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BHYTPUTO10BOE
pacIpe/elIeHUue CToKa
BOJIHBII peKUM
HM3MEHEHHUs KIMMara
CE30HHBII CTOK
TCHJICHIINS N3MECHEHUS
CTOKa

I'moGanbHble M3MEHEHHUS KIIMMaTa U MHTCHCUBHAs XO3AWCTBEHHAs! NEATENbHOCTh MPUBOMAAT K
mepepacIpeieficHHI0 BOJHOTO PEeXKUMa peK. M3ydeHne 3aKOHOMEpPHOCTEeH BHYTPHUTOOBOTO
pacrpeneneHusl peYHOTO CTOKA SBISACTCS OJHUM W3 BaKHEHIINX BOIPOCOB PAIlOHAIBEHOTO U
KOMILIEKCHOTO MCTIONIb30BaHUS BOIHBIX PecypcoB. B mpencTaBIeHHOM HAyYHOM HCCIIeJOBaHUT
MIPOaHaTH3UPOBAHEI MHOTOJICTHHAE PETHOHABHBIC TCHICHIINN BHYTPUTOAOBOTO pacIIpeIeIeHUs
pedHOTO cTOKa BoAocOopoB p. Bykreipma — c. Jlecnas [Ipucrans, p. XKabaii - r. Atbacap, p.
Vinken-Kobaa — ¢. Ko6ma ¢ 1985 mo 2022 rr. Hay4uHsle miccieoBaHUS MPOBEACHBI HA OCHOBE
METOJIOB  CTaTUCTHYECKOTO  aHalu3a C  HKCIOJb30BaHMEM  MHOTOJETHHX  3HA4YeHUU
CpPETHEMECSYHBIX M CPEAHETONOBBIX BEIMYMH PEUYHOTO CTOKA, CPEIHEMECSYHBIX BEITUYHMH
TeMIepaTyp BO3IyXa, CpPEIHEMECIYHBIX CyMM aTMOC(EpHBIX ocankoB. PaccMmorpeHa
MHOTOJICTHSSL JTHHAMHUKA CTOKO(GOPMHUPYIOIUX (PAKTOPOB M MapamMeTpPOB CTOKA ¢ y4eToMm (a3
pa3MuHON BOJHOCTH. BBISBIEHO, 4YTO HAa TEPPUTOPUM paccMaTpuBaeMbIX OacceifHOB
MIPOUCXOJISIT CYIIECTBEHHbIE H3MEHEHHSI BO BHYTPUTOJJOBOM PACTpEACICHIUN CTOKA, TAKUE KaK
YMCHBIIICHAE JOJH BECEHHETO CToKa, sl peku JKabail (myHKT ATOacap) BECECHHHI CTOK B
ampese cocTaBisul oT 63,5 % (B ManoBogHEIH rox) 10 79,2 % (B MHOTOBOJIHBIH T'0J) OT TOT0OBOTO
cToka, st peku Yiken Kooaa (myskT Ko6nxa) nosst BeceHHero cToka BapsupoBanach ot 38,4 %
(8 ManoBoHEI TOA) 10 71,6 % (B MHOTOBOAHBIN TOx), a st peku bykTeipma (myHKT JlecHas
[Ipucranp) BeceHHE-IETHUI CTOK 3a IEPHOJ C ampeis MO HIoNb cocTaBmi okoio 60...80 %
roloBoro croka. OTHOCHUTENBHO MEXEHHOTO CTOKa, To Ha pekax Kabait m Ynken KoOna
HaO0JII0IaeTCsl yBEIMUEHUE J0JIM MEXEHHOTO CTOKA, B YaCTHOCTH, B 3UMHHI Tiepros (Iekadpb—
Mmapt). Hampumep, nnsa XKabaif MeXeHHBIH CTOK B 3UMHHE MECAIBI COCTaBsieT MeHee 1 % B
MaJIOBOJIHBIE TOJa, HO €T0 TPEH/I MOJIOXKHUTEIbHBIH, YTO YKa3bIBaeT Ha TEHACHIINIO K YBEIHUECHUIO
3ol Jonu. Jns peku BykThlpMa MEXEHHBIM CTOK TakyKe yBEJIWYUBAETCS, XOTd B SIHBape U
Jiekadpe TPeHIbl OTPUIATEIIbHBIC.
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1. BBEJEHUE

BopHsle mpo6ieMBbl M BO3MOXKHBIE MTOCIEACTBHS INI00ATBHOTO M PETHOHAIBHOTO N3MEHEHHUS
KJIMMaTa CTajo OJJHUM W3 IJIABHBIX, B CIIEHAPHSX pa3BUTHs Oyaymiero. Kimmmarnueckne M3MEHSHHS
C OJIHOM CTOpPOHBI NPHUBEAYT K BOAHOMY JAe(DUIHUTY, C OPYrod CTOPOHBI — HEXKeJIaTelbHOMY
nepepaciipeielieHHI0 PEeYHOro CTOKa BHYTpH roxa. Ecmm mo0aBuUTh K 3TOMY KpaifHe
HEpaBHOMEPHOE pacHpeelieHne BOAHBIX pECYpPCOB BaXHOCTh OIEHKH BHYTPHIOJOBOTO
pacrpeeNneHus CToKa pek MpH COBPEMEHHBIX KIMMATHUECKUX YCIOBUSX CTAHOBUTCS OYEBHIHOM.

OxoHOMUYECKHH 3(h(HEKT OT peann3yeMbIX Ha MPAKTHKE BOJOXO3IHCTBEHHBIX MEPOIPUATHHA
HpsIMBIM 00pa3oM CBSI3aH HE TOJBKO CO 3HAHWEM T'0JI0OBOTO 00BeMa BOABI B BOZOTOKax, HO M MX
pacmpezieneHleM B TEUEHUE IOfla IO OTJCIbHBIM CE30HAM, MECSILIaM.

HccnenoBanne 3akOHOMEpPHOCTEH BHYTpUrojgoBoro pacmpenenenust croka (BPC) pex
SBIISICTCA OJHUM M3 BaXXHEHIINX BOMPOCOB, B CBS3U C TEM, YTO pacHpeAesieHHe CTOKa OT ToAa K
roJy MOCTOSHHO M3MEHSETCS BCIEACTBHE PA3NIMUUs B BEIMYMHAX PAcXoja BOJABI B OJMHAKOBBIE
(ha3br BOZHOTO pexuMa (IHUKH MOJIOBO/BS, TTABOAKOB, HU3KAasi MEXEHb) M M3-3a CABHIa BPEMEHH
HACTYIUICHHS] OJHO3HAYHBIX (pa3 pexknMa B pa3udHbIC TOIBI.
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Hypbavuna u dp.

T'udpomemeoporozus u axoroeus Nol (116), 2025
BHyTpurosnosoe pacnpeieeHHe pe4HOro CTOKa 3aBUCUT OT pasnuuHblX (akropos. K HuM

OTHOCATCSI KIMMAaTUUYECKUE YCIIOBHS (KOJIMYECTBO U PEXHUM OCAJKOB, TEMIIEpaTypa BO3lyXa B
TIEPHO/ TasTHUS CE30HHBIX CHETOB U JIEAHUKOB, CIIAPEHNE C TOBEPXHOCTH BOJOEMOB), penbed, THII
OHUTaHUs pekK, ruaporeonorus u T. 1. [1...3]. Kpaiite BaxxHO, 4TOOBI METOIBI 1 METOUKH pacyeTa
BHYTPHUT'OJIOBOTO pPACHpENeNieHHss CTOKa OBUIM TPOAHANIW3UPOBAHBI C TOYKH 3PEHUS WX
KOPPEKTHOT0 OTPayKE€HHsI CYLIECTBYIOIUX MPUPOIHBIX 3aKOHOMEPHOCTEH BHYTPUIOJJOBOTO CTOKA.

