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Pa3mbiBBI OeperoB cpenHux u 6oblnx pek O0b- pThIlIcKOro 6acceiiHa MpeacTaBIsIOT peajbHYIO U I10-
TeHLIMAJIbHYIO YyTPO3y 15l UX ocBoeHUs1. CpeHre CKOPOCTH pa3MbIBa OeperoB Ha pekax bacceiiHa u3MeHsI -
1oTcst ot 1.2 no 2.4 Mm/ron, MakcumajbHble — 2.1—12.7 M/roxa. I1pu cBOGOAHBIX 1 OTHOCUTEJIBHO OTHOPO/I -
HBIX yclOBUsIX (OpMUPOBaHUS pycell (ILIMPOKUE MONMBI, CJIOKEHHbIE MeCUaHbIMU OTJIOXEHUSIMU) pac-
cMaTpuBaeMasi TEppUTOPHsI B pa3HBIX €€ YacTsIX MMEeT OTIMYMsS 10 PeXXUMY CTOKa BOAbl M HaHOCOB. C
yYBEJIMYEHMEM BOJOHOCHOCTH, KOCBEHHBIM ITOKa3aTeieM KOTOPOW SIBJISIETCS BO3pacTaHUE TOpsiiKa pek,
MOBBIIIAETCSI MTHTEHCUBHOCTh TOPU3OHTAJBHBIX PYCIOBBIX Aedopmannii. ['eonoro-reomopdonornyeckue
ycioBust hopMupoBaHus pycia (IupuHa THUIIA TOJUHBI U BIMSTHUE KOPEHHBIX O€peroB) HapaBHE C U/l -
POKJIIMMAaTUYeCKUMU (aKTopamMy OKa3bIBalOT BIWSHUE Ha TeMIIbl cMelleHus pycena. [lo ycmoBusim
pa3MbIBa 6eperoB B O0b- MpThIIICKOM GacceiiHe BhIIEISIETCS CeMb PaifOHOB, KaXKIbI M3 KOTOPBIX XapaK-
TepU3yeTcs Pas3IMYHbIMU MHTEHCUBHOCTBIO PYCJIOBBIX NehOopMalii U TUIPOJIOTO-MOPGhOIOTMYeCKUMU
3aBUCHMOCTSIMU, CBSI3bIBAIOIIMMM MOKa3aTe CKOPOCTH U TIPOTSKEHHOCTH (PPOHTOB pa3MbiBa Geperon
¢ mapameTpamMu ¢hopM pycesl 1 BOTHOCTH TNOTOKa. ITpoTsSKeHHOCTh pa3MbIBaeMbIX O€peroB U CKOPOCTHU
WX OTCTYMAHUS 3aBUCSAT OT (hOPMBI pycjia, Omnpenessonieii TuapaBIndeckKue XapakKTepuCcTUKU TI0TOKa.
CkopocTu pa3MbiBa OeperoB pacTyT ¢ yBEJIUMYEHUEM CTeNeHU DPa3BUTOCTU M3IYYWMH, CHUXKAsCh MpPU
I/L >1.5—1.6 (I — nnuHa, L — 1mar U3JIy4yuH pycja U pycesl pyKaBoB), BOMHOCTU PEKHM U CHMXKAIOTCS B €€
pyKaBax U3-3a paccpenotodeHus croka. DpoHT pa3MbiBa, MPU MIPOYMX PABHBIX YCIOBUSIX, INTMHHEE y 6oJiee
noJiorux u3ny4nH. KopeHHble 6epera oTcTynaloT B OCHOBHOM M3-3a Pa3BUTHSI OIOJI3HEH 1 OChINE, ITpo-
BOIIMPYEMbIX BO3IEHCTBUEM Ha HUX TTOTOKA.

Karoueswie crosa: pyciioBble IPOLIECCHI, pa3MbIBbI O€PETOB, U3IYYUHBI, Pa3BETBJICHUS, CKOPOCTb pa3MbIBa,
GpOHT pa3MbIBa
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BBEAEHWE

M3yuyeHne pa3MbIBOB Oeperos, IIMPOKO pacHpo-
CTpaHEeHHBbIX Ha pekax O0b-UpThIlIcKoro H6acceiiHa
U CO3JAI0IIMX PEIbHYIO Yrpo3y [Jis HacCEIeHHBIX
IMYHKTOB U WHXXEHEPHBIX COOPYXKEHUI1, UMeeT BaxK-
HOe HayuyHoe M npukiaagHoe 3HaueHue (Knighton,
1998; Schumm, 1977). CBoOOOHEIE YCIOBUS pa3BU-
THUSI PYCJIOBBIX Aedopmaiinii, HaTuYMe OTHOPOIHBIX
JIETKOPa3MbIBa€MbIX, TPEUMYIIIECTBEHHO IecYaHO-
JIETKOCYINIMHUCTBIX OTJIOXEHUI B IIpenesiax JIECHOM’
30HBbI 3anagHo-CuOUpCcKo paBHUHBI OOyCTaBIMBa-
0T aKTUBHOE OTCTynaHue OeperoB BCJEACTBUE UX
pa3MmbiBa. HecMoTpst Ha 9TO, BHUMaHME K 9TUM Orac-
HBIM TIPOSIBJIEHUSIM PYCJIOBBIX MpoieccoB Ha O0u,
HpThliiie, B 0COOEHHOCTU Ha UX TIPUTOKAX, HENOCTa-
TouHO. Pexm Cpennero ITpnoons 6pIi yacTthio Be-
JIMKOT'O BOITHOTIO ITyTU, KOTOPBIN Besa u3 I. ToOoibcKa
B Kwurait yepe3 Bocrounyio Cubupsn (KpyToBckmii,
JIsrotun, 2001). ITostomy, HaunHas ¢ XVII B. nepu-

