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Water balance of the Ros River basin: genesis of the main components of the income and expenditure
parts

Grebin V.V., Goptsiy M.V.

The study analyzes the main inflow and outflow components of the water management balance for the Ros
River basin, its water management areas (WMASs), and individual sub-basins. The analysis indicates that 85% to 95%
of the inflow consists of runoff generated within the respective WMA or sub-basin (lateral inflow). The only exception is
WMA M5.1.2.11 (the Ros River from the Kyiv-Cherkasy border to the mouth), where lateral inflow accounts for only
32.4% of the total. This is due to the fact that 66.1% of its inflow is formed by discharge from the upstream WMA
M5.1.2.10 (from the source to the Kyiv-Cherkasy border).

Out of the seven sub-basins selected for this study, six are located within WMA M5.1.2.10 (the Ros River
sections and the basins of the Roska, Rostavytsia, Kamianka, Protoka, and Horokhovatka rivers). Their total catchment
area is 5,519 kmz2, which accounts for 58.6% of the total WMA M5.1.2.10 area (9,412 km?). In a year with 50%
exceedance probability, the average annual runoff generated within these six sub-basins accounts for 56.8% of the
total annual runoff formed within the WMA. Monthly, this share varies from 51.0% (in August) to 62.1% (in July). The
Rostavytsia River sub-basin contributes up to 23.0% of the runoff generated within WMA M5.1.2.10, while
approximately 17.0% is generated in the upper Ros River basin (the section up to the Kosiv reservoir). The remaining
four sub-basins (Roska, Kamianka, Protoka, and Horokhovatka) account for less than 20.0% of the total runoff
generated in the WMA, despite covering nearly 32.0% of its area, which indicates lower water availability in these rivers
compared to zonal conditions.

Water losses due to additional evaporation from artificial water bodies constitute a significant portion of the
outflow. During May—August, these losses exceed 50% of the total outflow in almost all sub-basins and WMA M5.1.2.10,
reaching 75-78% in the Protoka and Horokhovatka sub-basins. In a year of 95% exceedance probability, evaporation
losses in August exceed the locally generated water resources by 12 times in the Rosava basin, nearly 15 times in the
Horokhovatka basin, and almost 20 times in the Protoka River basin.

The share of filtration losses in the total outflow shows a distinct seasonal pattern across nearly all sub-basins
and WMA M5.1.2.10: it increases during the cold half of the year (in the absence of evaporative losses from reservoir
surfaces) and decreases during the warm season, reaching a minimum in July—September. Surface water abstraction
gradually increases from May to August due to agricultural irrigation and rises sharply (by 2.0-2.5 times compared to
the summer months) in September and October. This surge is driven by two factors: the drainage and subsequent
refilling of ponds used for commercial fish farming, and the commencement of the short (3—-4 months) seasonal
production cycle of sugar refineries.

Key words: Ros River; water management balance; components; genesis.
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Kuiecbkuli HauioHanbHUU yHisepcumem imeHi Tapaca LLlegueHka