Cormnacuo Ceoxy, npasui 1 CTpOUTEIBHEIM HOpMaM, | TipaBuiiaM [4...5], pacuerst BPC pex
MPOU3BOJAT AJS KaJCHJApHOTrO, BOAOXO3AHCTBEHHOIO MM THAPOJIOrMYEecKoro roga. B ropHsix
paifoHax ocoOeHHO Oopmioe BIHMSHUE OKaszbiBaeT penbed. OH ompexmernser oOIIHMe yCIOBHA
YBIIQ)KHEHUS, JOCTYITHOCTh PEYHBIX OAcCEHHOB BIa)KHBIM BO3AYIIHBIM MaccaM, BEJUYUHY H
pacmpeneneHne aTMoc(epHBIX OcagkoB. JlaHHBIE O BHYTPHIOZOBOM paclpeleiIeHUH CTOKa
UCIIOJNIB3YIOTCS MPH pa3paboTKe MEpOIpUsITHI N0 O0pbOE ¢ HABOAHEHHUSMH, IIPH OPOILEHUH, MTPH
pa3paboTKe MPOEKTOB IIPOMBIIUICHHOTO M X035 CTBCHHOT'O BOZOCHA0KCHUS.

Cy1ecTByeT TpU OCHOBHBIX METOJIa pacueTa BHYTPUIOJJOBOTO PACIpeaesICHHs CTOKA: METO/
KOMIIOHOBKH; ~METOA  pEaJbHOTO TOJd; METOA CPEJHHMX paclIpelelieHHil CTOoKa 3a
BOJIOXO035IIICTBEHHBIH I'0Jl 33a1aHHOM IpaJalluy BOJHOCTH.

Meron AumpestnoBa B.I'. [6] maer Hammydwmme pe3yibTaThl ISl T€X PEK, HA KOTOPBIX
HaOJIoaeTcss 3aBUCMMOCTh BHYTPUTOJIOBOTO pacIlpeieeHUsi CTOKa OT BOJHOCTH Toja — 3TO
paBHUHHBIC PEKH, MMCIOIIME CHETOBOE MUTaHHE. MeTojq OCHOBaH Ha NPUHATHH PaBEHCTBA
00eCTIeYeHHOCTH CTOKa 3a TOA, JUMUTHUPYIOIUI Hepuo] M JIUMUTHPYIOUUH ce30H. Pacuer
3HAYeHNH CTOKAa 3a TOJ, JIUMHTHPYIOIIMH NEpHON W JIMMUTHPYIOIIMH CE30H OOBIYHO
OCYIIECTBJISIETCS MO CJIEIYIOIIMM TpajiallisiM BOJHOCTU: MHOTOBOAHAs (P=25 %), cpenuss (P=50
%), manosojuas (P=75 %) da3sr.

Haunbonee npocTeIM METOZIOM SBJISIETCS PacyeT paclpeesieH s CTOKa 0 peaJbHbIM TojlaM.
W3 psna HabmioneHWH BBIOMpaAeTCs MOJENb M3 TPEX JIET, XapaKTEpPHBIX MO CBOEH BOJHOCTH U
paclpeie/IeHHI0 CTOKa, ¢ SMIMPHYECKUMH OOECIIEYCHHOCTSMH T'OJOBOTO M CE30HHOTO CTOKA,
OMM3KUM K 33laHHBIM. MeTo pacdera BHyTPUTOZOBOTO PACHPENEICHHS 110 MOJEIH PEATLHOTO
rojia He UCKIII0YaeT CyOBEKTUBHOCTHU MPH BHIOOPE TaKOW MOJCIH, U 0OCCIEYCHHOCTH TOIOBOTO
CTOKa M CTOKa JIMMUTHPYIOIIUX IIEPHO/a U CE30Ha B IpeJieNiaX peaJbHOro To1a He BCeraa ObIBAalOT
OJITHO3HAYHBI.

B mMupoBoii mpakTHke ImpoOieMe OLEHKH BHYTPUTOMOBOTO CTOKa YZenseTcs Oombplioe
KoJIn4ecTBO BpeMeHH. Metoasl Manna Kennana paccMaTpuBaioTes B paboTax Mo U3yUeHHIO PeK
Hywubumxan, Tapum, Beit [7...9]. [lomumo 3toro B cratbe [7] akieHTHpyeT BHHUMaHHE Ha
MIPUMEHEHNH HHJEeKCca KOHIIeHTpanuu croka CDI, BOJTHOBON aHAIN3, HEMTapaMeTPUUECKOTO TECThI
Manna-YurHu. B cratbe [9] paccunthiBaeTes Tect IlerTuTa, Ui onpeneieHus 3HaYUTEIBHOTO
H3MEHEHUS XapaKTePHUCTHK pactpeieneHus. Beiisner Anann3 paccMarpuBaetcs B crathbsix [7, 10],
ungexc SPI Obw1 paccumtan B cratbe [8]. Craths [11] onmchiBaeT MaTteMaTHYECKyH MOJEIb,
KOTOpas UCIOJIb3yeT MUHUMAJIbHBIE HCXOIHBIE JaHHBIE JJIS OLIEHKU BHYTPUTOA0BOro croka. OHa
BKJIIOYAET y4eT BOJHOTO OajaHca, TeMIlepaTypbl BO34yXa, OCaJKOB M (PMIIbTPAIIMOHHBIX CBOMCTB
TMOYBBI.

B Kazaxcrane mpo6neme oneHkn BPC u xapakTepuCTHKaM BOIHOTO PEXHMa YIEINSIIOCH
0O0JBIIIOC BHUMAHHE B paMKax KPYIHBIX HCCICIOBaHUN 10 OacceiiHaM pek W 0OOOIICHHBIX B
XOpOoIIO W3BECTHHIX MoOHorpadusx kak Pecypcel moBepxHocTHRIX Box CCCP, xoropsie
OXBaTBIBAIM HAOJIOACHNUS 3a MEPUO/] C Hadasia IHAposIoTnYeckux Habmoaeruit 10 1970-x roaos.
W3BecTHBI Takke Hay4dHbIE PaOOTHI IO OT/AEIBHBIM PeYHBIM OacceiiHam KaszaxcraHa 3a paziaudHble
MepHO bl HAOTIOICHNH, OCBEIIAOIINE KaK ompeesienne 3akonomeprocTeit BPC, Tak u oTiensHbIe
XapaKTePUCTUKH MUHUMAIBHOTO, MO0 MakcHManbHOro ctoka. Tak B paborax Kysuna I1.C. [12]
paccmaTpuBaetcst pexxuM pek FOxkubIx paiionoB 3anagnoit Cubupu, CeBeproro u LleHTpansHOTO
Kazaxcrana, Ckouensic H.W. paccunran BPC mnst HemsyuenHeix pek ['opHoro Aunras [13],
bepkanues 3.T. uzydan rugponorudeckuil pexxuM pek LlentpansHoro, CeBepHOTo M 3amaaHoro
Kazaxcrana [14].

Cospemennsie uccienoanus BPC, Bxiouaromux 0Oojiee MO3JHHUE MTEPHOIBI HAOIIOICHUN
00006meHs! B 2-x MoHorpadusx: Bomguele pecypebl Kazaxcrana: oreHka, IpOTHO3, YIpaBJICHHE.
Pecypcsl peunoro croka Kaszaxcrama mon Hay4Hoit pemakiuein P.W. Tampnepuna [15] u K],
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Hocraii, C.K. Anmumkynos, A.A. CamapoBa Pecypcel peunoro croka Kazaxcrana — Kawmra 2

Bo3o6HoBIsieMble pecypchl moBepxHOCTHBIX Boj FOra u FOro-Bocroka Kaszaxcrana [16]. Takxke
COBPEMCHHBIC HCCIICIOBAHUS THUAPOJOTHYECKOTO pexnMa pek Kaszaxcrana mnpuBeneHsl B
OT/ICNTbHBIX HAYYHBIX CTAThX Ka3aXCTAaHCKHX TuapojioroB [17...19]. Tak, HanmpuMep, OLEHKO
BHYTPHUI'OJIOBOTO pacmpefiefieHnss pedHoro croka pek CesepHoro ckioHa JKersicy Amatay
sanumancs C.K. Anumkynos [20] 6acceiina p.Eptuc — A.A. Typcynosa [21] Gacceiina Iy, Tanac
— KM. Kyne6aes [22], XKaiisik-Kacmmitckoro 6Gacceitna — C.K. Jlapnerramues [23]. Awmanu3
BHYTpE-TOZOBOTO pacnpeneneHuss B OacceiiHe peku Ecunb omucanm B cBoedt padore JILK.
Maxmynosa [24].

