Kapamonnoes XK. K., Kanamnukosa O.1O.

(IIANM3, r.buikek)

[TIPOTHO3 ITIPUTOKA BOJIbI B TOKTOT'YJILCKOE BOJOXPAHUJIUILIE
HA BETETALIMOHHBIN TIEPMO]

PaccmarpuBaemast Tepputopuss B (PHU3UKO-TeOrpaduyecKOM OTHOIICHUU
npuHauexuT K CpegHeasmaTrcko ropHoil ctpane, BryrpenHe-TsHb-IllaHnckoi
IPOBUHIMHU. JTO OOUIMPHBINA TOPHO-KOTJIOBUHHBIN PETHOH 3aMKHYTOT'0 XapaKTepa.
Cpennsist abcomotHas Bbicota coctaBisieT 3100 m. Okono 92% ee Teppuropuu
JexutT B Oacceline pexku HappiH. OOmumu Al TEPPUTOPUN SBIISIETCS IIUPOTHOE
WM OJIM3KOE K HEMY ITPOCTUPAHUE TOPHBIX XPeOTOB ¢ MEKTOPHBIMU KOTJIOBUHAMH
Y TOJIMHAMM.

Knumar pe3ko KOHTMHEHTaIbHBINA, 3acylnuiMBhId. B Teduenuwe roma Oosee
MPOJOJKUATENEH XOJOAHbIN nepuof. llepeuncnenHpie o0mKMe YepThl BIMSIOT Ha
xapaktep (opMHpOBaHHMS U reorpapuueckoro pacrpeneieHus CTOoKa peK
Hapbiackoro 0acceifHa, KOTOPBINA SBISIETCS PECypcoOOpa3yIolUM PETHOHOM Kak
JUIS. TIOBEPXHOCTHBIX, TaK M JJIA TOJ3eMHBIX Boj. B Oacceitne pexku Happin
HAXOJATCSA MHOTOYHMCIICHHBIE BOJIOMOTPEOUTENH, TJIABHBIM U3 KOTOPBIX SIBIISIETCS
Toxkrorynbckas ['DC, mmsg KOTOpoOW NMPOTHO3 MPUTOKA BOABI B BOJOXPAHWIIWILE
SBJIIETCSI OCHOBHBIM YCIIOBUEM I pa3padOTKu pexuma paldoThl Kackanaa
BOJOXPaHWJIAILLL.

Pexa HapbiH mnpunamiexxur Kk OacceliHy ApallbCKOro Mops, SBISISICh
KpynHeimum nputokoM peku Coipaapbsa. Bogocbopnas miomans 0acceliHa pexu
Hapsin cocrtaBisier okonmo 58 000 KMZ, BBICOTHBIE OTMETKH BOJOCOOPHOTO
Oacceiina m3meHnstores B npeaenax 0,7 — 5,0 km.

B Ttabmume 1 nmpuBeneHbl OCHOBHBIE  (U3HMKO-Teorpaduueckue o
TUAPOJIOTHYECKUE XapaKTepucTuku peku HapbiH B cTBope YuTepek (BXOASILEro

OCHOBHOTO CTBOPA) U TpeX OOKOBBIX MPUTOKOB TOKTOTYJIBCKOTO BOJOXPAHUIIHIIA.



Tabmuma 1
OcHoBHBIC PU3HUKO-TeOTpadUIECKUE U THAPOJIOTHICCKUE XapaKTEPUCTUKH PEKU

HapBIH 1 OOKOBBIX IIPUTOKOB B TOKTOI‘YJII)CKOG BOJOXPAHUIINIIIC

Hnuna Cpenne- [Tepuon
Peka- ctBOp ITnomans Hopma | Tun nura-
pEeKH OT B3BEIICH. HaOII0IeHU
BOZI0COOpa CTOKa | HMS peKH
HCTOKA JI0 ) BBICOTA 3a CTOKOM, 3
KM M’/c
yCThs (KM) Bos0cOOpa, M T'OJIbI
CHETr0BO-
Hapbin- Yurepex 578 52 000 2 890 1963-2011 | 324 5
e THUKOBBIN
Y3yHakmaT- yCTbe CHEIr0BO-
73 1790 2 360 1930-2010 | 28,7
p.Ycra Caii 1€ THUKOBBII
UblukaH —yCcThE CHET0BO-
61 903 2 890 1938-2009 | 17,5
p.bana Usrukan UTeTHUKOBBIN
TopkeHT- CHEIr0BO-
45 654 2420 1966-1997 | 10,3
KUILL TOpKEHT 1€ THUKOBBIN