AHANI3 BAFATOPIYHOI MIHNTMUBOCTI CTATUCTUYHUX NAPAMETPIB PO3NoAIny
CEPEAHBOPIYHOIO CTOKY BOAU PIHOK AHICTEP TA MNMPYT

Y cmammi docnidxeHo 4acogy MIHUGICmMb OCHOBHUX CMamucmuyYyHUX napamempig posnodiny (Hopma,
KoebiuieHmu eapiauii ma acumempii) cepedHb020 PiHHO20 CMOKY 800U pidok [JHicmep (6ins 2idposioziyHo2o nocma
m. Saniwuku) ma lNpym (m. HYepHisui). Y cmeopax 3a3HaqyeHuUx nocmie rnepiodu CriocmepexeHb 3a CIMOKOM 800U
documb mpusani: 0ns p. [Hicmep — m. 3aniuwuku 3 1882 no 2020 pp. (139 pokig) ma dns p. lNpym 6ins m. YepHisui 3
1895 o 2020 pp.(126 pokis). BukopucmaHHa makux 0osaux psidig cripusno 0ocnidxeHHo bazamopidyHoi MiHnusocmi
cmamucmuy4Hux napamempig. lpoaHanizoeaHo 4yacogy OUHaMiKy 3MiH HOpMU CMOKY, KoegbiuieHmie eapiauii ma
acumempii WIIAXOM MopigHsIHHS 0CnidXKysaHUX rnapamMempie 3a 8ecb rnepiod crocmepexeHb 3 rnapamempamu 3a
okpewmi 30-piyHi KnimamuyHi nepiodu — 1882-1900, 1901-1930, 1931-1960, 1961-1990, 1991-2020 pp. BcmaHoerneHo,
wo cmamucmuyHi napamempu He € cmabinbHumMu 8 uYaci. [ocnideHHs nokasye, wo HaliMeHwy 6azamopiyHy
MiHnugicmb ceped OCHOBHUX CmMamucmuy4HUX rapamempie po3rnodiny cepedHbO20 PiYHO20 CMOKYy 800U siK Ons
p. AHicmep — m. 3aniwuku, mak U 0ns p. [pym — m. YepHisyi maromb HOpmu ma KoegbiyieHmu eapiauii , KoegbiyieHm
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acumempii mMae binbw 3Ha4yHy MiHaugeicmb. Pe3ynbmamu Maromb rpakmuyHe 3HadyeHHs1 Onsi 2i0posiogiyHo20
npoeKkmyeaHHsi ma yrnpassiiHHs 600HUMU pecypcamu y 00CiOXy8aHOMY PeioHi.

Knroyosi cnoea: pidyka [Hicmep; piyka [Npym; cepedHil pidHUl cmik 80du; cmamucmuyHi napamempu
posnodiny; bazamopidyHa MiHIUGICMb.

BcTtyn. OuiHka BOOHMX peCYpCiB Ta po3paxyHOK XapakTEPUCTUK BOGHOIO CTOKY € OCHOBO
A5Ns NPOEKTYBaHHSA MiagpoTEXHIYHUX CNopya, CUCTEM BOOOMOCTa4YaHHsA Ta 3axucTy Bif nasoakis. B
OCHOBY CyYacCHMX MeTofiB rigponoriyHnX po3paxyHKiB noknageHo NpunyLeHHS Npo CTaTUCTUYHY
OAHOPIOHICTL Ta CTauioHapHICTb rigponoriyHux psagie. [poTe cydacHi 3MiHM - Knimary,
aHTPOMNOreHHe HaBaHTaXEHHS Ha piYkM Ta iX OacenHn cTaBnATb N4 CyMHIB CTabinbHICTb
po3paxyHKoBUX napameTpis. Piykn [HicTep Ta NpyT € OCHOBHUMW BOAHUMU apTepiaMu NiBAEHHO-
3axigHol YKpaiHu, LWo MaloTb CKNagHUM rigponoriYyHum pexmm, TOMy BUBYEHHS MIHIMBOCTI IXHIX
CTaTUCTUYHMX MapamMeTpiB € BaxnueBum Ond 3abesnevyeHHs HaaiMHOCTI BOOOrocnoaapChbKux
piLleHb.

MeTa gocnigXeHHs1 nondarae B aHanisi 6araTopivyHoi MiHNMBOCTI CTAaTUCTUYHNX NapaMeTpiB
po3noginy cepeaHboro piYHOro CToky Boawm pidvok [Hictep Ta lMpyT. CtatncTuyHi napameTpu
po3noainy rigponoriYHMx BeNUYMH, A0 AKMX BiAHOCATLCA HOpMa X , KoediuieHTn BapiauiiC, Ta

acumeTpii C,, € OCHOBHUMMW NapamMeTpamu ANt OTPUMaHHS aHamiTU4HUX KPUBUX pO3noginy Ta