Llenpro HacTOSIIEr0 HCCIEIOBaHMS SBISIETCS HM3yYSHHWE COBPEMEHHOIO BHYTPHIOZOBOTO
pacripenieleHusl CTOKa Ha THITWYHBIX OacceiftHax pek bykreipmsbl, Ecnne u XKaitpik. [ToHnmanue
BBISIBJICHHBIX TEHICHIMH NMOMOXeET pa3paboraTh Oojee >(pQEeKTUBHBIE CTpAaTErHMy YIpPaBICHUS
BOJHBIMHU PECypCaMH U aIaNTalluy K U3MEHIIOINUMCS KITMMATHICCKAM YCIOBHSM.

2. MATEPHUAJIbI U METO/1bl

Ob6vexm uccnedo8anus.

Uccrenyempie pexu (Bykreipma, Ecwmnp, JKaifbik) paccMaTpuBamuch Kak THIIMYHEIC
BOJOCOOPBl PEK, HaXONAIIMeCs B pa3IM4YHBIX MPUPOJHO-KIMMATHUECKUX YCIOBHAX U
OTIPEZICTIAIONINE IIEHHOCTh BOIHBIX PECYpCOB JUIA PA3IMYHOTO pPOJa OTpaciell 3KOHOMHKH:
CeIIbCKOE XO035CTBO, KOMMYHAJIbHO-OBITOBOW CEKTOp, THIPOIHEPTETHKA U JIP., AJISl CMATYCHHE
HETaTUBHBIX MOCJIEACTBUH B BpeMs IOJOBObS B BECCHHEE BPEMsI M PallMOHAIBHOTO yIPABICHUS
BOJIHBIMHU PECYpCaMH B 3aBHCUMOCTH OT pEXKHMa peK B TEUCHHUE ToJ1a.

Bacceitnbl pex Bykrsipma, Ecrime u XKaibik ObUTH BEIOpaHBI KaK PETHOHBI, XapaKTePU3YIOIIIE
paznuuHble reorpaduueckue 0coOCHHOCTH (DOPMHUPOBAHUS CTOKA, B 3HAYUTENBHOH CTENEHU
UCIIBITHIBAIONINX BO3JCHCTBHA M3MEHeHMs kiauMmara [25...26]. BomocGopHble obmactu B
3aMBIKaIOIUX CTBOpax: p. bykreipma — c. Jlecnas IIpucranb, p. XKabaii-r. AtOacap, p. Yiken-
Kob6na — c. Kobma moka3aHsl Ha pucyHKe 1.

BykTeipMa onHa M3 Haubojee KPYMHBIX peKk Ha AjTae, OTHOCSIUXcA K nputokam Eptuca,
HaxomuTcss Ha Tepputopun BocrouHo-Kazaxcranckoit o6mactu. Jlmmaa Bykteipmer 336
KHJIOMETpa, miomaas Bogocbopa 12 660 km? [27]. Bnagaer B ByKTHIpMHHCKOE BOAOXPAHMIIHIIE,
ocHoBHbIe puToku: benas bepens, CapeimcaxTsl, Xamup, bepe3oBka u ap. [Iuranue cmemanHoe:
50...55 % creroBoro, 25...35 % noxzaesoro, 15 % rpyHroBoro. CpenHui roJOBOI pacxo BOJBI
214 m%c [28].

JKabaii mpassiii nputok Ecuins. J[nuna pexn — 196 xm. [Tnomans BogocbopHoro 6acceitna —
8800 xm?. Peka mpoTtekaet o Tepputopru CaHIBIKTayCcKOTO H ATOacapckoro paifoHOB, nMeeT 14
nputokoB [29]. Bmecte ¢ pekamu Kosyton, Teprucakkan, AKKaHOYpibiK 1 UMaHOYPIIBIK BXOJUT
B Ecmibckuit peunoit OacceliH. 3aMep3aeT B Hadaie (B OTHENBHBIC TOIBI B CEpEIHMHE) HOSOPS,
BCKPBIBACTCS B CEpEAMHE aIpers.

Pexa Ko6ma o6pasyercs ciussanem pek Kapa Ko6xa u Caper Ko6na, Bnamaer B p. Enek cnea
y c. TlokpoBka. Ha mpuycTheBOM ydacTke Ha MPOTSDKEHHH 14 KM MpOTeKaeT BAOIb TPAHMIIBI
AxTio6uHCKOl 1 Opendyprekoii obnacreil. Jmuua pexu 225 kM, wiomaas Bogocbopa 14700 km?.
OcHogHubie puToku: p. Tepucakkan, p. Caykaus, p. Tamast, p. M. Ko6aa [30].

Mamepuanul.

3auacTyro rOIOBbIE MOKA3aTeIM CTOKA OCPEJHSIOT T€ M3MEHEHMs, KOTOpbIE MPOHCXOISAT
BHYTPH TOJla B PACHpPEACICHUN CTOKAa W HE OTPAXKAIOT pEaIbHOW KapTHHBI M3MEHEHHS BOIHOTO
pexuma pek. Crok pek Ecunb, Bykreipma u JXKaliblk XapakTepusyroTcst OONBIION MEXroJ0BOH 1
BHYTPHUI'OJIOBOIl M3MEHYMBOCTBIO, IMPHYEM OOBEMBI CTOKAa YAaCThIX MAaJOBOJHBIX W PEAKUX
MHOTOBOJIHBIX JIET MOTYT OTJIMYaThcss B 1Ba M Oosiee pa3. TeHOEHIIMM BHYTPHUIOIOBOTO
pacripesieieHUsl CTOKa OIIEHMBAJINCH CTAHAAPTHBIMH METOJAaMH CTaTHCTHYECKOTO aHaIIN3a.
Hcnonp3oBanuck NPOCTPaHCTBEHHO-BPEMEHHOW aHAIM3, METOJ pPEalbHOr0 TOAa, METOJ
KOMITOHOBKH.

ITpu pacuerax BHYTPHUIoJOBOTO PAcIpeJiesieHns] CTOKAa PeK B paboTe ObUIM MCIIOIB30BaHBI
otpunmanpubie ganusie PITI «Kasruapomer» [31].
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Pucynok 1. Booocooprvie ooracmu I'Tl p. Yixen Ko6oa — c. Koboa, p. Kabaii — 2. Ambacap u p.

byxkmuvipma — c. Jlecnas Ipucmans

[Tpu pacuerax BHYTPUrOJOBOTO PACIpeNesieHNs] CTOKAa PEeK B paboTe OBLIM HCIIOIb30BaHBI
opunmaneueie ganusie PITT «Kasruapomer» [31].

OO0paboTKa MaHHBIX MPOBOAMIACH I BpeMeHHOro mepuwoma ¢ 1985 mo 2022 rr.
I'mpponoruyeckue pacueThbl U CTATUCTUUECKUIA aHATU3 IPOBEIEHBI C UCIIOJIb30BaHNE CTaHIAPTHBIX
nakeToB MS Excel, Statistica.

CornacHo Coxy npaBmi U CTpOUTENBHBIM HOpMaM | nipaBuiiam [4...5], pacuerst BPC pek
MPOU3BOJAT JUIA KaJICHIApHOT0, BOJIOXO3STMCTBEHHOTO MIIH T'HIPOJIOTHYEcKOro roja. CymecTByeT
TPU OCHOBHBIX METOAA pacyeTa BHYTPUIOJOBOIO PAaCIpENEeHHs] CTOKAa: METOJ KOMIIOHOBKH;
METOJ| pEalbHOr0 TIoJla; METOJ CPEIHUX paCHpelesieHUd CTOKa 3a BOJOXO3SIMCTBEHHBINH IoJ
3a/1aHHOM rpalalluy BOJHOCTH.