JUis mporHo3a Ha BEreTalMOHHBIM NEpuoj (arpesib-CeHTAOph) MPUTOKa
BOJbl B TOKTOTYJIBCKOE BOJOXPAHUIMIIE HCIOJIB30BAIACH METEOPOJOTHYECKAS
uHdopmaIus ¢ 7-u METEOCTaHIIMH U METEONOoCTOB 3a nepuoi ¢ 1967 mo 2011rr.,
HaXOJSIIMXCS Ha Pa3IMYHbIX BBICOTAX M HKCIO3UIUSAX CKIOHOB B OacceifHax
OCHOBHBIX MPUTOKOB peku HapbiH. CBeieHUsI 0 HUX NPUBEACHBI B TAOIHIIE 2.

Tabmnuma 2

Caenenusi 0 MeTeoCTaHIUAX (MeTeornocTax) OacceitHa peku Hapbin

No i/ | Ha3Banue meTeocTaHIUU bacceiin pexu BricoTa,M.H.y.M.
1. Tsanb Llanp BepXxo0Bbs p.bosbimoit Hapein 3614
2. | Hapen Bepx0Bbsl p.Hapbin 2039
3. | ArGamusl p-ATt bambl 2025
4. baetoBo p.Tepex 1960
5. Urarap p.Ublukan 2011
6. | Cyycambip p.Cyycambip 2061
7. | Yaek p.Jlxymran 1642




Ha puc.1 npencrasieH rogoBoM X0 OCaJKOB IO 3TUM METEOCTAHILUSAM U

MCTCOIIOCTaM.
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Puc.1. I'ogoBo# X0 0CagKOB IT0 MHOTOJIETHUM JTaHHBIM.

Kak Bumno u3 puc 1, rpagukud roloBOro Xoja OCaJKOB BO MHOTOM
aHAJIOTUYHBI APYT Apyry. MakCUMyM BbINQJCHUS OCAAKOB MPUXOAUTCS HA Mai-
WIOHb, Ha BBICOKOrOpHOM MeTeocTaHiuu TsHp [llaHp — Ha WIOHB-aBIYCT.
MuHEMYMBI BBITIAJICHUSI OCAJIKOB OTMEYAIOTCS B TEUEHUE XOJIOJHOrO NEproja - ¢
ceHTs0ps 1o (eBpainb, Ha MeTeocTaHuuu TsHb llanbe — ¢ okTA0ps MO PeBpaiib.

Crnenyer TakXe OTMETUTH TO, YTO B CHIIy Oporpaduu 1 OpueHTUPOBAHHOCTH
K BJIaroHeCyIuM MOTOKaM Ha MeTeocTaniuu Mrarap, ocajgkoB Beimaaaet Ooblie,
YEM Ha OCTAJIbHBIX METEOCTAHLIMSIX.

BaytpurogoBoe pacmpeneneHue CToKa B IIEPBYHO OYepelb 3aBUCUT OT
W3MEHEHHUS B TEUEHUE TO/1a OCAJKOB M TEMIIEPATYPBI BO3yXad, a CIECA0BATEIbHO, U
ucrapeHus. BHyTpurogoBoe pacmpeneiieHHe cToka peku HapeiH — B cTBOpe
VYutepek, mnpuToKka BOABI B TOKTOTYJIBCKOE BOJOXPAHWUIIUINE U OOKOBOU
IIPUTOYHOCTH B TOKTOIyJIbCKOE BOAOXpAaHWIMIIE — peK YUblukaH, Y3yHaKmaTr U
Topkent mnpuBeneHo Ha puc.2 u 3. Ilputok Boasl B TOKTOrynbckoe
BOJOXPAaHWINILE PACCUUTBHIBAICA KAK CyMMa OCHOBHOI'O BXOJSILEr0 CTBOpPA B

