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AHoTauisi. OCTaHHE IECATUPIYYS B 3B’ SI3KY 3 3alIPOBAKCHHAM «3€JICHOr0 Tapu(y» 3HaYHO 3pic iHTe-
pec mo oyxaiaunTBa Manux ['EC. s po3paxyHKiB BCTAaHOBJICHOT Ta TapaHTOBAHOI MOTYKHOCTI MaJoi
I'EC ta exoHOMiuHOI e(heKTUBHOCTI iHBECTHIIIi HEOOXiTHO BU3HAYHUTH TiAPOJIOTIUHI TapaMeTPH PiUKH,
a caMe CepeiHI0 0araTopiyHy BUTPATy Ta BUTPATy B MAIOBOJHHHI PiK B pPO3PaXxyHKOBOMY CTBODI Ta ix
po3moit mo MicstsM. [lepcrneKTHBHUME CTBOpPaMH € TUTSTHKH PO3TAIIOBaHi B TipChKiil 4acTHHI 6aceiHy
piuku Tuca 3akapnaTcbKoi 00J1acTi, A€ TiIPOMETPUYHI OCTH PO3TAIIOBaHI HEPIBHOMIPHO, @ HA MAJIUX
MPUTOKAxX Maibke BijicyTHI. HasBHI KapTH po3no/iy CTOKY, HOpMaTHBHI PeKOMEHAIi Ta perioHaIbHI
(hOpMyJIH IPYHTYIOTBCS Ha BUXIIHUX JIaHUX, HaKomuueHUX B 1946 — 1980 p.p. Ta moTpeOyOTh IOHOB-
JICHHS Ta IOIOBXXEHHsI pAdiB. B po0oTi mponoHyeThCcs METOIMKA PO3PaxyHKY, IO AO3BOJISIE BU3ZHAUYUTH
XapakTepHi TiJPOJIOTiuHI BUTPATH MPH BiICYTHOCTI JaHUX CIIOCTEPEKEHb HA TPUKIIAl piuky Ipiasa,
sKa € MPaBoI0 MPUTOKOIO piuku bopkaa Gaceitny Tucu. s po3paxyHKiB BCTaHOBJICHOI Ta rapaHTo-
BaHOT MOTYXXHOCTI HEOOXiTHO BU3HAYHTHU CEPEIHIO OaraTopiuyHy BUTpPATy Ta CEPEIHBOPIUYHY BUTPATY
75% 3abe3meueHOCTi Ta X O30T B PO3PaxXyHKOBUX CTBOPAX 3 Iuiomamu Bogo36opy 51,1 km? Ta 71,4
kM2, Hiokde 3a Tewiero Ha piuni Ipmasa 3 1955 no 1987 p.p. icHyBaB riZipOMETPUYHUI MOCT, SIKUH MO-
JIMBO BUKOPHUCTATH SIK aHAJIOT AJIs1 BCTAHOBJIEHHS T1POJIOTTYHOIO PEKUMY B PO3PaXyHKOBUX CTBOPax.
Jist mocTaBieHoi MeT HeoOX1IHO IPUBECTH Psiji CIIOCTEPEKEHb Ha BOJIOMIPHOMY 1ocTi IpimaBa o 6a-
raTOpivyHOro MEpPiofay, 1o OyJ0 3po0JIeHO 3a JA0MOMOro BogoMipHux mnoctiB Jlosre ta Illananku. B
TipChKiil MiCIIEBOCTI MOJYJIb CTOKY PIYOK OKPIM TUIOMI BOA0300PY 3aJICXKHTH III€ 1 BiI BUCOTHOT'O PO3-
TalIyBaHHS CTBOpPY. il BU3HAUEHHS TiAPOJIOTiYHMUX MapaMeTpiB B cTBOpax 1 Ta 2 Oyna BCTaHOBIICHA
3aJISKHICTh MIXK MOJIYJIEM CTOKY Ta CepPeJTHhOI0 BHCOTOIO BOJI0300pY JJIsl BOJIOMIPHHUX TIOCTIB, PO3Ta-
II0BaHUX B OaceliHi piuku bopikapa Ta cycinHix OaceiiHax. CepelHbOPIYHI 3HAUYEHHS CTOKY Pi3HOI 3a-
Oe3nedyeHocTi OyiM BU3HAYCHI 32 CTATUCTUYHUMH apaMeTpaMu OiHOMiaJbHOI aCUMETPUYHOT KPUBOT
po3snoniny, koedinieHT Bapiauii OyB po3paxoBaHHii 32 PEriOHATBHOIO 3AJICKHICTIO, KOS(iliEHT acume-
Tpii OyB NMPUHHATHH aHAIOTIYHO BOJOMIpHOMY TocTy IpmaBa. BHYTpINIHBOPIYHUN PO3MOIINT CTOKY
50% 3a0e3medeHoCcTi po3paxoBaHuil 3a BiZICOTKOBUM PO3IOAIJIOM CTOKY CEpelIHBOI OaraTopidHoi BH-
TpaTu Ha BOAMNOCTY IpiiaBa, B MaJlOBOAHUII PiK 3TiAHO cepenHiX 3Ha4YeHb B MajoBoaHI 1963 ta 1983
POKH.