Meton AmumpestnoBa B.I'. [6] maer Hammydime pe3ysibTaThl JUsI TEX PEK, HAa KOTOPBIX
HAOIIOAAeTCs 3aBHCHMOCTh BHYTPHUT'OJIOBOTO pacCIpeleIeHUs] CTOKa OT BOTHOCTH TOJa — 3TO
PaBHMHHBIE PEKH, MMEIOIIME CHEroBoe NuTaHWe. MeTox OCHOBaH Ha NPHUHATHH PaBEHCTBA
00EeCTIeYeHHOCTH CTOKa 3a TOJ, JUMHTHUPYIOIIWN MepHox W JTUMHTHUPYIOMHUN ce30H. Pacuer
3HaYeHUH CTOKa 3a TOA, JIUMHUTHPYIOIIMHA TEpHOA U JHMHUTHPYIOIIUH Ce30H OOBIYHO
OCYIIECTBIIIETCS 110 CISAYIONIMM IPaJIalusiM BOTHOCTH: MHOTOBOHAs (P=25 %), cpennss (P=50
%), manoBogHas (P=75 %) ¢a3sbr.

Haubonee mpocTeIM METOJIOM SIBISIETCS. PacyeT paclpeieICHUs] CTOKa MO PeallbHBIM TO/IaM.
N3 psna wHabmrofeHWA BHIOMPAETCS MOJENb M3 TPeX JIeT, XapaKTepPHBIX 1O CBOEW BOAHOCTH M
pacrpeielIeHHI0 CTOKa, ¢ AMITMPHYECKHMH 00ECHEYEHHOCTSIMH T'OJI0OBOTO M CE30HHOTO CTOKa,
ONMM3KKUM K 3aJaHHBIM. MeToJI pacueTa BHYTPUTOJOBOTO PACHPEICICHHS 110 MOJIEIH PEabHOTO
rojia He UCKJII0YaeT CyObEeKTHMBHOCTH IPU BBHIOOpE TaKOH MOJENH, U 00ECIIe4eHHOCTH T'0JJOBOTO
CTOKa M CTOKA JIMMUTHPYIONINX IIEPHOAA U Ce30HA B Ipeieax pealbHOro T0/1a He BCeTaa OBIBAIOT
OJIHO3HAYHBI.
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KoadduimenTs! auneiinoro tpersa (a u b) ucrnons3yores it KOIMYECTBEHHOTO OIHCAHMS

JVMHAMHMKA HM3MEHEHWH MECSYHBIX PAcXoJ0B BOJBI BO BPEMEHHM M BBIIBJICHHUS JOJITOCPOYHBIX
TeHAeHIUH. OHHU IIOMOTal0T OTBETHUTD Ha KIIIOYEBBIC BOIPOCHI: H3MEHSIOTCS JIU PACXOJIBI BOJBI CO
BpEMEHEM, KaKOB XapaKTep 3THX M3MEHEHHH (pOCT, CHW)KEHHE WM CTaOMJIBHOCTb) M C KaKoW
CKOPOCTBIO OHM TporcxomsaT. Kospdurment Hakiona (b) mokaspiBaeT, HACKOIBKO M3MEHACTCS
CPeIHHMI MECSYHBIH pacXoj BOJABI 332 €AMHHIy BpEMEHH (HalpuMmep, MECSI WIM TOA), UYTO
HO3BOJISIET NIPOTHO3MPOBATh OyIyIIHe 3HAYCHUS WIN OLCHUBATH BIMSAHHE BHEIIHUX (DAKTOPOB,
TaKMX KaK H3MCHEHHE KIMMara WIH aHTPOIOreHHoe BoszxaeiictBue. CBOOGOAHBIA wiieH ()
ompenernseT HaYaJlbHBIH YpPOBEHb PAcXollOB, YTO BaKHO Ui OOLIEH MHTEPIpETallld TPeHIa H
CPaBHHUTEJIHHOTO aHaJHM3a Pa3HBIX BPEMEHHBIX NEPUOOB MM TMAPOJIOTHYECKUX O00BEKTOB. J{ms
pacuéra K03((GUIMEHTOB JMHEHHOTO TPEHIAa MECSYHBIX PAaCXOJOB BOJIBI HCIIOIB3YETCS METOX
HaMMEHBIINX KBaIPaTOB, PACCYUTHIBAEMBI 110 YPAaBHEHHIO:

Q:=a+bxn+g, (1)

rne Q¢ — MecSYHBIA pacxo] BOABI, N — TIOPSIKOBBEI HOMEpP Mecsla, 8 — CBOOOMHBIA HIICH
(HauanmbHOE 3HaueHHe), D — KOIDUIMEHT HAKIOHA (XapaKTepH3YIOUINil CKOPOCTh W3MEHEHHS
pacxofoB), a &n — ciydaiHas ommOka. Kosdguiuentsr a u b ompemensiorcst depe3 cpeaHue
3HAYEHUS BDEMEHHOIO PAJia U BpPEMEHHU, a TAK)KE CYMMBI IIPOU3BEICHUN U KBA[PATOB OTKJIOHECHHU.

OCHOBHBIC ITOKa3aTeNU BKIIOYAIOT CTATHCTHYECKYIO 3HAYMMOCTh Kod(d¢uuueHra b,
ompenensieMyro uepe3 t-tect. 3Hak W BenmdyMHA D HHTEPIPETHPYIOTCS Kak IOKA3aTelH
HaIpaBJICHUS ¥ CKOPOCTH H3MEHEHHUS PacX0J0B BOJBI BO BpeMeHH [32].

Oyenxa menOeHyull U3MeHeHUs SHYMpUueo008020 pacnpedenenus cmoxa pek Ecunb,
Bykteipma u JKaiibik. {1st cTaTHCTHYECKOTO OOOCHOBAaHMS HAJIWYMSA WIM OTCYTCTBHS TpEHAA
ucnons3oBanack meroauka WM. Tlomska [33], mokasaBimas Hawiydminidi pe3yjibTaT IMpH
rJI00aIbHOM MCCIIEAOBaHNH BOJHBIX pecypcoB Poccuiickoit eneparm. s MpUHITHS THIIOTE3BI
0 Hanu4uu JuHeiiHoro TpeHaa no Meroauke M.M. Ilonska TpeOyeTcs BBINOIHEHHE CIEAYIOMINX

YCIIOBUM:
p o’ o
0 < la,| 229, )
_ 2
rac o — ;:[chepcml OTKJIOHCHHUSA H8.6JHO}I€HHI)IX BCJIMUHUH OT JIMHHUU TpeH):[a, rae KaTeFOPI/IH
onpez[em{eTcs[ KakK:
__2 2
0 =0 (1-R?), (3)
o
rie ¥ g, — CPEIHee KBAIPATHYECKOE OTKIOHEHHE PErPECCHOHHOTO KOd(duImenta ai, KOTOPOE

OTpeIeNsIeTCs CIACAYIONMM 00pasom:

o _ 12 o 4
"= s @
Ecmm ycioBusA (1) HEC BBbIIIOJIHAIKOTCA, TO JIAHEWHBII TPEHA ABJIICTCA HE3HAYMMbIM C

BEPOSATHOCTHIO 5 %.

3. PE3YJIbTATBI U UX OBCYKIEHUE

B mamHOM pasgene Tpom3BEACHBI pacueThl BHYTPHUTOJOBOTO paclpeleNeHUs CTOKa II0
METOy KOMIIOHOBKHU [6] u peanbHOro roga. B 06oux Meromax ObLIM BBHIOpPAaHBI TPU Ipajallvd
OIICHKH BOJHOCTH: MHOTOBOJAHEIN (25 %), cpemueBomnsbiit (50 %), 1 ManoBoHbIH (75 %).