PO3paxyHKOBMX XapaKTEPUCTUK OOCiQKyBaHOIO rigpoforiyHOro nokasHuka neBHOT MMOBIPHOCTI
nepeBuLLeHHS. [3, 4, 8]. HaginHicTb Takux nobygoB Ta po3paxyHKiB 3aneXxuTb Big Mipy MiHINBOCTI
Ta cTabiNbHOCTi OCHOBHMX CTAaTUCTUYHMX NapamMeTpiB po3noginy psaais BMNagKkoBUX BENUYMH

MaTtepianu Ta metoau pocnimkeHHA. bacenHun p. OHictp Ta p. MNpyT reorpadiyHo €
«cycigammn» (puc.1). Ui aBi piukn npoTikaloTb NnapanenbHo, 3ae6inbworo 3 NiBHIYHOrO 3axogy Ha
niBOEHHUN CXig, | po3TallOBaHi Bi4HOCHO GnM3bKO ogHa A0 OA4HOI y Mexax CxXigHOEBPOMNENCHKOI
PiBHUHK, 30KpeMa, B 3axigHux perioHax YkpaiHu Ta MongoBu, a TakoX Y340BX KOPOOHIB 3
PymyHieto. BoHn 6epyTb cBin noyaTok y KapnaTtax, ix 6acerHun Bkno4atoTh ripCbki, NepearipHi Ta
PIBHUHHI TepuTopii, oTxe obuagBa 6acerHn MalTb ChiflbHYy PUCY: 3HAYHWIA nepenag BUCOT Bif
BUTOKIB y ropax go BnagiHHa B [yHan ([pyT) abo YopHe mope (OHicTep), wo dopmye
Pi3HOMaHITHICTb KNiMaTUYHUX YMOB Y iXHiIX Mexax. 3aranom, knimat 6acenHis pivyok [Hictpa Ta
MpyTy XapakTepnayeTbCs K MOMipHO-KOHTUHEHTarnbHWIA. B ropax Ta nepegrip’sax 6acenHiB pivok
[OHrictpa Ta lNpyTy BUNagae 3HauYHi KiNbKOCTI aTMocdepHUX onagis, Lo MOB'A3aHO He TifbKK 3
oporpadieto 6bacerHiB, e ripcbki xpebTn (Kapnatn) nepexonntooTb BOMOri NOBITPSAHI Macu, a n 3
LUKINOHIYHOT aKTUBHICTIO perioHy, OCKIfNbKU Liei perioH 4acTo 3HaXoAUTbCA Nif, BNAMBOM LMKITOHIB,
SKi MPUHOCATL BOMOry norogy Ta iHTeHCcMBHI onagn. OCHOBHI a3y BOAHONO PEXMMY PivOK
6acenHis [Hictpa Ta lpyTy, WO MalTb 3MillaHe >XXMBMEHHS 3 NepeBaXKaHHSIM CHIroBOro Ta
AOLLOBOro, TaKi: BECHAHe BOAOMINMSA, CpUYMHEHE IHTEHCUMBHUM TaHEHHSIM CHiry, ocobnmeo y
ripCbKNX YacTuHax O0acenHiB; NaBOAKM BHACHILOK iIHTEHCUBHMX 3NMB abo pi3KMX Bignvr, npudomy,
Tpeba 3a3HaunTh, gnga pivok [Hictpa Ta MNpyTy xapakTepHi NiTHI Ta OCiHHI AOLLOBI NABOAKM, SIKi
MOXYTb ByTV AiyXKe BENUKUMU i, HaBiTb, KaTtacTpodivyH1MK, 0cOBNMBO B ripchkin YacTuHi Kapnar;
NITHA MEXeHb, sika CNOCTepPIraeTbCs NepeBaXHO HaNpPUKiHUI NitTa abo Ha Nno4YaTKy OCEHi i MoXxe
nepepvBaTncA JOLLOBMMM NAaBOAKaMUN Ta 3MMOBA MEXEHb, KON NepeBaXkae Nig3eMHe XXMUBIEHHS
[1, 5-7, 9, 10].