OONYECKY MOSIBJISUIMCHh OMUCAHMsI, CheMKHN U KapThl
pyces, B KOTOPBIX, B TOM YHCJIe, OTMEYaJIUCh pa3Mbl-
BaeMmbie O0epera Ha Ketu, Uynbime u Tomu (JIsrotu-
Ha, 1989). B XIX B. ipu ctpoutensctBe O0b- EHn-
ceiicKoro KaHajla TpPOBOAWINCH TOMOJTHUTEIbHBIE
M3BICKaHUS TIPaBBIX IIPUTOKOB cpenHeit Oou (Keru,
Teima u Baxa) (Kpyrosckuii, JIerotun, 2001). B
koHIe XIX — Havane XX B. MOAPOOHbIE ONUCAHUS U
KapThl peK cocTaBisinch it To6osa u Typer (A1HBI-
meB, 1885). MccinenoBaHust Ha pekax ToMckoiit obJ1a-
CTH, IOJTyYeHHbIC HA OCHOBE JAHHBIX CTAlIMOHAPHBIX
HaOMIOAeHUM B cepeanHe XX B., a TTO3IHEe — aHaJIN-
3a adpO- U KOCMHYECKNX CHUMKOB C IPUMEHECHUEM
coBpeMeHHBIX [ MC-TexHOJIOTMIT B HacTOsIIIee Bpe-
Ms1, TIOCBSIILIEHBI B OCHOBHOM TEMIIaM M MPOTSIKEH-
HOCTU pa3MBIBa€MbIX OeperoB, HO 0e3 CBSI3M UX C
Mopdosiorueii pyciia, ero napameTpaMu, XapakKTepu-
CTUKaMHM CTPYKTYphl NIOTOKAa M BOOHOIO peXKMa
(3emuosB, bypakos, 1966; Cypkos u ap., 2018). HUc-
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KJTFOUE€HME COCTAaBUJIM OTIEIbHBIE paObOTHI 110 YyJsbI-
My, Ketu (BepimmnuH u ap., 2018) u Baxy (KopkuH,
Hcoinos, 2018), B KOTOPBIX Ha OTAEJbHBIX y4acTKax
9THUX PeK OLIEHUBAJIMCH PA3MBIBBI O€pPEroB Ha M3Jy-
YyyHaxX ¢ pa3HbIMU IapaMeTpaMu (JUIMHOM, I1arom,
CTEIIEHBIO Pa3BUTOCTH) U C YYETOM BOIOHOCHOCTU
peK. AHaJOTMYHBIE HCCICIOBAHUS BBIIOJIHSIINCH
st pex neHtpa ETP co cpenHeromoBsIMM pacxona-
MU Boabl oT <50 mo >1000 m3/c (Kamanosa, 1988),
Manbix pek [TpubanTtuku, st KOTOPhIX (PUKCUPOBaA-
JINCH OTJINYUS B IIepe(POPMUPOBAHUSIX OEPEroB B 3a-
BHUCHUMOCTHU OT UX T'€OJIOTMYECKOrO CTPOCHMS U OCO-
OeHHoCTell BomHOro pexuma (Doepxapac, 1986).
Pa3MBIBEI OeperoB Ha ABYX KPYITHEMIIINX peKax 0ac-
ceiiHa — O06u 1 UpThIlle — pacCMOTPEHBI B OTICITh-
HbIx mmyonukauus (Kypakosa, Yamnos, 2020, 2019).
OHM MOCBSIIIEHBE HOBOMY IIOIXOMY M3Y4eHUST 3aKO-
HOMEPHOCTEM pa3MbIBa OEpEroB, OCHOBAaHHOMY Ha
TUIPOJIOTO-MOP(OJIOrMYeCKOM aHaIU3e, TIO3BOJISTIO-
IIIEM BBISIBUTH UX 3aBUCUMOCTH OT HapaMeTPOB U3y~
YMH pycJia, U3IYYUH PyKaBOB Pa3IBOCHHOTIO pycia U
PYCJIOBBIX Pa3BETBJICHUI (3TU MUCCIEIOBAHUSI BbI-
MOJHSUIMCH B CPeTHEM M HIDKHeM TeueHnn O01) Kak
OoTpaxkeHHWe TUAPABINYECKON CTPYKTYPHI IIOTOKA TP
pa3IMYHOI BOTHOCTU PEK U UX PYKaBOB.

3amaya JaHHOW CTaTbM — JaTh aHAJIU3 Paclpo-
CTpaHEHMs Pa3MBIBOB OEPEroB Ha KPYHHBIX IIPUTO-
Kax O6m u MpThIla, BEIITBUTH CBSI3W MEXIY MX KOJIH -
YEeCTBEHHBIMU XapaKTepUCTUKAMHU U TapaMeTpaMmu
W3JIYYUH, BIUSTHIE HAa HUX TUAPOJIOTMIeCKUX (pakTo-
POB U IPYTUX NMPUPOAHBIX YCIOBUIA pa3BUTHUS PYCIIO-
BBIX AeopMalnii.