KurouoBi ciioBa: 6aceiin piuku bopkasa, cepeTHbOpIYHHHN CTiK, MAJIOBOJHHH PIK, T1IpOCHEPreTHYHHN
MOTEHIIaJl, MOYJb CTOKY, BUCOTa BO0300DY.
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BCTYII

OcraHHIM 4YacoM Bce OUIbIIE TPHILIIA-
€TbCA yBard CHEPreTHYHINd HE3aJIeKHOCTI
Ykpainu Ta 30UTbIIEHHIO YaCTKH B1HOBIIIO-
BaHUX JDKEPEN eIeKTPOCHEprii B 3arajibHii
Maci BUpoOJeHOoi eHeprii. 3ampoBaJKEHHS
«3eNIeHOr0 Tapudy» 3HAYHO aKTHBI3yBaJo
OyIIBHUIITBO MaJUX T1APOCICKTPOCTAHIIINA
Ha  Teputopii  Ykpaimm. Skmo Ha
01.01.2012p. «3enenum Tapudom» cCKopuc-
Tanock 31 mANPHUEMCTBO MaJIOl TipoeHep-
TeTHKH 3 3araJIbHOI0 BCTAHOBIICHOO MOTYXK-
Hictio 74,88 MBT [1], To Ha 01.02.2019 1e-
peBaraMu «3eJeHOoro Tapudy» CKOpHCTa-
TUCh 69 MANPUEMCTBO 13 3arajJbHOI BCTa-
HOBJIEHOO MOTYKHicTIO 98,92MBT [2]. Oc-
HOBOIO pO3PaxyHKIiB BUPOOITKH eNeKTpoe-
Heprii Ta e€KOHOMIYHOi €()eKTUBHOCTI 1HBE-
CTHLIN B TiAPOCHEPTETUYHUN BY30J € BH-
3HAYCHHs T1IPOJIOTIYHHUX IapaMeTpiB II0-
ToKy. HopmaTuBHUI NOKYMEHT, siKMil Ou
periiaMeHTyBaB 3a0e3MeUYeHiCTh PO3paxyH-
KOBUX BUTpAT ISl PO3paxyHKY BUPOOITKY
eJIeKTpoeHeprii, B YKpaiHi BiACyTHIN. €Bpo-
MEeUChKUN JIOCBIJ PEKOMEHIYE BUKOPHUCTO-
BYBAaTU CEPEIHBOPIUHY BUTpATY Ui BU3HA-
YeHHsT HOMIHAJIbHOI TOTYXXHOCTI Ta po3pa-
XOBYBATH MOTY>KHICTh SIK MIHIMYM 32 IEpPi0J1
15 pokiB 3 po3paxyHKOM MOTYy>HOCTiI 90-
95% 3abesneuenocTi [3, 4]. B cyciawiii bi-
JOpycCii BOAHOCHEPTETHYHI PO3PaXyHKH pe-
KOMEH/IOBAHO BHKOHYBAaTH Ha CEpeIHbOPI-
YHy BUTpaTy OJIM3bKY /10 OaraTopiyHOi Ta
HepeBipsTH B yMOBaX HEIOCTATHOCTI BOJAU
Ha BHUTpATy MaJOBOJIHOTO POKy 75...95%
3abe3mnedeHocTi [5].

OTxe UIsi BUKOHAHHS BOJHOCHEPTETHY-
HUX PO3paxyHKIB HEOOX1THO BU3HAUUTH Ce-
penHio OaraTopiuHy BUTpaTy, BUTpATy Ma-
JIOBOJIHOTO POKY Ta iX PO3MOALT MPOTIrOM
POKY.