Ak BiAOMO, OCHOBY MeTOAIB JOCNIAXEHHS Ta Ni3HAHHA 3aKOHOMIPHOCTEN BOAHOMO pexumy
BOOAHMX OO’ekTiB Yy rigponorii cTaHoBnaTb 6e3nepepBHi MNpOTAroM TpuMBarnoro 4acy
cnocTepexeHHs Ha Mepexi rigponoriyHmx nocTis [3, 7]. BuxigHa iHdhopmauis Npo CTik BoAW pivoK
OHrictep Ta lNpyT B3aTa 3 rigponoriYHMX LLOPIYHUKIB apxiBy MaTepianis Mepexi crnocrepexeHb
LleHTpanbHoi reodisnyHoi obcepeaTtopii imeHi Bopuca CpesHeBCbKOro, 3 HaykoBMX Ta
JOBIAKOBMX BUAAHb.

Ha p. [HicTep B Mexax YKpaiHu Ha TenepiLlHin Yac BeayTbCs CNOCTEPEXEHHS 32 BOAHUM
PEeXMMOM Ha rigponoridyHMx noctax (nepenik Big BUTOKY o rupna) — Ctpinkm, Cambip, Po3gon,
>KypaBHo, [anuu, HwxHiB, 3aniwukn, Morunis-Moginecekun, Masku. [Ons  gocnimKeHHs
BGaraTopi4yHOI MIHAMBOCTI CTAaTUCTUYHUX NapameTpiB PO3MOAiINYy cepeaHbOro piYHOro CTOKy BOAMU
Ha p. [OHictTep ©6yno o6paHo rigponoriyHnin noct 3anilwukn, OCKINbKM Ha LbOMY MNOCTY
CNOCTEPEXEHHS 3a CTOKOM BOAM BeayTbcs 3 1882 poky, Takum YnHom ao 2020 p. MaemMo AoCUTb
TpuBanuin psag cnocrtepexeHb — 139 pokie (puc. 1, Tabn.1). MNnowa Bogosdopy p. OHicTep —
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M. 3aniwmkun ctaHoBuTb 72100 km?, Wwo gobpe xapakTepusye cepeaHin pivyHuiA cTik pivkn. LWoao
p. MNpyT, TO Ha Ui pidLi CNOCTEPEXEHHS 3a PiBHAMM Ta BUTpaTaMn BOOM BeAYyTbCHA Ha nocrax
(nepenik Big BUTOKY Ao rupna) — Tartapis, Apemye, Konomus, YepHisui, BopoxTta. Bumoram, Lo
3a3HayeHi BuLLe, BignoBigae rigponoridyHmi noct YepHisui, nnowa Bogosbopy p. MpyT 6ins uboro
nocta cknagae 27540 km?, cnoctepexeHHs Beaytbes 3 1895 p., To6To oo 2020 p. TpuBanicTb
nepiogy CnocTtepexeHHsi CTaHoBUTbL 126 pokis (puc. 1, Tabn.1) [2].
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Puc.1. Cxema 6acenHiB pidok [lHicTep (go m. 3aniwmku) Ta MpyT (Ao M. YepHiBLi)

Tabrnuys 1. XapakTepucTuka BUXigHUX JaHUX CMOCTepeXeHb 3a cepeaHiM piYyHUM CTOKOM

Piuka- rigponoriyHun Mnowa Bogos6opy, Mepioa TpuBanictb paais
cnocTepexXeHHs
nocr F (km?) (pokn) (y KinbKoCTi pokKiB)
p. OHictep — M. 3aniwukn 72100 1882-2020 139
p. MNpyT — M. YepHiBui 27540 1895-2020 126