OBBLEKTbI, MATEPHAJIbI
N METOAbI UCCIIEJOBAHHUA

Hdna wccnemoBaHUsI pa3MBIBOB GeperoB B OOb-
HUpTteiickoMm OacceitHe ObIIM BBIOpaHBI CpemHUE U
0OJIbIlINEe PEKU, CPEIHETOJOBBIE PACXOABI BOJABI KO-
TopbIX npesbimaioT 100 M?/c, uTo 06yCIaBIUBaET 10-
CTATOYHYIO IIMPUHY PeK IS X IeIUOPUPOBAHMS,
olM(POBKM M BEIYMCIICHUS XapaKTEPHUCTUK Pa3MbIBa
OGeperoB IpU MMEIIIEMCs pa3pellieHU TOCTYITHBIX
KocMmr4uecKnx CHUMKOB (0T 10 mo 30 M) 1 BpeMeHHOM
orpe3ke oT 13—18 no 30—46 net. PasmbiBbl Geperon
OBbLIM MOJIydYeHBI Ha OCHOBE COMOCTaBJISHUST Pa3HO-
BpeMEHHBIX KOCMUYECKUX CHUMKOB cepuit “Senti-
nel-2”, “Landsat 4, 5TM”, “Landsat 7”, “Landsat 1,
2 MSS” 3a nBa BpeMeHHBIX UHTepBaia: 1973—1989 u
2001—2006 rr.—2016—2021 rr. s HUX TIpUMEHSIICS
HOBBII MOAXOI, MO3BOJISIIOLINI B YCKOPEHHOM aBTO-
MaTudyeckoM pexume B nporpamme I'MC ArcGIS
Desktop nonyuuts nanssie o cpennux (C,,, M/ron) u
cpenHeMaKCUMATbHBIX (Copyares M/TOM) CKOPOCTSX
OTCTYMaHUs U MPOTSLKEHHOCTH pa3MbIBaeMbIX Oepe-
0B (Lg,, KM) (3aBazickuii v ap., 2019). Kocmuyeckue
CHUMKWM TaKxXe OBLIN MCITOJIb30BaHBI IS TIOJTYyIeHUS
MOpPGhOJTOTMIECKUX ITapaMeTPOB U3TYIYUH — CTETICHN
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paszButoctu (//L), pammycoB KpUBU3HBI (7, KM) 1 I11a-
roB (L,.;, KM), UCIIOJIb3yEMbIX MPU T'UIPOJIOT0O-MOpP-
donormueckom aHanu3ze (Yamos u ap., 2004). Pazpe-
IIeHe KOCMUYECKMX CHUMKOB, BpE€MEHHbBIE MHTEP-
BaJIbl U TOYHOCTh METOJIUKM OITPEAECIISIIOT IIOPOTrOBOE
3HaYCHUE OMpeesieMbIX CKOPOCTeli pa3MbiBa bepe-
roB — OT 1 M/rom Is1 GOJIBIIMHCTBA PEK 32 UCKITIOUE-
HueM pp. ThiMa M BacioraHa, 1jist KOTOPBIX BBUIY
CpaBHEHUSI HEOOJIBIIIOTO BpeMeHHOTo nHTepBaa (13
u 18 1et) oHo cocrasiser 1.5 M/roxn.

Cpenu nputokoB O0M ObUTHM BBIOpAHBI CIIEAYIO-
mue peku: Tomb (ot c. Sp mo yctbs, 120—0 km), Yy-
J6IM (OT ¢. 3bpIpsgsHcKoe 10 ycThs, 400—0 kM), Ketb
(oT yctbst p. OpyioBKU A0 yCThsl, 556—0 kM), ThiMm (OT
ycrbsa p. Kocewr go ycres, 311—-0 kM), Bax (oT ycrbs
p. Acecwerad no yctbs, 771—0 kM), Tpomberan (ot
ycThsl p. HatnoHrasaryn no ycrbs, 389—0 kM), AraH
(ot ycTbs p. Jlarpaberad o ycrbs, 373—0 kM), JIsa-
MUH (OT ycThbd p. JIamuH 3-ii 1o yctbs, 277—0 kM),
Kazbim (oT yctbs p. Kypbex go ycrbs, 444—0 kM),
IMonyit (ot ucroka no yctbsi, 397—0 km), [lapabdenn
(ot 1. YaHoBKa 50 ycThs, 246—0 kM), Bacroran (ot
c. Katputera no ycrest, 470—0 kM), boabioit FOran
(ot yctbs p. JIlunukbsaxa no ycTbs, 294—0 km) u Ce-
BepHasa CocwBa (ot 0ort Urpum mo ycrbs, 153—0 km).
Cpenu pexk Hpthiickoro OacceitHa paccMmaTpuBa-
much JlembssHKa (OT ycThbsl p. bomnbiioit KyHbsak mo
ycrbsa, 311-0 xm), Tobon (ot ycresa p. Mcetrs mo
ycThbs, 434—0 kM), Typa (oT ycTbs p. Tarua 1o ycThs,
659—0 kM), TaBma (OT mcToKa 10 ycThs, 730—0 kM),
Konpma (ot yctbs p. Bop-4 mo ycres, 735—0 km). Bee
OHM Ha paccMaTpUBAEMbIX ydacTKax IMPOTEKaloT B
npeaesaax JeCHOU 30HbI B CXOJHBIX T€0JIOTO-Te€OMOp-
dosornueckrx ycaoBusx. 9To — paBHUHHbBIE PEKU C
HEOOJIBIINMU YKIIOHAMU, OTHOCUTEIBHO OTHOPOIHBIM
JINTOJIOTUYECKVM COCTaBOM aJITIOBUATIBLHBIX OTJIOXE-
HUI (MIECKU, CYMECU U JIETKUE CYIIIMHKM), CIararoimx
ITOMMy 1 HaAIIOMMEHHBIE Teppachl (3aragHas ..., 1963).
Bce pexu B 0CHOBHOM CBOOOIHO MEaHAPUPYIOT, YacTO
BCTpeYaloTCs CIIpSIMJIEHHbIE U3TyYlHbI, 00pa30BaB-
HIMecs MPU BCTPEYHOM pa3MbIBe O€pPEroB Ha UX KPbI-
JIbSIX, pexe — npopBaHHble. Ha MHOTMX pekax (Tomb,
Yymemm, Kets, TeiMm, Bax, Tpomberan, Kaseim, Ilo-
ayi, Bacroran, Bonbioit FOran, CesepHast CocbBa,
Typa u KoHna) BcTpeuatoTcsl OTMHOYHbBIE Y TIOMMEH-
HO-pYCJIOBBIE pa3BeTBIIeHN, a Ha Ketn, Baxe, Kaseive
u Konge — pasznBoeHHbIe pycia. Bece paccmarpuBae-
MbI€ PEKU HAXONSITCSl B 30HE M3OBITOYHOTO YBJIaKHE-
HUSI: KOJIMYECTBO CPEHETOIOBBIX OCAIKOB BapbUPYyeET-
cs ot 400 mo 600 MM, CHIKAsICh K CeBEPY U K 1ory (3a-
MagHasi ..., 1963). [1o BomHOMY peXXrMY OHU OTHOCSITCST
K 3amagHocuompckomy Twiry [mo B.JI.  3aiikoBy
(1946)] — pacTaHyTO€ BECEHHEE ITOJOBOILE, ITOBBI-
IIEHHBIN JIETHE-OCEHHUI CTOK U TIyOoKasi 3UMHSIS
MeXeHb (Tabi. 1).