VYkpaiHa Mae JOCTaTHbO PO3BHHYTY Me-
PEXKY TIIPOJIOTIYHHUX TIOCTIB, aje OUTBIIICTh
manux ['EC OynyeTbcs Ha Malux piukax, e
B1JICYTHI BOJIOMIpHI MOCTH 1 BU3HAYATH TiJ-
POJIOTiuHI mapamMeTpu HeoOXiJHO BUKOpHUC-
TOBYIOYH PIUYKH-aHAIOTH. B TipChKiid Micie-
BOCTI MOJyJIb CTOKY PI4OK OKpIM ILIOIII BO-
J10300pYy 3aJICKHUTh 1IE 1 BiJl BACOTHOTO PO3-
TalllyBaHHS CTBOPY.

Meta gocJiaigkeHb

Bu3HadyeHHs TiIpOJIOTIYHUX MapaMeTpiB
CTOKY, a caMe: cepeHbOi OaraTopiyHOi BU-
TpaT, BUTPATH MAJIOBOJHOTO pOKyY 75% 3a-
Oe3reyeHocTi Ta iX PO3MOAUT MPOTATOM
POKY ais CTBOpPY Ha p. Ipmasa 3akapmnarce-
KOi 00JacTi.

Jis mocraBieHOi METH BHPIIIYyBaJUCh
HACTYIHI 3a1a4i:

- BCTAHOBHUTH OCOOJIHMBOCTI
BaHHs CTOKY p. Ipiaga,;

- BCTaHOBWTH 3aJICKHICTh MI’K MOTYJIEM
CTOKY Ta BHCOTHUM pPO3TallyBaHHIM
CTBODY;

- BU3HAYUTH PIUKY-aHAJIOT Ta CTATUCTH-
YH1 [IapaMeTpu CTOKY;

- po3paxyBaTH CEpeaHIO0 OararopiuyHy
BUTpATy, BUTPATy MaJIOBOAHOIO PoKy 75%
3a0€31eYeHOCTI Ta iX PO3MOJILI MPOTATOM
POKY.

O0’eKT JoCigKeHb

Piuka IpmiaBa € npaBoro nputokoro p. bo-
prkaBu. CBiii mo4yaTok BoHa Oepe 13 CTpYMKIB
Ha cxwil ropu byxopa 1 31 kM Bij rupna
Bnajaae B p. bopxkasy. I3 mpurokis p. bop-
’KaBU piuka IpmaBa € HaWOUIBIIOW ITO
IoIIi BoJ0300py Ta noBxkuHi. JloBxuHa pi-
uky 48 KM, Tmonta Boao3oopy 346 kM2, ce-
penHiit moxua 18 M/kM. OCHOBHI MPUTOKHU:
npaBi — p.Kpusyns (nosxuna 17 km) ctp. Ip-
maBka (qosxkuHa 11 km); miBi — p. CuHsABKa
(moBxunHa 20 kM), piuka be3 Ha3zBu (110B-
xuHa 10 kM), p. [npHIUYKa (qOBXHKHA 15 KM)
(puc.1). Kpim toro, B piuky BHaaamTh 73
MPUTOKH JOBXKHHOIO MeHIe Hik 10 kM, 3a-
raJibHOI JoBXHHOIO 143 kM. Cxema po3ra-
IIyBaHHS PO3PaxXyHKOBUX CTBOPIB HaBeCHA
Ha puc.l, ocHOBHI rifporpadiuHi xapakre-
pUCTUKY HaBeeHi B Tabuili 1 [6].

Ha piuni IpmaBa posramoBanuii Bogomi-
pHUM noct Ipmasa, Ha AKOMY IPOBOJUINCH
CIIOCTEpEKEHHS 3a BUTpaTamMu Boju 3 1955
o 1987 p. (n = 33 poku), B OaceiiHi piuku
bopxaBa posramioBaHi 1€ ABa BOAOMIpHI
noctu c. JIoBre — 3 nepioioM CroCTepexeHb
3 1946 o 2010 p. (n = 61 pik) i moct [lana-
HKH — 3 niepiogom 1961 — 1997 p. (n = 37
pokiB) [7, 8].