Otxe, ansa gocnimxkeHHs cOpMOBaHO psan CEpPeaHbOpPiIYHMX BUTpaT Boan p. [Hictep 6ins
M. 3aniwukn 3a nepiog cnocrepexeHb 3 1882 no 2020 pp. Ta p. MpyT 6ins m. YepHisui 3 1895 no
2020 pp. Ansa yaBneHHSA Npo MiXpidHi 3MiHIOBaHHSA cepeHbOoro piYHOro CToky BoAu pivok [HicTep
Ta MNpyT nobynoBaHO XPOHOSOriYHi rpadpikv ix MiHNMBOCTI Ang p. [HicTep — 3aniwmkn 3a nepiog
139 pokis (puc.2) Ta p. MNMpyT — YepHiBui 3a nepiog 3a 126 pokis (puc.3).
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Puc. 2. XpoHonorisi 3MiHU cepefHbOro piYHoOro cTtoky Boau p. [OHictep — M. 3aniwmku 3a
nepion 1882-2020 pp.
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Puc. 3. XpoHonorisi 3aMiHU cepegHbOro piyHoro cToky Boau p. NpyTt — M. YepHiBui 3a nepioa
1895-2020 pp.

Y poboTi BUKOPUCTAHO KOMMIIEKC METOAiB: (Di3NKO-CTaTUCTUYHI MeToaum (CTaTUCTMYHA
0bpobka icTopudHMX JaHuX BignoBigHO A0 (Pi3NYHMX 3aKOHOMIPHOCTEN rAPOSIOriYHUX NPOLLECIB);
METOAM MaTEMATMYHOI CTAaTUCTUKM (PO3paxyHOK BUBIPKOBUX CTAaTUCTUYHMX napameTpis) [4, 7];
MEeTOA NOPIBHSHHA (aHani3 napamMeTpiB Ta iX MiIHNMBOCTI 3a BbaraTopivyHMIi nepioa).

PesynbTtatm pocnigkeHHsa. [ns aHanidy GaraTopiyHOi MIHMMBOCTI  CTAaTUCTUYHUX
napamMmeTpiB po3MoAiNny cepefHbOPIYHOro CTOKY BoAM pivok [HicTep (o M. 3aniwwmkm) ta MNpyT
(mo M. YepHiBuUi) 0BYMCNEHO HOPMM PiYHMX BUTPAT BOAW AOCNIAKYyBaHUX piYoKk X B MA3/c,
MOKa3HWKM iX MIHNUBOCTI — KoediuieHTu Bapiauil C, Ta acumeTpii C,, a TakoX CniBBiAHOLIEHHS

C,/C, 3a Becb nepio crnoctepexeHb (Tabn.2) Ta 3a okpemi nocnigosHi 30-piuHi nepioan — 1882-
1900, 1901-1930, 1931-1960, 1961-1990, 1991-2020 pp.(Tabn.3)

Tabruys 2. OCHOBHI CTaTUCTUYHI NapameTpu po3noAiny psagiB cepeAHbOro pPiYHOro CTOKY
Boau p. [iHictep — M. 3aniwuku Ta p. MpyT — M. YepHiBLi ANA BCbOro nepioay cnocrepexeHb

Pi YucnoeBi xapakTepuCcTUKM psaaiB BUNagKoBUX
I4Ka — NOoCT BeNMUYUH
(TpuBanicTb pAgiB 3a BonggGUza . .
cepeaHiM piuHUM CTOKOM f_.‘ OPY: | Hopma | Koedviuientn | KoedpiuicHTu clc
BOAM) (km?) X , M3lc Bapiauii C, acumeTpii C, sty
p. OnicTtep 6inga m. 3aniwmkm
(139 pokis) 72100 231 0,311 1,151 3,7
P '_'pyT(fz'g"p"o"l'(i:)ep”'B”' 27540 74,7 0,407 1,090 2,7

Tabnuus 3. OCHOBHI CTaTUCTUYHI NapameTpu po3noainy psapiB cepefHbOro piYHOro CTOoKy
Boau p. [lHicTep — M. 3aniwmku Ta p. MpyT — M. YepHiBui 3a nocnigosHi 30-Tu piyHi nepioan