BOAOXpAaHUIUIIC — CTBOP YqTepeK n TPEX OOKOBBIX ITPUTOKOB B BOJOXPAHUINIIIC:



V3ynakmat, Usrukan u TopkenT. Hauunas ¢ 1993r., korga ceneBbiM MaBOJKOM

OBLT pa3pyIeH ruaporocT TopkeHT, mpu pacueTe ucnoib3oBayics 0,6*YprakaH.

1200

1000

O HapbiH - ¥4 Tepek

800

, M.KYB/C

H [prToK B TOKTOryAbCKOE
BAXP.

600

400

Cp.MECHHHbIFI pacxod eodbl

200 -

1 2 3 4 5 6 7 8 9 10 11 12

MeC ALl bIL

Puc.2. BayrpurogoBoe pacnpenenenue ctoka peku HapblH — cTBop Yurepek u

IIPUTOKA BOJbI B TOKTOFYJIBCKOG BOJOXPAHHUIIUIIIC.
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Puc.3. BuyTpuromoBoe pacnpeeneHne cToka pek — 00OKOBBIX TPUTOKOB B
TOKTOryIbCKO€ BOAOXPAHUIIUILIE.
Kak BumHo m3 puc.2 mu 3 Bce peku — OOKOBOW MPUTOYHOCTH HMEIOT
MaKCMMyM CBOMX pacxo/IOB B MEPUOJ C Mas MO HIOHb, Ha peke HapbsiH—CTBOp
VYutepek — no aBryct. HauOosnbilive 3HaueHUs pacxofoB BOJAbl OTMEYAIOTCS Ha

BCEX pEKax B MIOHE. MakcumanpHble pacxoasl 1t peku Hapoein - ctBOp Yurepek

4



nocturaiotr 2 400 m'/c (B 1966r.), Ha pexe Ustukan — 141 m/c (B 2002r.), Ha peke
V3ynakmatr — 203 M'/c (B 1934r.), na pexe Topkent — 177 m’/c (B 1968r.).
MexeHHBIN Teproj| sl BCEX PeK MOKHO ONPENEIUTh ¢ OKTAOps (10 OOKOBBIM
NpUTOKaM B TOKTOTYJIbCKOE BIXP.), C HOSIOPS (MO CTBOPY YUTEPEK) MO MapT.

Takxe HE0OX0JIMMO OTMETUTh, UTO B TE€YEHUE BCETO Irojla CpeAHEMECTUHbIC
pacxoapl Ha peke HapblH — cTBOop VYuTepek B3HAUYUTENBHO MPEBBIIIAIOT
aHAJIOTUYHBIC PACXOJbl HA OCTAJIBHBIX PEKaX, YTO OOBSICHAETCS TEM, YTO IUIOIIA]Ib
Bog0cOopa pexku Hapwid ropazao Golibliie, 4eM y IPYyrux U3y4aeMbIX pek.