dopmy-



Mpobnemu sodonocmayaHHs, 8odosidsedeHHA ma 2idpaeniku, eun.31, 2019

SBuTiK

paj N
J’ﬂﬁ/nUH B \Q‘l‘
oy Y,
" - o
S 5 )&
¥ A
Di g [——/ ’b
~ S ~
@ n g
&/ S
\ s 5 KM
i o 0 $ RS D @ Lﬁ'l
> MV oy’ & o - o
BN SV = @ N n Q Q'
._% ’ | %7 .8 v é\l /’\
PoapaxyHkoBi 2 } ‘f > WQ*‘ S %
cTeopn 7 ¥/ iy AOBrE g @
>\ 500 3 v AQ 0(0
% A 4 K — \
BoaomipHui nocT 7 Q@e g y
- 4. '$)
Ipwasa 5 Q" Binw X BogomipHuin noct
BoaoMipHuit noct (e aTyrione Hosre
[Tanankn P
\)s’be’ *3api 50 Renvkuin Pakoseub
o
. Ny ¥ /)7'03,
. Popﬂ(ae Benuki Kom stn e Ny
anaHkn

Canvea, [ =31,

Keacose] *YopHui [0

Eopmaag
Bene o
Bapue

TUCA

Puc. 1. Cxema Oaceiiny piuku bopkaa
Fig.1. Scheme of the Borzhava River basin

Taoauus 1. OcHoBHI rigporpadiuni xapakTepucTuku cTBopiBl Ta 2.
Table 1. The main hydrographic characteristics of the site 1 and 2.

o ITnomra Hlos- CepeleLci- Cepens Saicue-

Ne | PozpaxyHkoBuit KHUHA 3BAKEHUN BHCOTa .
B0/10300DY, . . HICTB,

n/m CTBOD plUKH, ITOXWJI PIYKH, BO10300pYy, 0

KM %
KM M/KM M

1 | Nel 51,1 18,3 29,8 643 86,3
2 | Ne2 71,4 19,5 29,3 611 82,1

BUKJIAJLI OCHOBHOI'O MATEPIAJTY

IIpu BiACYTHOCTI CHOCTEpEXEHb TiJIpo-
JIOT1YHI MapamMeTpu BU3HAYAIOTHCS 3 BHUKO-
pucTaHHAM pidok-aHaoris [9-12]. Sk cBin-
YaTh HAYKOBI1 JOCIIKEHHS T1APOJIOTTYHOTO
CTOKY Oaceiiny piuku Tuca KiJIbKICTh BOJIO-
MIpHHUX TIOCTIB B OaceiiHi JOCTaTHS, PN €
OJTHOPIZTHUMH Ta pernpe3eHTaTHBHUME [13-

18].

Jlnist BU3HAUSHHSI OCHOBHHX XapaKTepHC-
THK PIYKOBOTO CTOKY p. IpimaBu y po3paxy-
HKOBHUX CTBOpax | Ta 2 BUKOPHCTaHO MaTe-
pianiu 0araTopiuyHHUX CHOCTEPEXEHb Y CTBO-
pax TiAPOJIOTIYHHMX IIOCTIB piuku Iprmaga,
BoprkaBa Ta Ha cyciqHix Boo300pax [6-8].

I3 301IBIIICHHSM BUCOTH Tip 3HUKYETHCS
TeMIIepaTypa IMOoBITPs, 3pOCTA€ BOJOTICTH 1
30UIBIIYETHCS KUTBKICTB OTajIiB. B ropax ua-
CTillIe BUMA/A€ CHIT, HI)K B MEpeArip'sax 1 Ha
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PIBHHHI, OUTBIIIUM € TIEPiOJI 3aJISTaHHS CHI-
rOBOT0O MOKpUBY. HasBHICTH BEMUKOI KiJb-
KOCTI JIONWH 1 spiB BIUIMBA€ Ha HAJIXO-
JOKCHHSI COHSYHOI pajiiallii, 3yMOBIIOE Hepi-
BHOMIpHE MPOTPIBaHHS 3E€MHOI ITOBEPXHI,
3MIHIO€ HAMPSMOK 1 IBHJIKICTH BITPY.

Sk cBimyaTh JAOCHIHKEHHS MHHYIUX PO-
KiB [6, 18] Ta cyuacHni pobortu [14,15, 17,19]
B TipchKiil yactunHi Kapmat mMomynb CTOKY
3HAYHO 3MIHIOETHCA B 3aJIE€KHOCTI BIJI BU-
COTH BO10300pYy. JlJ1st BU3HAYCHHS 3aJI€)KHO-

CTI MOJYJIIO CTOKY BiJ BHUCOTH pPO3TaIly-
BaHHS BOA0300py OyJIM BUKOPUCTaHI BOJIO-
MIpHI ITOCTH HaBeJEH] B TaOIHII 2.