BHyTpuromosoe pacmnpeneieHne cToka mo o00MM MeToaaM IoKazano (PUCYHOK 2) 4To IS
ruIposorndeckoro mocra p. XKabait — c. Arbacap Bo BceX TpeX Tpalalllsix OICHKHA BOJHOCTH
MaKcHMalbHas BOJHOCTh HaOmromaeTcs B anpene mecsie (63,5...79,2 %), 4to mpucyIie s pek
PaBHHHHOTO THUIMA. 3a HCCICAYEMBIH MIEPUO]I, IO METOIy PEATBHOTO T0JIa, CAMBIM MHOT'OBOJIHBIM
rogom cuntancs 1995 r., ¢ MaKiCManbLHBIM PAacXOA0M B 3ToM roxy — 145,7 M%/c.

28



Hypbavuna u dp. T'udpomemeoporozus u akorozus Ne1 (116), 2025
a 0 B

% 25% % 50 % 10(;% 75%
100 100 -

ol A wl R ; "
40 | \ 40 / \ 40 [ \
20 I \ 20 - / \ 20 / R

= = S = = X % =
== s s xxg X —==2>s537xx3%3 = >5527X%
Q, M¥e 25 % - 1995 1. Q, M¥c 50 % - 1988 r. Q, M¥%c 75 % - 2015 r.
10 - 80 © p 30 ¢ "

|
90 + |\ 40 + | \ | \

w @
S o
—t
—
=
N
o
"
t
—
[N
o

'

t
—

X 5z % TE=E=Z2>53FxXxXx3

>>3 > >

IX

a — MHOTOBOJIHBIH ToJl, 0 — CpeAHU TI0 BOJHOCTH TOJ, B — MAJIIOBOJIHEI IO
3CJICHAs JIMHUA — METOJ KOMIIOHOBKH (B % OT rog0BOIO CTOKa), KpacHas JIMHUA — METOJ pC€aJIbHOT'O
roaa.

Pucynok 2. Buympuzooosoe pacnpedenenue cmoka Ha p. Kabail — 2. Ambacap ons iem

paznuunou so0Hocmu 3a 1985...2022 ze.

a 5} B
% 25 % % 50 % % 5%
40 40 40
30 30 LN
20 Ve u 20 / ‘\ 20 / \
f w 10 f g 10 Ve |
g - - B
olmand BBy 0 e, g lma s — WEg
T==2>5357xXXx3 SE2>>352xXXx3 SE22535352XRR
Q, M¥c 25 % - 1992 r. Q, m¥%c 50 % - 2017 r. Q. M 75%-2011r.
1000 800 A 800
800 1 600 Jd \ 600 f\
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400 \ /
200 " - 200 .\I—l- g 200 V‘
0 - . Thg 0 E———.._] 0 ————— %.
—==>>szrxxxz TEEz>s53IxxRy T=EZ2>s53FxXXRg

a— MHOFOBO,Z[HBIﬁ rond, 6 - Cpe,HHI/Iﬁ 110 BOJHOCTHU I'0, B — MaﬂOBO,E[HBII;‘I roxa
3CJICHAA JIMHUA — METO] KOMITIOHOBKH (B % ot Toa0BOTO CTOKa), KpacHas JIMHUA — METO pE€AJIbHOTO
roaa

Pucynoxk 3. Buympuzodosoe pacnpedenenue cmoxa Ha p. Bykmuvipma — c. Jlecnas Ipucmans 0ns

Jiem pasauunol 6oonocmu 3a 1985...2022 ze.

Boanocts Ha I'TI p. Bykteipma — c. JlecHas IIpuctanp B MHOrOBOJHBIN roj Anuiaacsh 4...5
MmecsieB. Pexa BykThlpMa XapakTepu3yeTcsl pacTIHYTHIM BECEHHE-JETHHM IIOJIOBOJBEM H
MaBOJIKaMH B TEII0€ BpeMs roja. 3a 4...6 MecsieB NoIHOBOJHOro nepuojaa npoxoaut 60...80 %
rojioBoro croka (puc. 3). B MHoroBoAHBIN rox — 1992 r., 3HaUeHHE KA TOJIOBObS COCTABUIIO
880 m¥/c.

Boxsocts Ha peke Yiken Ko6na B MHOTOBOJHBIE M CpEIHIE 110 BOJHOCTH T'Ofa XapaKkTepHa
pexaM paBHHHHOTO THHa, TAe okono 80 % croka pacrpelerstoTcsi B TeUeHHH 2...3 MecsleB
MOJIOBOIbsI. HanbonbInii MECSIIHBIN CTOK B OCHOBHOM Ha0IoAaeTcs B anpene (puc. 4).
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a s} B
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a — MHOTOBOJIHBIH ToJl, 0 — CpeAHU TI0 BOJHOCTH TOJ, B — MAJIIOBOJIHEI IO

3CJICHAsA JIMHUA — METOJ KOMIIOHOBKH (B % ot Toa0BOTO CTOKa), KpacHas JIMHUA — METOJ pC€aJIbHOT'O

roaa.

Pucynok 4. Buympuzodosoe pacnpedenenue cmoka Ha p. Yiken Koboa — c¢. Koboa 0ns nem

paznuunou so0Hocmu 3a 1985...2022 ze.

OLIeHKa TeH,I[eH].[I/Iﬁ U3MCHCHHS BHYTPUI'OAOBOI'O pacnpeAcjICHUus CTOKa PCK ECI/IJ'IB,

bykteipma u XKaiipik. s I'TI p. XKabaii — r. Atbacap Obuio paccuuraHo BPC 1985...2022 u

PE3yJbTaThl pacupeACJICHUA BOAHOCTH MIPCACTABIICHBI B Ta6J'H/H_Ie 1.

gz)i;;s;o;osoe pacnpedenenue cmoka p. Kabaii — c. Ambacap 01a 1em pasnuunol 6o0Hocmu (8 % om 20008020 cmoka)
Oﬁecneqel‘i)ﬂoch (IB\f.c.l.lé) Jleto-ocens (VI...X) 3uma (XI...I1I) Cymma 3a
rona, % v | VvV VIV v | IX | X [ Xt [ Xu | 1t [ 1] ron
25 79,2 6,9 3,5 1,6 0,9 0,7 1,2 4,8 0,5 0,3 0,3 0,1 100
50 70,6 12,5 3,9 2,2 1,3 1,2 1,7 31 1,3 0,9 0,8 0,5 100
75 63,5 19,0 3,9 2,2 1,2 1,0 1,6 41 14 0,8 0,8 0,7 100
Hus T'I p. Bykteipma — c. JlecHas [Ipuctanp 6bu10 paccuntano BPC 1985...2022 u
Pe3yAbTaThl pactpe/eieHrs BOJHOCTH MPEACTAaBIEHBI B Ta0OHUIIE 2.
Taoauna 2
Buympueoodosoe pacnpedenenue cmoxa p. Bykmuvipma — c. Jlecnas Ipucmans 0ns iem pasnuunou 600Hocmu (8 % om 20008020
cmoxa)
OlecneyeHHOCTH roja, BE;:;T?.-$;IT)O Ocens (VIII...XI) 3uma (XII...III) CymmMa 3a
% IV [V [ VIVl [ vl [ X | X [ Xt [ xu [ 1 [ [ ron
25 38,7 21,9 55 9,3 7,3 53 4,2 2,8 11 1,1 0,9 19 100
50 38,5 24,4 55 7.9 6,8 48 40 29 1,2 12 10 18 100
75 442 235 4,1 8,9 57 38 32 24 0,9 09 08 18 100

Hus TTI p. Yaken Kob6ga — ¢. Ko6ga 6w10 paccunrano BPC 1985
pactpeieneHus] BOJHOCTH IPECTABICHBI B Ta0HIe 3.