Bo BpeMs BeceHHero moja0BoOIibs, KOTAa IMPOXOAsT
pyciodopMupylone pacxoubl Boabl @y, Hauboiee
MHTEHCUBHBI U3MEHEHUSI OeperoBoii JMHUU OJiaro-
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Iaps pa3MBIBY 0eperos. JIsT Bceit paccMaTpuBaeMoit
TEPPUTOPUN OHU TIPOXOASAT B OCHOBHOM ITPU 3aTOII-
JICHHOI moliMe, 3a nckinodyeHueM Tomu u YynbiMa,
Ha KOTOPBIX Qy MPOXOIUT B IPAHUIAX MOWMEHHBIX
oposok (Yanos, 1979). OtiuunTeabHOit 0COOEHHO-
CTBIO UCCIIEyeMOM TEPPUTOPUU SIBJISIETCS ee 3200710~
yeHHOCTh. OHa OKa3bIBAaeT BIMSIHUE HA BOTHBIN pe-
KM peK, YMEHbIIIaeT 00beM MOCTYMNAIOIIUX B PEKU
HAHOCOB, M, KaK CJIEACTBUE, — CHMXKEHUE TEeMIIOB
pasmebiBa 6eperos (Escees, 3emios, 1990). BaxHyio
pOJIb B PYCJIOBBIX ITepedOpMUPOBAHUSIX U pa3MbIBax
OeperoB UTrpaloT JiedOBbIE sIBJAeHUs. Tak, Ha p. Tomu
BO BpeMsl JIefoXoaa MOT'YT 3HAYUTEILHO YBEINIYNBa-
ThCsI CKOPOCTHU OTCTYNaHUsI OEperoB U3-3a paspyliie-
HUs ux JpauHamMu (bepkoBud u ap., 2015). Crenu-
duyeckuii pakTop paspylieHUsT OEperoB — JIECHEIC
3aJIOMbl Ha TaeXHBIX peKax, HallpuMep, B OacceiiHe
p. Ketu (EBcees, 3emuoB, 1990). CymecTByIoT pa3-
HbIe B3IJISIOBI HA BJIWSIHAE MHOTOJETHEMEP3JIbIX
TPYHTOB Ha MHTEHCUBHOCTB ITepeOpMUPOBAHMS Oe-
pEroB: OrpaHUYMBaOIIAs POJIb MEP3JIOTHI U3-3a 0JI0-
KOBOIO MX OOpYyIIEHMs MHpU BO3ACUCTBUU IIOTOKA
(HYanos, 2008), npeobiaagaHue ryOMHHOM Hall 00OKO-
Boit aposueii (I'opoaukwmii, 1935) nu HaoGopoOT — HUC-
KJTIOYHMTEIbHOCTh OOKOBOIM 3PO3UM U 3HAYUTEILHOE
YCKOpE€HHE Mpollecca NpU CE30HHOM OTTauBaHUU
BeuHoI Mep310ThI (3eM11oB, 1976). OnHako B O6b-Up-
TBIIICKOM OacceiiHe 3TOT (PaKTOP MPOSIBISIETCS TOJIBKO
Ha caMbIx ceBepHbIX pekax (ITomyii, Coon u ap.).

PE3VJIBTATBI NCCIEAOBAHUA
N UX OBCYXIEHUWE

BaxHeimmM ¢pakTopoM, OKa3bIBaIOIIMM BIIMSI-
HUE Ha pa3MbIBbl OEpPEroB, SBJISIETCS CTOK BOIBI
(Hemmelder et al., 2018). HebonbIiioe KOJUYECTBO
TUIPOJOTMYECKMX ITOCTOB Ha M3y4aeMBIX peKax He
IO3BOJISIET IPOBECTU ITOJHOLIEHHBINA aHAINU3 CBSI3U
MEXIy XapaKTepUCTUKaMU CTOKa 1 pa3MbiBaMu Oe-
peroB. B ¢BSI3u ¢ 3TUM MCHOIB30BaICS KOCBEHHBIN
rmokasaTejib — Mopsaok pexu (V). OH xapakTepusyeT
M3MEHEHMEe BHU3 M0 TEUCHUIO pa3MepOB PEKU U pac-
XOIIOB BOAEL. ITopsmok peKu pacCUYUTHIBAJICS MO CXE-
Me A.E. lllaiinerrepa B maTepriperannn H.N. Anex-
ceeckoro (2004) o ¢dopmyne N =1g, P +1 (P —
KOJIMYECTBO BOJOTOKOB C HIMHON MeHbIne 10 Km).
CBsI3b MEXAY CPEAHEMHOTOJIETHUMU PacXoJIaM1 BO-
abl (Qcps M3/c) u nopsinkamu pek (N) O6b-HpThiii-
CKOTO bacceiiHa OIMMCHIBAETCS MO HIDKHENM Ormbaio-
mmeii, B OOIIEM COOTBETCTBYSI 3KCIOHEHIIMAJIbHBIM

ypaBHeHUeM Buma Q., = ae®™ (KOppeIsIIMOHHOE
otHomeHue — 0.8) (puc. 1), mpuaeM IjIsd KaxKIoit pe-
KM MOXHO MPOBECTU CBOIO 3aBUCHUMOCTh OOIIETO
yYBeJIMYeHUsI BOOTHOCTY IIPU BO3pacTaHUM MOPSIAKA.