3aNeXHICTh MOIYIIO CTOKY BiJl BHCOTH
BO10300py BU3Ha4eHa rpadivuno (puc. 2) ta
OIHCYETHCS PIBHAHHAM 3 KOe(illiEHTOM KO-
pemsii 0,84:

M = 0,0416H — 0,6738,
ne M — Moxyns cToky, ni/c: km?%; H — cepe-
JTHS BUCOTa BOJ0300pY, M.

3HaueHHS! MOAYIIO CTOKY JUIsl PO3paxyH-
KOBUX CTBOpiB | Ta 2 HaBezeHi B Tabnuii 4.
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Puc. 2. 3aiexHiCTh MOAYJIIO CTOKY BiJl BUCOTH BOJI0300DY.
Fig. 2. The function between specific discharge and level of the catchment area
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Ta6auust 2. BogoMipHi MOCTH i BUHAYCHHS 3aJIeKHOCTI MOJIYJIIO CTOKY BiJl BUCOTH BOZ0300pYy
Table 2. Hydrological station to determine the function of the specific discharge and catchment area level

N Iepiox IInoma CepenHbo- Moy
n/ . L Bucora Bo- . CTOKY,
0 Piuka -BogoMipHUit TOCT CIIOCTE- 10360py M BOJIO3- , piuHa BI;IT- e
peXeHb 0opy KM para, M°/c o
1 | Bopxasa — JloBre 1946-2010 620 408 11,2 27,5
2 | bopxaga — [llananku 1961-1997 470 1100 20,59 18,6
3 | IpmraBa — Ipmasa 1955-1987 500 230 5,04 21,9
4 | Jlyxanka — HepecHuns 1958-1990 770 149 4,69 31,5
5 | Punnaka — Pununne 1948-2010 780 203 5,99 29,5
6 | [Tmnumnens — [Mumnnens 1958-2010 820 44,2 1,49 35,3
7 | JlJatopuis — ITigmonosss 1949-2010 720 324 9,83 33,7
8 | Kneunsska — B. I'pabouuns | 1951-1988 770 150 4,60 30,7
9 | Biua — Heninuaue 1960-2010 760 241 6,84 28,0
10 | ITinie — ITonsna 1952-1988 530 166 3,38 20,4
11 | Typ s — Typs onsnHa 1965-1988 680 98,6 2,58 26,2
12 | Typ s — Cimep 1960-2010 540 464 8,97 19,3
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J1J1s BU3HAYCHHSI CEPEIHBOPIYHOTO CTOKY
3a OaraTopiyHMi Iepioa Ta B MajJOBOJHUM
pik 75% 3abe3meyeHocTi psAAM CIOCTEpe-
KeHb Ha p. IpmaBa Oynu nmpuBeneHi 10 €au-
HOTO CHHXPOHHOTO O0araToJliTHBOTrO Iepi-
oy. AHai3 MUKIIYHOCTI PIYHOTO CTOKY pi-
4ok Oaceifny p. bop:kaBu mokasas, 1o psau
€ OogHOpimHUMH, penpe3eHTaTuBHUMEU [13],
110 JI03BOJISIE€ IPUBECTH PSAAM CTOKY Ha IOC-
tax c. [llananku ta M. IpmaBa g0 eauHOrO
CUHXPOHHOTO  0araropiyHoro  Tepioxy,
T00TO 10 61 poKy. 3a JaHUMH KX T1IPOJIO-
TIYHUX ITOCTIB MOOYI0BaHO Tpadiku 3B’ I3KY
CepeaHIX PIYHUX BUTPAT BOJU 332 CHHXPOH-
HUM 1epioj croctepexens (puc. 3-4).

3a 1OMOMOTOI0 HaBEJIEHUX JiHIH 3B 3Ky
1 TaHUX TIPO CepeHil PIYHHUI CTIK y OIOp-
HUX CTBOpax Oys0 BIJHOBIEHO PIUHUN CTIK
y cTBOpax riapoioriyaux noctis [llamanku
3a mepion 3 1946 mo 1960 Ta 1998-2010 pp.
i Ipmaga 3a nmepion 3 1946 o 1954 ta 1989—
2010 pp. BKIItOUHO.

CraTucTuuHi nmapaMeTpu KpUBHX 3a0e3-
MEYEHOCTe pIYHOrO CTOKY p. IprmaBu y
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Puc. 3. I'padixu 3B’513Ky cepeqHiX piuHUX BU-
TpaT BOOM 3a CHUHXPOHHUH IEpiojg crocTepe-
xeHb p. bopxasa c. [llanaaku — c. losre (1961
—1997p.p.).