OCHOBHBIM HMCTOYHHMKOM MHUTAHUSI AHAIM3UPYEMBIX PEK SIBIISIIOTCS TaJble
BOJbI M B TIEPBYIO OYEpelb Tajlble BOJBl CE30HHBIX CHEroB. B mnuTanuu
3HAYUTEILHON YacCTH PEK C BBHICOKOTOPHBIMU BOJOCOOpaMHU CYIIECTBEHHYIO POJIb
UTpalOT Tajible BOABI "BEUHBIX" CHEroB W JICIHUKOB. J[0KIeBbie BOABI B OOIIEM
MUTAaHUU PEYHOrO CTOKA MMEIOT JIOCTATOYHO HEOOJbINOe 3HadeHue. B nuranuu
TaK Ha3bIBaEMOro "0a3MCHOTrO CTOKA" M MEKEHHOTO CTOKAa 3HAYMTEIBHOE y4acThe
MPUHUMAIOT T0/13€MHbIC BOAbL. COOTHOIICHUE OT/IETbHBIX UCTOYHUKOB MUTAHUS B
OOIIIEeM CTOKE PEK U3MEHSETCS B IIMPOKUX TMpelesiax B 3aBUCUMOCTH OT
0COOCHHOCTEW (hOPMUPOBAHUS CTOKA, KOTOPHIC OMPEALISIOTCS TJIaBHBIM 00pa3oM
BEPTUKAJILHON MOSICHOCTHIO U THIICOMETPUUYECKUMHU XaPAKTEPUCTHKAMU OacCEeHHOB
peK ¥ B MEHbBIIEH CTeNmeHW uX reorpaduyueckuM mojoxxkeHnueMm. Ha
paccMaTpUBaeMbIX peKax MaKCUMAaJbHBIA CTOK OTMEUaeTcsl B WIOHE (IJi1 peK
CHETrOBO-JICIHUKOBOTO muTanusi). [IoaToMy B BeIOOpE MeTO/Ia IPOTHO3a B MEPBYIO
ouepelb PyKOBOJCTBYIOTCSI UMEHHO 3TUM (haKTOpaMH.

OCHOBHBIM UCTOYHUKOM HAKOIUICHMS BJIard SIBJISIFOTCSI OCAJIKU B BHJIE CHETa
WJIU JIOK[Isl. 3amachkl BOJbl, HAKOTUICHHBIE B BUJE CHEra, KaK MPaBWIO, CBSI3AHBI C
MPOJIOIKUTETLHOCTEIO CHETOHAKOIUUIEHUSI, TO €CTh C MPOJOJDKUTEIBHOCTHIO
XOJIOJTHOTO Teproa.

B MPaKTHKE TUAPOJIOTUYECKOTO MIPOTHO3UPOBAHUS IUPOKOE
pacrpocTpaHeHue TONyYuian (U3UKO-CTaTUCTHYECKUEe MeToasl /5/. OOmei
TEOPETUUECKOW OCHOBOHM [IJIsi pa3padOTKU TOJITOCPOYHBIX MPOTHO30B CTOKA PEK

ABJIIETCSl YpaBHEHUE BOJIHOTrO OanaHca peuHoro Oacceiina /8/. Ho, k MomeHTY



BBIITyCKa MPOTHO3a, MHOTUE YIEHbl YPaBHEHUS U3MEPUTH WJIU TMOJYYUTh MyTEM
pacueta HEBO3MOXHO. [loaTomy mnpu pa3paboTke NPAKTUUYECKUX METOIOB
MPOTHO3a CE30HHOI0 CTOKAa YypaBHEHHE BOJHOrO OajaHca 3aMEHSIOT JPYruM
npUOIMKEHHBIM YPaBHEHHUEM, B KOTOPOE BXOJAT TOJIBKO OCHOBHBIE (haKTOPHI /4 /.

B ornaunune ot mHorux aBTOpoB /2,10/ cuuTarommx, 4TO TOJBKO TBEPJIbIC
ocalku (OPMUPYIOT BECEHHE-JETHUH CTOK, [MpHUK yCTaHOBWJIA, YTO HE
00s13aTEIPHO YCTAHABIMBATE JIJIsI KAKI0TO OacceiiHa W KaKI0ro roja CBOU CPOKH
Hayaja ¥ OKOHYAaHHUS CYMMHPOBAHUS OCAJKOB, BBINAJAIOININX B TBEPJIOM BHUJIE.
OHa cuWTaer, 4YTO B KA4YECTBE MPEIUKTOpA JJii COCTABJICHHUS IPOTHO3a Ha
BEreTaIMIo JOCTATOYHO OpaTh KaJeHAapHbIi nepuoj ¢ 1 okTsops mo 31 mapra.