Ha ocHoBe TecHOIi CBSI31 MeXy BOOLOHOCHOCTbIO
(Q.p) ¥ nopsiaKoM (N) OTaeNbHBIX PeK BHYTpU OO0b-
Hprhliickoro 6acceitHa Oblla co3naHa KapTa paio-
HOB, OOBEAMHSIONINX PEKH CO CXOXKUMU YCITOBUSIMU
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KYPAKOBA

Taomuna 1. Xapakrepuctuku pek O6b- U prhiiickoro 6ac-
celiHa

Pexa F, KM2 Qcp» M3/C QM;IKC’ N
M°/c
Tomb 62000 1100 13600 15.65
Yybim 134000 785 8220 14.81
KeTb 94200 560 1960 12.78
Teim 32300 250 2000 11.05
Bax 76700 665 3500 11.99
Tpomberan 55600 425 1100 11.42
AraH 32200 275 1000 10.70
JIssmun 15900 100 394 9.57
Kazbim 35600 367 700 11.69
IMomyit 21000 132 1270 10.66
[TapabGenb 25500 123 380 11.12
Bacroran 61800 345 1300 13.02
Bonbioit FOran 34700 178 1200 11.67
CesepHast CocbBa | 98300 860 6200 12.89
JembsiHKa 34800 167 1290 11.60
Tobon 426000 810 6350 14.32
Typa 80400 177 3330 12.85
TaBna 88100 462 3250 13.08
Konna 72800 310 2000 11.17

¢dbopMuUpoBaHUs CTOKA BOABI (PUC. 2), TIPOSIBISIONIV-
eca B 3aBucumoctn Q = f(N). Bcero O6bUIO
BBIZICJICHO CEMb PaiiOHOB, OXBATHIBAIOIINX OaCCEITHBI
pek: I — Tomb u Uyneim; II — Ketw, Teim u Bax; 111,
HECMOTPsI Ha OJIM3KKE 3HAUEHUS MEXIY peKaMu, BbI-
mengrorcss  Tompaiionsr  Illa, oOwpegmHSIONINIA
TpowmsberaH, Aran u JIsmun, n 1116 — Kaseim u Io-
ayit; IV — Ilapa6Gensb, Bacioran, boabuioii FOran, Ta-
pa u lembsiHka; V — Tobom, Typa, Tasna; VI — KoH-
ma n CeBepHasg CocwBa. JlaHHBIE paifoHBI XOPOIIIO
COMIACOBBIBAIOTCSI ¢ TUAPOTCOJOTrNYECKUM PalioHU-
poBaHMeM, MpoBeneHHbIM B.A. 3eMuioBeiM (1979), a
TakK>Ke KaxKIblii N3 pailoHOB UMEET CBOU MPUPOIHEIE
OCOOEHHOCTH, BIAMAOIIME Ha (OpMUPOBAHUE U
BHYTPUTOJOBOE paclipelesieHue cToka (3a00oueH-
HOCTb, 3203€PEHHOCTb U 3aJIeCeHHOCTD). J1is I paito-
Ha (Tomb 1 YyneiM) XxapakTepHa JOCTAaTOYHO BBICO-
Kasi CTeIleHb 3aJIecCeHHOCTb OacceitHoB (0OoJbllle
70% ) ripu HU3KOM 3a60104eHHOCTH (10 6% ) 1 3a03e-
perHocTH (He 6071ee 1%) Tepputopun. Bo 11 paitone
(Ketp, TeiM, Bax) mpu mocTaTouyHO BBICOKOM 3ajie-
ceHHOCTH GacceitHOB (62—88%) monst 60J10T B Gac-
ceifHax mpU MIPOIBVXKEHUHY Ha ceBep Bo3pacTaeT (¢ 10
10 38%), a 3a03epeHHOCTb cocTaBisieT oT 1 1o 3%. Y
TpowmsberaH, Aran u JIsmuH, oobenuHsomuecs B 111
paiioH, 0OKOJIO MOJIOBUHBI TEPPUTOPUHU OacceitHOB 3a-
6os10ueHHI (10 55%); OHU UMEIOT OTHOCUTEIHBHO He-
BBICOKYIO 3ajIeCeHHOCTU OacceitHoB (He 6onee 30%),
Ne 2
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Puc. 1. Css13b BonoHocHocTH (O,

a 3a03epeHHOCTb U3MeHseTcs oT 14 no 23%. dns ca-
MBIX ceBepHbIX peK — Kasbima u IToays (IV paiion)
JIECUCTOCTh TEPPUTOPUM COCTABISIET 0KOJIo 60% mpu
3200JIOYEHHOCTH M 3a03€pEHHOCTH TeppuTOopuu B 10
" 3%, COOTBETCTBEHHO. V pailoH, MPUYpPOYSHHBIN K
O06b-MpTHIILICKOMY MEXIypeublo M BKITIOUAIOLINIA
ITapa6ens, Bacroran, bonpmnioit FOran n JleMbsTHKY,
“MeeT IUPOKUI Auara3oH U3MeHEeHHUs OoT bacceiiHa
K GaccelfHy cTeleHM 3aieceHHOCTH (0T 45 10 65%) u
3a00JI04EHHOCTH, YBEIUUMBAIOIICICS C I0T0-BOCTO-
Ka Ha ceBepo-3aman (¢ 35 mo 50%), Torma noist o3ep
ocraetcs HM3KOM (mo 2%). JlecucTocTh GacceitHOB
pp. To6ona nu Konasl (VI paiton) cocraBnsiet ot 50 mo
70%, 3abomoyeHHOCTh — 10 30%, yBeNMYUBAsICh C
[ora Ha ceBep, a CTeeHb 3a03€PEHHOCTH HE TIPEBbI-
mraet 5%.

bN
Koaddumentsl a u b B ypaBHeHUu Q = ae
OMHUCHIBAIOIIEEe PEKM Kaxaoro paiioHa (Tabu. 2),

Taomuna 2. KoadduumneHTs! a u b B ypaBHeHUn Q = ae’N

Paiion (puc. 2) a b
I 0.112 0.586
II 0.425 0.573
I1la 0.970 0.526
1116 2.59 0.382
v 0.064 0.666
A" 0.002 0.929
VI 0.310 0.617
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) 1 nopsinka (N) pek O0b- IpThIIIcKOro 6acceiiHa.

1—Tompb, 2— Yyneim, 3 — Ketb, f— TbiM, 5 — Bax, 6 — Tpomberan, 7— AraH, & — JIssmun, 9 — Kasbim, 10— Ionyii, 11— [NMapaGenb,
12 — Bacroran, 13 —bonbioii FOran, 14 — dembsinka, 15 — Tob6on, 16 — Typa, 17 — TaBna, 18 — Konna, 19 — CesepHast CocbBa,
20— Tapa.