Mepioan, poku
CratmctnuHi | 1882-1900 | 1901-1930 | 1931-1960 | 1961-1990 | 1991-2020
Piyka - nocTt napameTpu
posnoainy KinbKicHi noKa3HMKM napameTpiB psagiB BUNagKoBUX BeNTUYUH
3a nepioaun
Hopma, m3/c 242 250 216 226 225
p. OHicTep — C, 0,222 0,320 0,391 0,291 0,271
M. 3anikm C, 0,816 1,151 1,985 0,589 0,753
C,/C, 3,7 3,6 51 2,0 2,8
Hopma, m3/c 93.1 66.2 71.8 65.2
p. MpyT — C, 0,419 0,460 0,287 0,266
M. YepHiBui C, 0,396 1,369 0,050 0,573
C,/C, 0,9 3,0 0,2 2,2
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Bubip 30-piyHMX nepiogiB MNOACHIETLCA TWUM, WO Y BIONOBIAHOCTI 3 TexHIYHUM
pernameHtom WMO (2007 p.) [11], knimatM4yHa HopMa MEBHOrO riAPOMETEOPOSIOriYHOro
efnemMeHTy BU3HAYaeTbCs 9K cepeaHe apnmMeTUyHe 3Ha4YEHHS NPOTAroOM MocnigAoBHMX Nepioais
TpuBanicTio 30 pokiB, a Ha 17 BceciTHboMy MeTeoponoriyHomy koHrpeci (2015 p.) [12],
nigTeepmKkeHo 30epertv nodibHUM nigxia A0 NuUTaHb MOHITOPUHIY KniMaTy Ta  iHWWUX
JocnigHNLbKUX Linen.

Ha puc.4-5 npeactaBneHo rpadiyHe MOPIBHAHHS OCHOBHUX CTaTUCTUYHUX MapameTpis
po3noginy cepeaHbOro piMHOro CTOKY BOAM AOCHIgXYBaHWUX PIYOK 3a okpemi nocnigosHi 30-Tu
PiYHi Nepiogn 3 napameTpamu, siki 6yno BU3HA4YEHO 3a BECb MNepiog CNOCTEPEXKEHD.

. AHicTep - 3anilmKku
300 p.- A p Ly
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= - —— Y ==~ —— - = rh
= 200 & % 7 V/ %
== 7 0 7
o
2 100 / / / / /
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s, | 7 Z 2 %
cﬁ 1882- 1901- 1931- 1961- 1991-
1900 1930 1960 1990 2020
FlHopma 3a 30-pivun 242 250 216 226 225
Hopma 3a Garatopiyyun 231 231 231 231 231
- p. AHicTep - 3anilmKmn
o 0,6
= 05
0
= 04 7
[54] O 3 _—— _—— V ___________
= ! [ r
S 02 V Z /%' ? V/
=)
Z 01 / / / / /
R 777 Z 2 % %
3% 1882- 1901- 1931- 1961- 1991-
1900 1930 1960 1990 2020
@ Cv 33 30-piuun 0,222 0,32 0,391 0,291 0,271
Cv 33 Baratopiyyya 0,311 0,311 0,311 0,311 0,311
3 , p. A HicTep - 3aniwmuKn
E 1,5 %
S 1 R R 7/
© y /
[ g
305 7/ % % 7 ?
=
s o |z 7 % % %
o 1882- 1901- 1931- 1961- 1991-
x 1900 1930 1960 1990 2020
[@Cs 3a 30-pivun 0,816 1,151 1,985 0,589 0,753
Cs 3a baratopiv44a 1,151 1,151 1,151 1,151 1,151

Puc. 4. BaraTopiyHa MiHNMBICTb CTaTUCTUYHUX NapameTpiB po3noAiny cepeaHbLOro piyHoro
cTOoKy Boau p. OHictep — m. 3aniwmkun 3a 30-piyHMMM nepiogamm y NOpiBHAHHI 3 iX 6araTtopiyHUMKU
3HaYeHHAMM