...2022 u pe3ynmpTaThl

Cpenu paccMaTpHBaeMbIX peK ropHast peka ByKTbipma xapakTepu3yeTcsi BRICOKUM BECEHHEe-

JICTHUM IIOJIOBOABEM, a4 PABHUHHBIC PEKU BBICOKMM BECCHHHUM IOJIOBOJALBEM U HU3KOH 3UMHEH

MCXKCHBIO.
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Tabauna 3
Buympueodosoe pacnpedenenue cmoka p. Yaxern Kobda — c. Kob6oa ons nem pasnuunou sooHocmu (8 % om 20008020 cmoka)
OGecnieueHHOCTE (I]ifc“f,) Jleto-ocens (VI...XI) 3uma (XIL...III) Cymma 3a
o
roaa, % v | Vv VI Vvih vl [ IX | X [ Xt [ Xu | 1t [ 1] ron
25 71,6 54 2,8 1,7 1,3 1,1 15 2,3 1,2 1,0 0,9 9,1 100
50 62,9 10,2 2,4 1,6 1,4 1,2 1,5 1,8 4,0 35 3,3 6,4 100
75 38,4 21,6 4,1 2,4 1,8 1,7 2,1 2,9 6,7 55 5,0 1,7 100
B nmanHO# paboTe U1 OIICHKM TEHACHIMH M3MEHEHHH MECSYHBIX PacXoJOB BOJBI IO
HCCIIeIyeMBIM OacceiiHaM OBLT MpOBeNeH pacueT Ko3(duiueHToB uHeiHoTro Tperna (a, °C/10
mer) 3a mepuox ¢ 1985..2022 rr. Pesymprarel pacdera kK03()(UIIMEHTOB JTHMHEWHOTO TpeHAa
PEYHOTO CTOKA MPUBEICHBI B TAOIHUIIE 4.
Tabauna 4
Koahpuyuenm nuneiinozo mpenoa (a, m%/c/10 nem) mecsunvix pacxo0og 600wt no 111
Iepuon Mecsing Ton
Tocr 1 | 2 | 3] 4 [ 5 [ 6 [ 789 [10]11]12
p. Ynken Kobna — c. Kobna 1985...2022 0,14 019 093 -6,88 0,45 0,04 -0,05 -0,08 -0,09 -0,09 0,03 0,08 -0,46
p. XKabaii — c. Atbacap 1985...2022 0,13 0,08 -0,09 3368 -2,89 0,02 008 041 016 014 023 0,16 2,62
p. Bykteipma — c. Jlecnas
1985...2022 -1,92 -148 692 5709 1133 1878 531 465 -210 413 562 -0,82 9,09
IIpucrann
B memoM, mouTH Ha BCEX HCCIEAYyEMBIX PEKax [0Js CTOKA B 3UMHHE MECSIbI MMEeT
TEH/ICHIIMIO YBEJIMYCHUS, JIUIb Ha ByKThIpMe B sIHBape U JieKadpe HaOJII0Tal0TCsI OTPHUIIATEIbHBIC
Tpenasl. Ho, HECMOTps Ha 3TO, MOYKHO CKa3aTh, YTO CTOK 3UMHHX MECSIIIEB UMEET MOJIOKHUTEIbHYIO
teHaeHIMIO. CTOK BECCHHE-JICTHErO IMEpPHOAa, KOTAa B AITHX pailoHaxX HaONI0JacTCs CE30H
MOJIOBO/IbSI, XaPAKTEPU3yeTCsl B OCHOBHOM TaKKE MOJIOKUTEIBHBIMH TCHACHIMSAMH, HE CUUTAS
OTJICNIbHBIC MECSAIIBI C OTPUIATEIBHBIM TPEHIOM. Pe3ybTaThl pacueToB MPUBEACHBI B TA0OIHIIE 5.
Taoéauna 5
Ilposepra nHaruuus IuHeno20 MpeHod 8 psioax peuHo20 CmoKa
Ilepuon Jducnepcuu
Hoct 3HaunMocTH
_ 2 2 ai 2 o a;
o o Tpenaa
p. Viken KoGna — c. KoGna 1985...2022 0,39 0,41 0,01 0,15 -
p. XKabaii — c. AtGacap 1985...2022 0,12 0,14 0,01 0,15 -
p. Byxteipma — c. Jlecnas Ipucrans 1985...2022 172,27 176,85 -0,19 0,15 +

VYcnoBust (hOpMUpPOBAHUS PEYHOTO CTOKA B PACCMATPUBAEMBIX OacceiHax OTJIMYAIOTCS
3HAYUTENBHBIM pa3HOOOpa3MeM KIMMaTHYeCKnX W oporpadMueckux ycloBuil, penbeda
MECTHOCTH, YTO OTPAKAETCsI HA HEPaBHOMEPHOCTH paclpe/ieeHus] Kak aTMOC(EPHBIX 0CaIKOB,
TaK M TEMIEPATypHl BO3AyXa U KaK CIEACTBUE PEYHOTO CTOKA.

AHanu3 MoKa3bpIBaeT, YTO 32 COBPEMEHHBIHN MEPHO/I, HA TEPPUTOPUU OACCEHHOB HAOIIIOIAETCS
CTaTHCTHMYECKH 3HAUYMMOE TIOBBIICHWE TeMIepaTypsl Bo3ayxa. Teppuropus Kasaxcrana,
HaxoJdmiadacsa B CPEAHUX IMUPOTAX EBpa3HﬁCKOI‘O KOHTHHEHTa M YyJaJICHHass OT OKCAaHOB Ha
3HAYUTEIBEHOE PacCTOsSHKE, NporpeBaeTcsi 0ojee 3HAYUTEFHBIMHA TEMIIAMH, YeM 3eMHOH map B
cpenueM. 3a mepuox ¢ 1976 r. CKOPOCTh MOBBIIICHHS CPEIHETOZO0BOM TeMIepaTyphl BO3IyXa
cocraBuia Jyis 3emHoro mapa 0,18 °C/10 ner, s tepputopun KazaxcraHa cKopocTh 0Ka3anach
3HaunTeapHO Bhimie — 0,32 °C/10 ner [34], nambosee 3aMeTHOE MOTEIIEHHME OTMEYAETCS B
3amagHoM peruone Ha 0,47...0,54 °C/10 ner.

IToBeIlIEHNE TEMIIEPATYPBI BO3IyXa MPUBOJUT K YMCHBIICHUIO HAKOIJICHUA CHETa B 3UMHUN
neprosi, 0cOOCHHO B PaBHUHHBIX PETHOHAX, IJI€ TEeMIIEpaTypbl MOTYT Yalle MPEBHIIIATh TOUYKY
3aMep3aHud. DTO HANpsSAMYIO BIMSIET Ha O0OBEM TaJOro CTOKAa, KOTOPBIH (hOPMHPYET OCHOBHOU

00bEM BECEHHEr0 CTOKa B PCKax € MPEUMYIIECTBEHHO CHCETOBBIM IUTAHUCM. Takum 06pa30M,
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CHIDKEHHE JTOJM BECEHHETO CTOKA B TOJOBOM OaslaHCe PeK, OTMEUEHHOE B MCCIICIOBAHUHN, MOXHO
CBSI3aTh C YMCHBIIICHUEM CHEXXHOTO IMOKPOBA. Teruibie 3MMBI MOTYT CIIOCOOCTBOBATh YBEIUYUCHHUIO
JIOJIH JOKAEBOTO W TPYHTOBOTO TIHTaHUS B MEKEHHBIN NepHo]] (3SUMHUE MECSIIBI). ITO 0OBSICHICT
MOJIOXKHUTCIBHYIO TCHICHIIMIO MEKEHHOTO CTOKa, OTMEUYCHHYH B paboTe, OCOOCHHO s
PaBHUHHBIX peEK.