MIpUYeM a 3aKOHOMEPHO BO3pacTaeT 110 mpaBodepe-
Kblo O0U € I0ro-BOCTOKA Ha CeBepO-3ariaj, 3aXBaThl-
Bas JieBoOepexkbe HikHero Mprhiiina 1 HuskHeit Oou,
M YMEHBIIIAeTCs MO 10Ty PeTMOHa ¢ BOCTOKA Ha 3araj.
B oGpaTHOIi mociaenoBaTeIbHOCTU U3MEHSIETCSI KO-
appunmueHT b. OTMeUeHHbIE M3MEHEHMS COOTBET-
CTBYIOT pa3HbIM YCJIOBUSM (hOpMHUPOBAHUS CTOKA B
O06b-MpTHIIICKOM OacceiiHe, YTO CBSI3aHO C U3MEHE-
HHEM KOJIMYECTBA OCAaIKOB, CTEIIEHU 3a00JI0UEHHO-
CTHU 1 3a03€PEHHOCTH, TIOSIBJICHMEM Ha ceBepe B Oac-
ceiiHe peK MHOTOJIETHEMEP3JIbIX MTOPO/I.

CBsI3b MEXIy CpPEeIHUMHU CKOPOCTSIMU pa3MbIBa
O6eperoB 1 nopsiakoM pek O6b-MpThIickoro 6acceii-
Ha OMNMCHIBAETCSI BO3pacTaloNInii BepxHEel ormodaro-
weit saBucumoctu C, = f(N) (puc. 3).

CpenHue CKOPOCTH pa3MBIBBEI OeperoB Ha peKax
O06b-UpTHIICcKOrO OacceitHa U3MeHsIoTes oT 1.2 mo
2.4 m/ron, makcuMaibHble — 2.1—12.7 M/ron (Tabm. 3).
Hauboiblie ckopocTu pa3MbIBa OeperoB HabIrona-
FOTCS Ha MpaBoGepeXHbBIX MPUTOKax Q6 Ha I0ro-BO-
croke perunoHa (Tomb u YynsiM) u Ha 3amane (pexu
Oacceitna To6omna, CesepHast CocbBa). McToKM 3TUX
pex OepyT CBOE HAyajlo B TOpaX COOTBETCTBEHHO B
CagHo-AnTaiickoit M YpaabCKOil TOPHBIX CHUCTEM
(BamagHag ..., 1963).

T'eosioro-reomopdonornyeckme yCcIOBUS UTPaAIOT
GOJIBIIYIO POJIb B PAa3BUTUM TOPU3OHTATBHBIX PYCIIO-
BBIX Aepopmannii. bombmas mmpuHa qHa TOIWHBI U
MPEUMYIIECTBEHHO aJlTIOBUAJIbHBIE MeCUYaHO-Cy T~
HUCTHIE CTPOEHME MMOMMEHHBIX OeperoB ooecrneynBa-
IOT aKTUBHbBIE CMEIIIEHUS pyciia, TOTIa Kak B OTHOCH-
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Puc. 2. Ycnosust hopMupoBaHUs CTOKA Boabl Ha pekax O6b-UpThiiickoro 6acceiina. [I—VI — paitoHbl, BelaeISHHBIE 11O CBSI3U
0 =f(N). I — rpanuua O0b-Uptbilickoro 6acceitHa, 2 — paBHUHHAsI 4acThb JIECHOI 30Ha OacceiiHa, 3 — rpaHullbl U HOMepa
paiioHOB, 4 — cpenHue, OOJIbIINE U KpyHEele peKu bacceitHa.

Cep, M/TOR

Puc. 3. CBa3b cpenHeii ckopoctu pa3MbiBa 6eperos (C,

TeJIbHBIX CYXXEHUSIX JOJMHBI (HAIpUMep, COOTHOIIIE-
Hue B,/b, cHuxaerca ¢ 9.5 no 4.7, a pycio pexu
CTAaHOBUTCS TIPEUMYIIIECTBEHHO MPSIMOJIMHENHBIM),
HaoOOpOT, TEMITBI OTCTYIIaHUSI OepeTOB CHUKAIOTCS.
DTO — clenCcTBUE HAIUYMUSI KOPEHHBIX Oeperos, OT-
CTyIaHUE KOTOPbIX OOBIYHO CBSI3aHO HE C pa3MbIBa-
IOIIUM BO3JIEHCTBUEM HEMOCPENCTBEHHO Ha HMX
BOIHOTIO MOTOKA, a MTPOBOLIMPOBAHUEM UM CKJIOHO-

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

p°

N

M/ron) u nopsinka (N) pek O6b-UpTbiickoro d6acceiiHa.

BbIX MpolieccoB (OMOJI3HEM, ockineit). Pycio peku
BIIOJIb KOPEHHBIX OOPTOB AOJMHBI TPEUMYIIIECTBEH-
HO MPSIMOJIMHEHOE, U pa3MbIB TOMMEHHBIX OEpETOB
MPOUCXOIUT B MeCTax, e MOTOK J1bo orudaer 1o-
OOYHM M OCEpEenKH, JIMOO HarpaBisieTcs K HUM BBI-
cTyrnamu (MblcaMM ) KOpeHHBIX 6eperoB. Eciu 6epera
MPEACTaBISIOT COO0M YCTYIBl PEUHBIX aJTIOBUAJIb-
HBIX TEPpAC, CJIOXEHHBIX JIETKOPa3MbIBAEMbIMU T1€C-
Ne 2
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Tabomuna 3. XapakTepucTuKu pa3MmbiBa 6eperoB Ha pekax O0b- Uprhiliickoro 6acceitHa
I'paHULBI C, M/ron
Paiion Pexa paccMaTrpuBae-
(puc. 5) MOTO yJacTka, cpenHee MeauaHa Moia MaKCHUMaJIbHbIE
KM

I Towmb 120—0 2.4 1.9 1.5 6.5
Yynbim 400—0 3.3 2.8 1.3 12.7

I1 Ketb 556—0 1.9 1.7 1.2 6.2
Teim 311-0 2.3 2.1 1.7 5.3
Bax 771—0 1.6 1.5 1.3 3.8