AHanisytoun pesynbTatn po3paxyHkiB (Tabn. 3) Ta puc. 4-5 MoXHa CTBepOXyBaTu, LLUO
GaraTopiyHi MIHNMBOCTI OCHOBHUX CTAaTUCTUYHUX MapaMeTPiB pPsidiB CEPEOHbOro PiYHOrO CTOKY
Boaun Aons p. OHictep — M. 3aniwmku Ta p. MNMpyT — M. YepHiBui 3aranom igeHTU4Hi. MNMopiBHAHHS
BENUYMH NapaMeTpiB 3a OaraTopiyHuM nepiog 3 MeXamu iXHbOro 3MmiHBaHHSA 3a 30- pidHi
nepiogn npeacrasneHo B Tabn. 4.
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Cv 3a BaraTtopiy4ua 0,41 0,41 0,41 0,41
p. MpyT - YepHiBui
8 2
[
g 1,5
o
- I \\ .....................
@ 1
'—
-
S 05 \ NS
= ’
NN N
8 o S AN
x 1901-1930 1931-1960 1961-1990 1991-2020
KICs 33 30-pivuA 0,396 1,369 0,05 0,573
Cs 3a Garatopiyyua 1,1 1,1 1,1 1,1

Puc. 5. BaraTopiyHa 3MiHa OCHOBHMX CTaTUCTM4YHUX NapameTpiB po3nopiny cepeaHbLOro
piyHoro ctoky Boau p. lMpyt — M. YepHiBui 3a 30-piyHMMM nepiogamMn y NOPIBHAHHI 3 iX
GaraTopiYyHUMM 3HAYEHHAMMU

Tabnuus 4. TopiBHAHHA CTaTUCTUYHUX NMapaMeTpiB po3nofiny cepeAHbLOro piYHOro CTOKY
Boau AnAa p. QHictep — M. 3aniwmkn T1a p. MpyT — M. YepHiBui 3a 6araTopiuHuMi nepiog 3 Mexamu
iIXHbOro 3MiHBaHHSA 3a 30-Ti piuHi nepioaun

YucnoBi BeNMUYMHU CTaTUCTUYHUX NapameTpiB
y mexax 3MiHu 3a 30-Ti piyHi
nepiogun

Piuka — nocT 3a 6araTtopiuHui nepion

Hopma X ,m%c| C, C; |HopmaX , m%c C, C,
p. OHictep —Mm. 3aniwukm 231 0,311 | 1,151 216-250 0.22-0.39 |0.59-1.99
p. MpyT —M. YepHiBui 74,7 0,407 | 1,090 65.2-93.1 0.27-0.46 |0.05-1.37

BaxxnmBmMM acnekToM € CniBBiAHOLLEHHSA KoeqilieHTIB acumeTpii Ta Bapiauii. Y KnacuyHin
rigponorii 4acto npuiMaloTe C,/C, 2. lpoTe Hawi pocnigkeHHa nokasanu, LWo ue

CNiBBiOHOLLEHHSI HE € KOHCTaHTO0 | KonnBaeTbcsa ansa p. AHictep — M. 3aniwwuku Big 2,0 (y nepioa
1961-1990 pp.) Ao 5,1 (1931-1960 pp.) npu C,/C, 3a GaraTopiuHun nepion 3,7 Ta p. MpyT —
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M. YepHisui Bia 0,2 (y nepioa 1961-1990 pp.) ao 3,0 (1931-1960 pp.) npu C,/C, 3a 6araTopivHum

nepiog 2,7. Ue cBiguntb npo HeobxigHiCTb iHOuBIAyanbHOro nigbopy napamMmeTpiB KpuBOI
po3noginy Anst KOXHOI KOHKPETHOI pivkK Ta YacoBOro iHTepBany.