B cpennem no teppuropun Kazaxcrana rooBoe KOJIMYECTBO OCAAKOB YOBIBAJIO B IEPUOJI C
1960 r. o 1970 r., B mocnenuuii 46-1eTHUI EPUO AONTOIIEPHOAHBIC TEHACHITIH OTCYTCTBOBAIIH,
HAOJIFO1aJI0Ch JIUIIh YePEIOBAHHE KOPOTKUX MEPHOJIOB C MOJOXKHUTEIBHBIMUA M OTPULIATCIEHBIMH
AQHOMAITMSIMK ~ KoJimdecTBa ocamkoB [35]. TeHmeHIMS K YEepeNOBAHHIO TIEPHOIOB  C
MOJIOKHUTEIBHBIMHA M OTPHULATCIBHBIMU aHOMAIIUSMHU OCAIKOB 0€3 JOJTOCPOYHOrO TPEHIAa TAKKEe
BT Ha BHYTPHUTOAOBOE pacmperesicHne croka. CHIKEHHE BECEHHETO CTOKAa MOXKET OBITh
YCHJICHO 3a CYET YMCHBIICHUS 3UMHHX OCAJKOB B BHJIC CHEra, TOTJa KaK OCAJKH B JICTHUH U
OCEHHHI TTepHO/HI (JYalie B BHIE JTOKI) YBEIMIABAIOT OO CTOKA B 3TH ce30HBI. Kak mokasana
MPOBEPKA HAIMYHUS JIMHESHHOTO TPEHIA B PAAaX PEYHOTO CTOKA, TPEH/I 3HAYHMM JIHIIb JUIS [TOCTA P.
Bykteipma — c. Jlecnas Ilpuctane. PaccmarpuBaemsbiii MeTon 3(QQeKTHBEH MpPH HOPMAIBHO
pacnpeeneHHoN BIOOpKe («0Oenoro mymay). OHaKO psjIbl CTOKA 3TOMY YCIOBHIO, KaK MPABUIIO,
HE OTBEYAIOT, I[IOSTOMY OICHHBAHWE JMHEHHOTO TpPEHAA, a, CIEJOBaTeNbHO, W BEIBOJ
CTallUOHAPHOCTHU MCXOIHOTO psAda, ABJIACTCA ONpaBIaHHLBIM B TON MEpPEC, HACKOJBKO HCXOAHas
WHPOPMALUS OTIIMIACTCS OT HOPMAIBHOTO PAaCIPEICIICHHS.

Hust T p. XKabaii — r. Atbacap pe3yabTaThl paclpeaeieH s BOJHOCTH NPEICTaBICHbl Ha
PHUCYHKeE 5.
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Pucynok 5. Cpasnenue nepuooos enympue0006020 pacnpedenenue cmoka 8 npoyenmax om

20006020 cmoka p. XKabaii — c. Ambacap

[poanammuposas nanHsie BPC MOXHO chenmaTh BBEIBOZ, YTO HAaMOOJNBINHN CTOK Ha pPEKe
JKabaii mpoxomuT 3a BpeMs BECEHHEro MOJIOBOAbS OT 63,5 10 79,2 % OT romoBOro CTOKa,
HauMEHbIINN pacxoa MeHee 1 % NpOoXOoauT B 3UMHIOIO MEXEHb.

Hnsa T'Il p. Bykteipma — c. Jlecnas Ilpucranp pe3yiibTaThl paclpeiesieHus BOJAHOCTU
MpeJICTaBJICHEI HA PUCYHKE O.
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Pucynok 6. Cpasnenue nepuodog nympuzo008020 pacnpeoeienue CmoKka 8 RPpoYeHmax om

20006020 cmoka p. byxmuvipma — c. Jlecnas Ipucmano
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Jns ropHOM pekn ByKThIpMa IEpHOI TOJIOBOAbS MPOCTUPAETCS € AIIPEN 0 aBIyCT MECSALBI,

a HauOONBIINI CTOK MPUXOJIUTCS Ha Mall Mecsan — ot 25 1o 30 %. Taxke BKJa] CTOKa B amnpelie
3HaUMTENeH 1 npeactasiser ot 20 no 21,2 %.
Hus T'IT p. Yiken Kobaa — c. Kobna pesynbraTsl pacnpeiesieHus: BOJXHOCTH MTPECTaBIICHEI
Ha pUCYHKE 7.
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ITo pacyeTHBIM JaHHBIM BHYTPHUTOJOBOIO PACTIPEISIICHNUS, HANOOIBINUT CTOK Ha peke YIIKeH
KoGna npoxoauT 3a BpeMsi BeCeHHEro moiyioBobs 38,4 % croka juisi manoBogHoro roxaa (75 %
obecredeHHOCTH) U 71,6 % cToKa 11 MHOTOBOAHOTO Toa (25 % 00eCIeYeHHOCTH).

4. BAKJIIOYEHHUE

Ha Bcex wuccienyeMbIx pekax BHYTPUTOJOBOE paclpelielieHHe CTOKa BechbMa
HEpaBHOMEPHOE, MAKCHMANBHBIA CTOK BOJBI HA PEKax MPOXOAUT 32 BECCHHUH MEpHOJ, B MOMCHT
TasHHS CHEra W TONaJaHHs B PEKy Taloro croka. ['opHas peka BykTeipmMa umeer Oosee
pacIIacTaHHEIN IEpHO/] TOJIOBOAbS, HEXKeIll paBHUHHBIE pekn JKabait u Yiken Koona. Pexum pex
OTpa)kaeT BIMSHUE BCEro KOMIUIEKCAa (DU3UKO-TeorpaUyeckux W KIMMAaTHYECKHX (aKTOpOB,
CBOWMCTBEHHBIX TaHHBIM MPUPOIHBIM 30HaM. Cpeii HUAX TIIaBHAS POJIb IPHHAIICKHUT OCaIKaM U FX
pachpeesiCHUIO B TOTY, PSXKUMY TEMIICpaTyphbl BO3yXa, HCIIAPEHUIO U HH(IIbTPAIIHH.

[IpoBeneHHOE WCCIIEOBAaHNE BHYTPUTOIOBOTO pAaCHpeieiicHus CTOKa pek BykTeipma,
Xabait u Ynken KoOja 1no3Bosiuiio BBISIBUTH CYIIECTBEHHbIE U3MEHEHHUS B JMHAMUKE CE30HHOIO
pacripenielieHusl CTOKa, 00yCIIOBJICHHBIC BIUSHUEM TIIOOANBHBIX KIMMATHYCCKHX W3MEHCHUH WU
JIOKAJIBHBIX THAPOJIOTHYeCKUX (PakTopoB. JloJist BECEHHETO CTOKA, TPAJAUIIMOHHO JOMUHUPYIOLIETO
UL peK C TpeoONIalaHueM CHETOBOTO IHTAHHS, yYMEHbINWIack. Tak, s peku JKabait moms
BECEHHETO CTOKa CHM3Wach 10 63,5 % B MaJlOBOJAHBIC TObI, YTO 3HAYUTEIHHO HHXKE, UeM
MOKa3aTeld MHOTOBOJIHBIX TmepuoaoB (mo 79,2 %). Hdusa pexu YinkeH KobOma BeceHHHH CTOK
BapbsupoBaics ot 38,4 % (B manoBoaHbId rox) a0 71,6 % (B MHOTOBOJHBINA TOJ), JEMOHCTPUPYS
CXOJKHE TCHCHIIMH CHHYKCHHSI B MAJIOBOHBIC TOJIbI. Y MEHBIIICHHE JJOJU BECEHHETO CTOKA CBA3aHO
C COKpallleHHEeM CHEXHOTO TMOKPOBA B YCIOBHUSIX MOTEIUICHHMS KIWMaTa W yBEJIWYEHHEM JOJU
JIOXKIEBOTO ¥ TPYHTOBOTO THTAaHHWSA PEK B Jpyrue Ce30HBL. Ha BcexX HCClieIyeMbIX pekax
HAOJIFOIaeTCsl MOJIOKUTEIbHAS TEHACHIMS K YBEIMYCHHUIO JOJIM MEXCHHOTO CTOKA, OCOOCHHO B
3uMHHE Mecanbl. Tak, Ha peke JKabail CTOK B 3UMHWMIA Iepro ocraics Hibke 1 % B MaloBOJHBIC
TOJIbI, HO €T0 JIOJIST PACTET, UTO MOATBEPKAACTCS MOJOKUTEIBHBIM TpeHA0M. Jliist pexu BykTeipma,
HECMOTPs Ha OOIIMI POCT MEKEHHOTO CTOKa, B IckaOpe U sTHBape HAOJIFOIAI0OTCS OTPHIATEIBLHBIC
TpeHabl. OgHaKo oOIMiA BKIIaJ 3MMHETO CTOKA B TOJIOBOY OallaHC PacTeT, 4TO MOXKET ObITh CBS3aHO
C U3MCHCHHSMH TEMIIEPATypHOTO PEXKHMMA, CHIKCHHEM TIyOMHBI TpOMEp3aHHs TPYHTOB U
nepepacnpeieieHneM BOTHBIX PECYPCOB.