111 Tpomberan 389—0 1.6 1.3 1.1 5.9
AraH 373—0 1.7 1.5 1.2 8.9
JsavuH 2770 1.3 1.2 1.1 2.4

v Kasbim 444—0 1.7 1.6 1.4 4.9
TMomyit 397—0 1.4 1.3 1.1 3.1

\% ITapabens 246—0 1.2 1.2 1.1 2.1
Bactoran 470—0 2.1 2.0 1.8 4.4
Bonbmoit FOran 294—0 1.5 1.3 1.2 34
JleMbsTHKa 311-0 1.4 1.2 1.1 3.3

VI To6on 434—0 1.9 1.7 1.4 6.8
Typa 659—0 2.0 1.7 1.1 6
TaBna 730—0 2.2 2.0 1.1 7.1
Konna 735—0 1.7 1.5 1.2 5.2

VII Cesepnas CochbBa 153—0 2.3 1.9 1.7 6.8

YaHbIMU OTJIOXEHUSIM, TO Pa3MbIBbl HA HUX MOTYT
JIOCTUTATh JE€CATKU METPOB B T'OJl, YTO CITIOCOOCTBYET
CJIUB OCBETJIEHHBIX BOJ, C BHIKJIMHUBAIOIIEICS HEeTO-
CPEICTBEHHO BbIlIE MO TeYyeHUIo ToiMbl (Yasos,
2008). Ho B aTux ciny4asix ¢popMUpYyIOTCS BIIMCAHHEIS
U3JIyYUMHBI U OTCYTCTBYET OrpaHUYMBaIOIIAs pa3Mbl-
BbI JINTOJIOTUSI OTJIOXKEHUI, CJIaralollinX TeppacoBbie
Oepera.

Ha paccmaTpuBaeMBbIX peKax IIMPUHA JTHUIIA T0-
JIMHBI IJTSI BCEX PEeK IMIPEUMYIIECTBEHHO PaCIIPSIET-
cs K YCThIO, a I1st HekoTophix u3 Hux (Kets, CeBep-
Hast CocbBa, bosbinoit FOraH u np.) oHa CTAaHOBUTCS
obmeit ¢ Oonto, mpuueM Ketb, CeBepHas CocbBa 1
Ka3zbiM, coemuHsIsICh C pyKaBaMU €€ pa3dBOCHHOTO
pycia, To-CYIIECTBY, CTAHOBSITCS MX YaCThlO, COIIO-
CTaBMMOM C TJIaBHOM peKoit mo BogHOCcTU. Ho n3me-
HeHMe CKOpOCTeil pa3MbIBa O€peroB IO IIMHE peK
MMEIOT pa3Hble TpeHOH! (puc. 4). Ha 3HaunTenpHOI
yactu pek O0b-Mprhiickoro 6acceitna (Tomu, Tpo-
mberaHe, Ilonye, bonbsiiom FOrane, ToGose, TaBae
n CeBepHoit CocbBe) CKOPOCTH pa3MEIBa BO3pacTa-
IOT K YCTBIO, HO B CAMBIX HU30BbSIX CHUXKAIOTCS (CM.
puc. 4a). DTo 0OYCIOBJIECHO PE3KMM pacIlIupeHUEM
JHUIIA JOJIWHBI, TIPUBOISIIEM K paCTeKaHUIO MOTO-
Ka IT0JIOBOIBS I1I0 TTOiiMe, a 3a4acTyIo 1 00pa30BaHUIO
B YCThSIX 03€POBUIHBIX paCIIMPEHUA — COPOB (Ha-

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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npumMmep, Ha [lorye) B pe3yiabTraTe CMCTEMAaTUIECKOTO
MoAIopa co cTopoHsl O0u. Y npyroii yactu pex Bo3-
pacTamlluii TPEHII COXpaHSIETCS 10 CaMOTO YCThS
(cM. puc. 46), 4TO comiacyercsl ¢ yBeJIMYEHUEM pac-
XOIIOB BOIbI BHU3 1o TedeHuIo (TeiMm, Arax, Kaspim,
Bacroran, /Iembsinka, Typa u Konna). Ha npsamonu-
HEMHBIX y4acTKaX B OTHOCHUTEJIBbHOM CYXKE€HUHU THA
JIOJIMHBI HEKOTOPBIX PEK CKOPOCTHU pa3MbIBa CHUXKA-
IOTCSI I CTAHOBSITCSI MEHBIIIE ITOPOrOBOTO 3HAYCHUS
(cMm. puc. 40). Einie onyH BapuaHT — peKu, He UMEIOIITE
KaKoro-jaubo HarpaBJIeHHOTo TpeHaa (cMm. puc. 48). Ha
atux pekax (YymeiMm, Kets, Bax u JIssMmuH) ckopocTtu
pa3MbIBa 00YCIIOBIEHBI N3MEHEHHEM I10 JIJIMHE ITapa-
METPOB U3JTYyYUH (CTETIEHU Pa3BUTOCTH, PAIMyCOB KPU-
BU3HBI U 11arOB) B 3aBUCUMOCTU OT ILIUPUHBI THUIIA
JIOJIMHEBI, CTEIIEHU Pa3BETBICHHOCTU pycia U 1p.

Ha ocHoBe 1ojTydeHHBIX JaHHBIX 00 MHTEHCHUBHO-
CTU pa3MbIBa OeperoB (CpemnHue 1 MaKCUMaJIbHbIE CKO-
pocTu pa3MmbiBa B TaOi. 3) U reorpaduyeckoii 61130-
CTU, a, COOTBETCTBEHHO, CXOXECTU COCENHUX Oacceii-
HOB peK COCTaBJICHA KapTa YCJIOBUi1 pa3MbIBa OEpPEroB
Ha pekax O0b- pThIlickoro 6acceiiHa (puc. 5). Beiae-
JIEHO ceMb paifoHOB, BKIovamolux peku: I — Tomb u
Yynev; IT — Ketb, Toim u Bax; III — Tpomberan, AraH
n JIssmuH; IV — Kazev u Ionyit; V — [Napa6ens, Bacro-
raH, bompmoit FOran n lembsiika; VI — To6od, Typa,
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Puc. 4. I3aMeHeHMe cpeaHeil CKOpOCTH pa3MbiBa 0eperoB (/) u mupuHa AHa DoauHbI (2) 1o miuHe pp. boabinoit FOran (a),

Typa (6) u Ketb (B).