Fig.3. The diagram of relationship between the
mean annual flow on the Borzhava River near
Shalanky and Dovhe (1961 - 1997)

10

CTBODI riposoriunoro mocra M. Ipmrasa i p.
BbopxaBu y CTBOpax TiJIpoJIOTIYHHUX TOCTIB
c. Jlosre ta c. [llamanku, 0O4KCIICHI 3a Iie-
pioa paKTHYHUX CIIOCTEPEKEHB, a TAKOK 32
BIJIHOBJICHUI OaraTOpiyHHA TIEepioj], HaBe-
JIeHO B Tadymi 3.

Bennuunu koeoimienTtiB Bapiamii piu-
HOTO CTOKY Yy PO3pPaxyHKOBUX CTBOpax BH-
3HA4YEeHO 3 BUKOPUCTAHHSAM PETiOHAIBHOI 3a-
JICKHOCT1 KoeillieHTy Bapiarii BiJ cepen-
HBOI BUCOTH BOJ10300py, PEKOMEH/I0BAaHOI B
pobori [14].

KoedirmienT acumeTpii piyHOTO CTOKY B
PO3paXyHKOBHX CTBOpax MPHUHHATO TaKUM
ke, K 1 B CTBOPI TiAPOJIOTIYHOTO MOCTA M.
IpuraBa, mpuBEICHOTO 10 0AraTOPIYHOTO Tie-
pioxy.

OTtpumaHi B pe3yabTaTi pO3paxyHKiB CTa-
TUCTUYHI TIApaMETPH Ta BEIUYMHU Cepe-
HBOPIYHOTO CTOKY PI3HOT 3a0€3MeUeHOCTi Y

PO3paxyHKOBUX CTBOpax HaBEIECHO B
Taoi. 4.
o 9
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Puc. 4. I'padixu 3B’53Ky cepenHiX piuHUX BU-
TpaT BOAM 3a CHHXPOHHHH MeEpioj crocTepe-
’KeHb p. Ipmasa c. Ipmasa — p. bopxasa c. Illa-
nanku (1955 -1987 p.p.).

Fig. 4. The diagram of relationship between the
mean annual flow on the Irshava River near
Irshava and Borzhava River near Shalanky
(1955-1987).
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Ta6auns 3. CTaTUCTHYHI MTapaMeTPU PIYKOBOTO CTOKY Ha BOJIOMIpHHUX MOCTax p. Ipmasa ta p. bopxasa
Table 3. Statistical parameters of the flow on the hydrological stations of the Irshava and Borzhava Rivers

N [TapameTpu kpuBoOi .. .
= 5 . [Napamerpu kpuBOi 3a0€3MEYCHOCTI
= g 320€3MeYCHOCTI o .
= . 3a GaraTopiyHMIA TIepioa
c|3 E . % é 3a neplon CHOCTepC)KCHL
2 3 3 IR
£ g = | '3 Q | M, | Kosb- Q | Mo, | Koeb. | xoed.
'5 = N2 Je | /e ey | BAPIaLl, N2 o | /e xn? | BAPIALIL | acHMeTpif
m Cv CV CS
Ipmasa - 230 | 33| 508 | 221 030 | 61 |504]| 21,9 0,28 0
M. IpmiaBa
bopasa— | 4na | 61 | 112 | 275 031 | 61 |112]| 275 0,31 0,55
c. JloBre
bopwasa = | 4100 | 37 | 208 | 189 030 | 61 |205]| 186 0,28 0,85
c. [Hamangkn

Ta6auns 4. CTaTuCTUYHI TapaMeTPH Ta CEPEAHBOPIUHMIA CTIK B cTBopax lta 2 Ha p. Ipmasa
Table 4. Statistical parameters and mean annual flow in the sites 1and 2 on the Irshava River

[TapameTpu KpuBOi Piunwmii ctik,m%/c,

. [Tnoma . N

Po3paxynkoBwii 5010360 3a0e3Me4eHOCTi 3a0€3MeUeHICTIO:
CTBOP a 5 Py, HOpPMa CTOKY Cyv Cs | 50% | 80% | 75%

KM > 3
a/c kM | M°/c

Ctrop 1 51,1 26,0 1,33 | 0,29 0 1,33 | 1,00 | 0,68
CtBop 2 71,4 24,5 1,75 | 0,29 0 1,75 | 1,32 | 0,89