BucHoBku. AHania 6aratopidHOi MIHNMBOCTI CTATUCTUYHUX MapameTpiB  po3noAiny
cepeaHbOpPIYHOro CToky BoAM pivok [HicTpa i MNMpyTy NnpoBeAeHO Ha OCHOBI ICTOPUYHUX OAHUX
rig4pOnoriYHMX MOCTIB i3 HAKZOBLUMMN psigaMu CrnocTepexeHb — Ans p. [Hictep — m. 3aniwmkm 3
1882 no 2020 pp. (139 pokiB) Ta ana p. MNpyT 6ina m. YepHisui 3 1895 no 2020 pp.(126 pokis).
BukopuCTaHHSA Takmx OOBrMX psdiB CNpUSNo AOCMIOXKEHHIO, OCKIfNbKM Aano MOXIIMBICTb OUIHWUTK
YyacoBy AWHaMIiKy 3MiH HOpPMM BOOHOrO CTOKY, koedpiuieHTiB Bapiauii Ta acuMeTpil LUAgxXom
NOPIBHSHHA AO0CNiAXKyBaHUX NapameTpiB 3a BeCb MNepiod CrnocTepexeHb 3 napameTpamu 3a
okpemi 30-pivHi knimatnyHi nepiogn (1882-1900, 1901-1930, 1931-1960, 1961-1990, 1991-
2020 pp.). BcTtaHoBnEHO, WO CTAaTUCTUYHI NapameTpy He € cTabinbHUMK B Yaci. JocnigpkeHHs
nokasye, L0 HalMeHLy GaraTopiyHy MIHNMBICTb Ak Ansa p. OHicTep — M. 3aniwukn, Tak n gns
p. MNpyT — M. YepHiBLi MalOTb HOPMKU CEPEOHBOPIYHOrO BOAHOMO CTOKY Ta KoedilieHTn Bapiauil,
koediuieHTn acumeTpii MaTb BiNbll 3HAYHY MIHNUBICTb, IO BKA3yE Ha PU3MKU BMKOPUCTAHHS
KOPOTKMX pSdiB crnocTepexeHb ANd BU3HAYEHHA pO3paxyHKOBUX XapaKTEPUCTUK.
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Analysis of long-term variability of statistical parameters of the distribution of average annual water
flow of the Dniester and Prut rivers

Mala M. M., Moskalenko S.O.

The article studies the temporal variability of the main statistical distribution parameters (norm, coefficient of
variation and coefficient of asymmetry) of the average annual water flow of the Dniester (near the hydrological station
of the city of Zalishchyky) and Prut (city of Chernivtsi) rivers. At the points of the indicated stations, the periods of
observation of river water flow are quite long. On the Dniester River - the city of Zalishchyky, water flow observations
were made from 1882 to 2020 (139 years) and on the Prut River near the city of Chernivtsi - from 1895 to 2020 (126
years). The use of such long series contributed to the study of the long-term variability of statistical parameters. Based
on the initial data, an analysis of the temporal variability of average water flow rates (norms), coefficients of variation
and coefficients of asymmetry was carried out by comparing the indicators of the studied statistical distribution
parameters for the entire observation period with the corresponding indicators of the parameters for individual 30-year
climatic periods, namely, for the following periods: 1882-1900, 1901-1930, 1931-1960, 1961-1990, 1991-2020. The
key results of the study show that the statistical parameters of the average annual water flow of the studied rivers are
not stable over time. The study shows that the lowest multi-year variability among the main statistical parameters of
the distribution of the average annual water flow of both the Dniester River - the city of Zalishchyky and the Prut River
- the city of Chernivtsi has water flow rates and coefficients of variation. Asymmetry coefficients have more significant
multi-year variability. It is known that the reliability of analytical distribution curves and calculated characteristics of the
studied hydrological indicator of a certain probability of exceedance depends on the degree of variability and stability
of the main statistical parameters of the distribution of series of random variables. The study indicates the risks of using
short series of observations to determine the calculated characteristics. The results are of practical importance for
reliable hydrological design and management of water resources in the basins of the Dniester and Prut rivers.

Key words: Dniester River; Prut River; average annual water flow; statistical distribution parameters; multi-year
variability.

Haditiwna do pedkonezii 30.11.2025

ISSN:2306-5680 Hydrology, Hydrochemistry and Hydroecology. 2025. Ne 4 (78)

50



