent decades.

The basin of the river Zolota Lypa has a temperate-continental climate with mild summers,
mild winters and sufficient rainfall. This area is flat, there are no high mountains. That is
why during the year it is under the influence of cyclones that form over the Atlantic
Ocean and arctic air masses that come in the form of high pressure cores. The average
annual runoff is characterized by rather complex patterns of change both in time and
space. There are periodic, cyclical and unidirectional changes that occur under the
influence of a complex system of factors. Climate is a major factor of the water change.

To determine the effect of precipitation on river runoff, the method of comparing difference-
integral curves of annual runoff and precipitation, as well as water-balance methods are
used. Long-term changes and intra-annual distribution of precipitation, in particular
rainfall, according to the observations of the meteorological station Berezhany were
analyzed.

We constructed a differential integrated curve of modular coefficients of the average annual
precipitation. It clearly reflects the cyclical changes in precipitation. Long-term changes
and intra-annual distribution of water runoff in the Zolota Lypa River also were
analyzed. During the observation period, periods of long-term fluctuations of the
average annual precipitation were revealed. The average annual rainfall is 631,8 mm.

The annual course is stable, in the greatest amount of precipitation falls in the summer, when
there are intense thunderstorms and showers, the least — in winter. For the analysis of
the water regime of the Zolota Lypa River, observation data from two hydrological
stations (Berezhany and Zadariv) were used.

According to the graph of the dependence of the flow of the Zolota Lypa River on precipitation
for the studied period, a fairly clear connection between the variable values of the flow
and precipitation can be traced. To assess the closeness of the relationship between the
amount of precipitation and water consumption, a correlation coefficient of 0.74 was
calculated, which is a positive approximation. In this case (with a close connection), it
can be asserted that the flow of the main watercourses within the basin of the Zolota
Lypa River is directly dependent on the amount of precipitation.
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