[IlopiuHi BETUYHHH CTOKY B PO3paxyHKO-
BUX cTBOpax 3a nepiog 19462010 pp. mo-
HOBJIEHI CIIOCOOOM CyMIIlIEHHSI KPUBHUX 3a-
0e3rneueHocTel  cepelHbOPIYHOTO  CTOKY,
pU IKOMY 3a0€31€UYE€HOCT] BEIMYUH CTOKY
3a KOHKPETHI POKHM TNPHHMaINCh OJHAKO-
BUMH SIK JJIs1 PO3PaxXyHKOBOTO CTBOPY, TaK 1
JUIs BOJIOCTa-aHajora. 3a aHaJor MpUHH-
ATO TiAposioriunuil moct M. Ipmasa Ha p. Ip-
maBa. MicSuHUN CTIK 3a Led ke Tepiof
OTpUMaHO 3a (PaKTUYHUM PO3MOALIOM Ha
BOJIIIOCTY-aHAJIOTYy.

BHyTpilIHOpIYHUIT PO3MOALT CTOKY P.
IpmaBu, sika BITHOCUTBCA 10 Y3KChbKO-bop-
)aBchKkoro migpaiony [20], mae mimiTtyro-
YHii CE30H B JIITHBO-OCIHHIN TIEPio, 1110 Bij-
pi3Hde€ i BiA iHIIUX pidok Bepxupoi Tucu.
ToMy BHYTPIIIHBOPIYHUI PO3MOALT B PO3-
PaxyHKOBHX CTBOPAx B pOKH Pi3HO1 3a0e311e-
YEHOCTI BHKOHAHO 33 CXEMaMHU PO3IMOALTY
(aKTUYHHUX POKIB MO aHAJIOTI{ 3 PO3MOIIIIOM

CTOKY Ha T1JIpOJIOTIYHOMY TIOCTY M. IpiaBa.
SIK po3paxyHKOBI IPUMHATO POKH, 3abe3me-
YEeHICTh CTOKY B SIKUX 3a pIK, JIMITYIOUHI
nepiozn 1 JMITYIOUMHA ce30H OJIM3bKI MIXK CO-
0010 1 MPUOINU3HO BIANOBIIAIOTH PO3paXyH-
KOBUM 3a0e3neueHocTs M. [t poky 3a6e3-
neueHicTio P = 50 % npuiiasiTo cxemy cepe-
THBOTO 0araTopiyHOTO PO3MOALITY CTOKY.
Jnst ManmoBOTHUX pOKIB 3a0e3meueHicTio P =
80 % Ta P = 75 % mnpuiiHaro ocepeqHeHy
cxemy po3noaury 3a 1963 1 1983 manoBoiHi
POKH.

[TpuitHATI cXeMH BHYTPIIIHbOPIYHOTO
PO3MOALTY CTOKY IO MICSISIX Y piK HMOBIp-
HicTio epeBuiieHHs P = 50 % Ta B ManoBo-
nHi poku (P =80 % 1 P =75 %) HaBeneno B
Tadymmi 5.

AHati3 HaBeJeHUX B TabJHIIl 5 JaHUX 1MO-
Ka3ye, M0 HaMEHII CepelHI MICSYHI BU-
TPaTH BOJU CIIOCTEPIraroThCs B JIITHBO-OCIH-
HIl TIepioj.
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Tadauus 5. BHyTpilIHbOPiYHUE PO3MONLT CTOKY Pi3HOI 3a0€3MMeUYeHOCTi B pO3paxyHKOBUX CTBOpax 1 Ta 2

Table 5. Interannual distribution of the flow of different probability on the sites 1 and 2

Micam
P % Pix
I II 11 w W VI VII | VIII | IX X X1 XIT

p. Ipmaea — cteop 1 (F =351,1 xar?)
s0e, | 139 184 208| 225| 136 115 099 071 | 063 | 0,78 123 | 1538| 133
gne, | 113 186 146| 208 | 132 047 034 067 060 047 068 099 1,00
750, | 077 127 099 141 | 090 032 023( 046 041 | 032 046 | 067 | 068

p. Ipmaea — creop 2 (F =714 xd®)
sne, | 183 242 274 29| 179 151 130( 093 085 103| 162 | 208 175
goo | 149 246 193 275 1,74 063 045( 089 079 062| 090 | 130 | 132
750, | 101)| 166 130| 18| 117 042 030( 060| 053 042 061 | 088 089

BUCHOBKHA JIITEPATYPA

1. V Gaceiini p. IpmaBu BUCOKI aBOJKU
(hOpMYIOTHCS SIK B TETUIAMN, TaK 1 B XOJIOIHUN
Nepioiu POKY, MiHIMalIbHI 3HAYE€HHS CTOKY
MalOTh MICIIE B JITHRO-OCIHHIN Mepioj.