Kpome Bkiaga B CTOK OCaJKOB B JKHUIKOM DSKBUBaJIeHTE (B MM), B
MHO>KECTBEHHOU perpeccuu ObLI1 yYT€H MEXEHHBIN (0a3UCHBII), UYTO 3HAUUTEIIHHO
VIYYIIUIO TECHOTY KOPPEIALMOHHON 3aBUCMMOCTH C TIPUTOKOM BOJbI B
ToKTOryJIbCKOE BOJIOXPAHUIIUIIE HA BET€TALIMOHHBIN Mepro (arpesib-CeHTIOPS).

bein  mpousBeneH — aHanu3  (QU3MKO-CTATUCTUYECKUMHU  METOJaMU
MPOTHO3UPOBAHUSA BOAHOCTH PEK, MPH 3TOM MPEAIOIArajoch, YTO HAa CTOK PEK B
BETCTAIIMOHHBIM TEPHOJ BIMUSIOT HE TOJBKO OCAJKH, BBIMABIIME 3a XOJOJHBIN
MEpUOJI, HO H MEXKEHHBIM CTOK. JJI1 3TOro COCTaBIAIMCH JIMHEWHBIE
KOPPEJSIUMOHHBIE 3aBUCUMOCTH M PACCUUTHIBAIIMCH YPAaBHEHHS CBSI3M CpEIHEH
CYMMBI OCaJIKOB 3a XOJIOJHBIN MEepUOoa B MOIYJIbHBIX K03 duimentax (puc.4) mo
7-1 METEOCTaHIUsIM, HaXOoAsAIIMMCsl B O6acceline peku HapbiH ¢ mMpUTOKOM BOJBI B
ToTorynbCkoe BIXp. 3a BETETAIMOHHBIN MEepUOJ. BbUl MpUMEHEH Takke METO]
MHO>KECTBEHHON perpeccud, B KOTOPOM B KayeCTBE BTOPOTrO MPEIUKTOpa
MCIIOJIb30BAJICSI MEKEHHBI CTOK MPUTOKA BOABI B TOKTOTYIECKOE BAXP.(pHUC J).

B pesynbTaTe paGoThl OBLIN MOTYUYEHBI CIEAYIONINE YPAaBHEHUS JJIsSI pacueTa
MPUTOKA BOJIbI B TOKTOTYJIbCKOE BOJOXPAHUIIUILE HA BET€TAIIMOHHBIN NEPHO/I;

1. Q cp.Ber.= 385,7*Xkv(Tsup Illans + Hapein + HUrarap + Cyycambip +
baetoBo+AT bameit+Yaek)/7 + 212,4 R? = 0,66.
2. Q cp.Ber.= 1,44*Q wmexens + 362*Xku(Tsaup [lane + Hapeia + HUrarap +

Cyycambip + baetoBo+AT bamsi+Yaek)/7 — 26,1 R?=0,75.



['ne Q cp.Ber. — cpeAHUI BEreTallMOHHBIA PACXO0/1 BOJIBI, M3/C;

YKL — CyMMa 0CaJIKOB B MOAYJIbHBIX KOd(hPUIIeHTaX;

. . 3
Q MeXeHb — CpeTHUN PAcX0]l BOJBI 32 MEXKEHHBIN MeproI, M/c

R’ - ko3¢ umueHT perpeccun.
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Puc.4. I'paduk cBsizu npuToKa BOJbl B TOKTOTYJIBLCKOTO BIXP. 32 BEreTAlIMOHHBIN

TIepHOJ CO CpeHel cyMMol ocaakoB Oacceitna p.HapbiH.
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1/7 Mo kosdr.ocakoB ¢ oKTa0psa o Mapt (TsSHB
[MTaxe+Hapera+Urarap+Cyyeameip+BaeToBo+ATGarmbi+Yaek) H cpeHI
PACXOI BOABI 38 MeKeHHBII ITepPIHOT

Puc.5. I'paduk cBsizu mpuToka Bojbl B TOKTOTYJIBCKOTO BAXP. 332 BETETAIMOHHBIN

Mepuoj CO cpeHe cymMMol ocankoB OacceitHa p.HapblH u cpelHHM pacxoaoM

BO/JIbI 32 MEKEHHBIN MTEPUO/I.
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