[Tony4yeHnHble faHHBIE UMEIOT BaXKHOE 3HAUYEHUE JUISl BOAOXO3SICTBEHHOIO JIAHUPOBAHUS,
O0COOEHHO B YCJIOBHAX YCHIIWBAIOMIETOCS BOAHOTO Neduinta. CHUKEHHE IO BECEHHETO CTOKa
TpeOyeT KOPPEKTHPOBKH CHCTEM YIIPABICHUS BOJHBIMH PECypCaMH, BKIIOYAs ONTHMH3AIHIO
BOZIOCHAOXKEHUS, PEryJIHMpPOBAHUE PEYHBIX OACCEHHOB W pa3BUTHE TEXHOJIOTHH aJanTalud K
W3MEHEHUIO KIIMMaTa.
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TYHUIH CO3JIEP ABCTPAKT

HKBIIIBIK aFbIHIBI OOITy KiumatTeiH sxahaHIBIK ©3repyi jkoHe SKOHOMHUKAIBIK KBI3METTEPAiH KapPKBbIHIBLIBIFBI
Cy pexuMi ) ©3CHIICPIIH Cy PeXKUMIH KalTa peTTey i KaXeT eTe/li. ©3¢H aFbIHBIHBIH JKbIJI CAUBIHFBI
KIMMATTBIH &3rCpy1 Tapajly 3aHABUIBIKTAPBIH 3€pPTT€y Cy pPeCYpCTapblH  YTHIMIBI JKOHE KEIIeHI
MayCBIMIIBIK arblH maiiranany IeIH MaHBI3IbI MaceseepiHiy Oipi OObIT TaObIIaabl. ¥ CHIHBUTFAH FRIITBIMHI
AFbIHHBIH ©3T€pYy TCHACHIUACHI

MakaJna

3eprreyne bykreipma e3eHi — JlecHas [Ipucransb a., XKabait e3eHi-Arbacap K., YJIKeH-
Kobna e3eni — Kobna a. cy anmantapblHbIH ©3€H aFblHBIHBIH IKBULABIK Tapallysbl
KOTDKBUIIBIK OHIpIIK ypaictepi 1985 sxbpuraan 2022 xbutra AediH Taaaaubl. FeuibiMu
3epTTeyliep ©3eHJCpiH OpTallla aiJbIK XKOHE OpTallla JKbUIIBIK arbIHBIHBI, OpTalla
aliIbBIK  aya TeMIeparypachl, >KayblH-LIAUIBIHHBIH OpTalla aijblK MeJIIepiHiH
KOIDKBUIIBIK MOHJIEPIH MaiijajiaHa OThIPBII, CTATHCTHKAJIBIK TaJay SicTepl Heri3inae
KYprisingi. Op Typii arblHObl KaIBINTACTHIPYIIBI (DaKTOpiapabl €cKepe OTBIPHII,
arblHIOBl KYpaylibl (a3anapIblH JKOHE arblH TapaMeTpiepiHiH ¥3aK Mep3iMIi
JMHAMHKAChl KapacThIpbuianbl. Kapamnbim oTeipraH OacceliHnep ayMarblHAA KOKTEMTi
aFbIH YJIECIHIH a3alobl CHSKTHI aFbIHHBIH KBUI iIIiHAET1 OeMiHyiHIIe eneyli e3repicTep
OpBIH alFaHbl aHbIKTaIbl, JKabail e3eHi ymin (AtOacap MyHKTI) coyip albIHAa
KOKTEMT1 aFbIH KBUIIBIK aFbIHHAH 63,5 % - maH (cysl a3 xkbutbl) 79,2 % - Fa neiiid (kem
cy xbUTbl), YakeH Ko6na e3zeni yuria (ynken Ko6ma mynkri Ko6ma) kexTemri aFbIHHBIH
JKalbIH/AA: yneci 38,4 %-man (cysr a3 xbUibl) 71,6 % - Fa meiiiH (Kem cy JKbUIBI) ©3Tepii, aj

JKiGepinni: 06.11.2024 Bykreipma e3eni yuiiH (OpMmaH aitnarbl IyHKTI) cOyip MEH UIUIE apajibIFbIHAA

Kaiira xapangsr: 11.02.2025
Ka6bsurmanasr: 13.03.2025

Kapwusinan,

KOKTEMTi-)Ka3Fbl aFbIH JKbUIABIK aFbIHHBIH mamaMmeH 60...80 % -. Kkypamsl. Apaisik,
e 01.04.2025 arbIHFa KeyeTin Goncak, XKabaii »xome ynken KoOpa esenuepinze, aran alTKaHna,
KBICKBI Ke3eHJe (KeNTOKCaH—HAaypbhI3) apaiblK aFblH YJIECIHIH VJIFalobl OalKamajpl.
Mpicansl, JKabaii yiriH KeIc aiylapblHAa apajblK aFblH Ccy a3 buigapaa 1 % - jax as,
Oipak OHBIH Yp/ici OH, OYJI OCHI YJIECTiH 6Cy TeHJICHIMSICHIH KopceTei. ByKTeipMa e3eHi
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Hypbauuna u dp. T'udpomemeoporozus u axoroeus Nol (116), 2025
YIIiH KaHTap MEH >KeNTOKCAaH alapblHAa TPEHATEp Tepic Oojica aa, apaybK aFblH
KoOeiem.
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KEY WORDS ABSTRACT

intra-annual runoff distribution Global climate change and intensive economic activity lead to redistribution of the rivers
water regime water regime. The study of patterns of intra-annual distribution of river runoff is one of
climate change the most important issues of rational and integrated use of water resources. The

seasonal runoff

presented research analyses long-term regional trends in the intra-annual distribution of
runoff change trend

river runoff in the catchments of the Bukhtyrma - Lesnaya Pristan, Zhabay - Atbasar,
and the Ulken Kobda - Kobda from 1985 to 2022. Scientific research was carried out on
the basis of statistical analysis methods using multiyear values of average monthly and
average annual values of river runoff, average monthly values of air temperatures,
average monthly sums of atmospheric precipitation. The multiyear dynamics of flow-
forming factors and runoff parameters taking into account phases of different water
availability is considered. It is revealed that on the territory of the basins under
consideration there are significant changes in the intra-annual distribution of runoff,
such as a decrease in the share of spring runoff, the spring runoff for the river Zhabay -
Atbasar was from 63,5 % (in a low-water year) to 79,2 % (in a high-water year) in
April of the annual flow, the proportion of spring flow for the Ulken Kobda - Kobda
varied from 38,4 % (in a low-water year) to 71,6 % (in a high-water year), and the

About article: spring-summer flow for the period from April to July for the Buktyrma - Lesnaya Pristan
Received: 06.11.2024 was about 60...80 % of the annual flow. In terms of low-water flow, the Zhabay and
Revised: 11.02.2025 Ulken Kobda rivers show an increase in the share of low-water flow, particularly during
Accepted: 13.03.2025 the winter period (December-March). For example, for the Zhabay, the low-water flow
Published: 01.04.2025 in winter months is less than 1 % in dry years, but its trend is positive, indicating a

tendency to increase this share. The low-water flow is also increasing, for the Bukhtyrma
river, although the trends are negative in January and December.

IpumeuyaHue W3AATeNsi: 3asABICHUS, MHEHUS M JAHHBIE BO BCeX MyONMKANMAX MPHHAUISKAT TOJIBKO aBTOPY (aBTopam), a He KypHaIy
"T'uapOMETEOpOIIOT S U SKOJIOTHA" H/WIIK pelakTopy (peaakropam).
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