2. B 3B’iI3Ky 3 BIJICYTHICTIO CIIOCTEpe-
’KEHb 332 CTOKOM B PO3PaXyHKOBHX CTBOpax
1 Ta 2 Ha p. IpmaBa nns BU3HaUYEHHS cepel-
HbOI OaratopiuHoi BUTpaTu Oyrna BCTaHOB-
JIeHa 3aJIeXKHICTh MK MOAYJIEM CTOKY Ta ce-
PEIHBOI0 BUCOTOIO BOJ0301PHOT TIJIOIIII.

3. KoediuienT Bapiarii BuU3Ha4eHUH B 3a-
JIEKHOCTI BiJl BUCOTH BOJI0300DY.

4. B sKoOCTI CTBOpY-aHAJIOTy BUKOpHUC-
TaHl J1aHi BOJIOMIpHOTO ToCTy IpimaBa, psau
SIKOTO TOJIOBXKEH1 32 JOMOMOTOI0 BOJOMIp-
Horo nocty Illamanku Ta J{osre.

5. 3a CTBOpPOM- aHAJIOTOM BCTAaHOBIIEHO
B1JICOTKOBE CITIBBITHOIIICHHSI CTOKY T10 MiCsi-
IIIM Ta BUTPATH B cepeanii pik 50% 3a6e3-
nmeyeHocTi Ta B ManoBogHui pik 80% Ta
75% 3a0€311eueHO0CT], HEOOX1IH1 A1 OL[IHKU
T1APOEHEPTeTUYHOTO MOTEHIliaTy CTBOPIB 1
Ta 2.
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Dynamika  serednorichnoho stoku vody

Estimation of the flow parameters of the Irshava River under absence
of hydrological data at the site

Svitlana Velychko, Olena Dupliak

Abstract. The last decade the interest in the construction of small hydropower plants has in-
creased in connection with the introduction of the "green tariff". In order to calculate the in-
stalled and guaranteed capacity of a small hydroelectric power station and the cost-effectiveness
of investments, it is necessary to determine the hydrological parameters of the river, namely the
mean annual flow, the flow in dry year and their distribution along year for the construction
site. Prospective sites are located in the mountainous part of the Tisza basin of the Transcarpa-
thian region, where hydrometric stations are unevenly located, and almost absent on small trib-
utaries. Available specific discharge maps, regulatory documents, and regional formulas are
based on the original data accumulated in 1946-1980 and need to renew and extend the rows.
The methodology proposed that allows to determine the necessary hydrological parameters un-
der absence of observation data on the example of the Irshava River, which is the right tributary
of the Borzhava River basin of Tisza. To calculate the installed and guaranteed capacity, it is
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necessary to determine the mean annual flow and annual flow of 75% probability and their
distribution in the construction sites with catchment areas of 51,1 km? and 71,4 km?. There was
hydrometric station downstream of Irshava River from 1955 to 1987 which could be used as an
analogue for the hydrological regime estimation for the construction sites. It is necessary to
extend series of hydrological data on the Irshava hydrometric station to long-term period, which
was done using data from hydrometric stations Dovhe and Shalanky. The river specific dis-
charge depends on the elevation and the catchment area in the mountainous area. It was estab-
lished relationship between the specific discharge and the average elevation of the catchment
for hydrometric stations situated in the basin of the Borzhava River and adjacent basins in order
to determine the hydrological parameters at the construction sites 1 and 2. The mean annual
flow of different probability were determined by the statistical parameters of the binomial
asymmetric distribution curve, the coefficient of variation was calculated by the regional de-
pendence, the coefficient of asymmetry was adopted similarly to the one at hydrometric station
Irshava. The mean annual distribution of 50% probability was calculated based on the percent-
age distribution of the mean long-term flow at the Irshava station, the distribution in dry year
is estimated using the average values in dry year of 1963 and 1983.

Key words: Borzhava River basin, mean annual flow, dry year, hydropower potential, spe-
cific discharge, level of catchment area.
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