Tasna u Konpa; VII — CeBepHast CocbBa. O1H paiio-
HBI B OCHOBHOM COIJIACYIOTCS C palilOHaMM, KOTOpbIE
BBIJIeJICHBI HAa KapTe yCI0BUIA (DOPMUPOBAHUS CTOKA
BOIBI (CM. PUC. 2), 4TO SIBJISIETCS HOIIOJTHUTEIILHBIM
000CHOBaHMEM NPOBEICHHOTO PAallOHUPOBAHUS IO
YCIIOBUSIM pa3MbIBa OeperoB, TaK KaK CTOK BOJIbI SIB-
JIIeTCSl OMHUM U3 BaXHEHIIMx (haKTOpOB pa3MbiBa
GeperoB. Pasznuuus Mexmy AByMsI KapTaMU 3aKJTI04Ya-
foTcs B ToM, uTo KOoHma 00benHSIETCS B OMMH paiioH

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

¢ pexamu OacceitiHa To6oma, a CeBepHast CochBa co-
CTaBJISIET OTAEAbHBINA paiioH.

BoineneHHble pailoHbI pa3ainyaroTcs, Ipexae Bce-
ro, 1o Temmnam pa3mbIBOB OeperoB. st I paiioHa,
BKJIIOUAIOIIIETO KPYIHbIE MpaBble MPUTOKU TOMb U
YyneiM, Oepyline cCBoe Hayajlo B TOpax, XapakKTepHBI
caMble BBICOKME CKOPOCTU CMEIIEHUS pycia: cpell-
HHE CKOpPOCTU pa3MbiBa OeperoB — 2.4 u 3.3 m/ron,
MakchMaltbHble — 6.5 1 12.7 M/ron cooTBeTCTBEHHO. Ha
Ne 2
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Puc. 5. YcnoBus pasmbiBa 6eperoB Ha pekax O0b-Uprbiickoro 6acceitia. [—VII — paiioHbl, BbIIeJI€HHbIE MO YCIIOBUSM pa3-
MbIBa 6eperoB Ha OCHOBE MHTEHCUBHOCTU pa3MbIBa 6eperoB (CM. Tabi1. 3), ycIoBuUil OpMUpOBaHUS CTOKA (CM. puC. 2) 1 Teo-
rpacduueckoii 6mm3octu. I — rpanuna Oob-MpTeimckoro 6acceiiHa, 2 — paBHMHHAasI YacThb JIECHOI 30Ha bacceiiHa, 3 — rpaHu-

1Ibl 1 HOMepa paifOHOB, 4 — cpemHre, OOJbIINE U KPpYITHEIIe peKy bacceitHa.

ceBepo-3anan B npenenax I paiiona (Kers, Teim 1 Bax)
OHU CHITXAIOTCSI, COCTaBJIsIsI B cpenHeM 1.9 m/rom, a
cpemHeMakcuMalibHbie — OT 3.8 mo 6.2 m/ron. Ha
IIMPOTHOM YYacTKe IIpaBoOepexbss cpemHeit O6u
pacmnionaraercs I11 paiioH, B KOTOpPEIit BXOAST CUJIBHO
3a00JI0YEHHBIE W 3a03€pEeHHbIE OacceiiHbl Tpomb-
eraHa, AraHa u JIsMuHa, CKOpOCTH pa3MbiBa yMEHb-
marotcs 10 1.5 M/ron B cpeqHeM, MaKCUMallbHbIE KO-
ne6moress ot 2.4 mo 8.9 M/rom. CaMmblii ceBepHBI
paiion 1V, BxIrouarommit B ce0sT IIpaBble MPUTOKH
O6u — Kazeim u ITonyit, Takke XxapaKTepu3yeTcst OT-
HOCUTEIBbHO HEBBICOKUMU CPENHUMU CKOPOCTSIMU —
1.4 u 1.7 Mm/ron, MaKkCUMaJIbHbIe — HE MPEBBIIIAIOT
4.9 m/roa. Peku, porekaroliue no CUIbHO 3a00J10-
yeHHoMy OO0b-HMpthiickomy mMmexaypedbio (Ilapa-
oenb, Bacioran, bombsmoit ¥Oran u JIleMbsiHKa), cO-
CTaBJSIOT V palioH, Y KOTOPOro CpelHUe CKOPOCTHU
caMble HU3KHME (B cpeaHeM 1.6 M/ron), MaKCUMab-
Hble gocTturaroT Juilb 4.4 m/ron. VI paitoH oobenu-
HsIeT peku 6acceitHa Toboa v JIeBbIif KPYITHBIN TpU-
ToK UpTteimma — Koumy. /i HUX XxapaKTepHBI TTIOBBI-
meHHble cpeagnue (or 1.7 mo 2.2 M/rom) wu
MakcuMaiabHble (oT 5.2 mo 7.1 M/rom) CKOpOCTH.
VII paiton BkiIo4yaeT B cebsT ToibKo CeBepHYIO

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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CochBy, KOTOpasi Ha HWXHEM 153-KUIOMETpOBOM
y4JacTKe TTOIydria CyoOMepuaraHabHOEe HarpaBieHNe
M YaCTUYHO TeueT B 00111ei ¢ OObIO I0JIMHE, CJIMBAsICh C
Hell mo ToMeHHBIM mpotokaM (Jlamopckast u ITeIp-
CHUM) Y KPYITHOMY PyKaBy pa3aBOESHHOTO pycjia — Mpo-
Tokoit BaiicoBa. CeBepHass CocbBa MMeET CPEIHIONO
CKOPOCTh pa3MbiBa OeperoB 2.3 M/Tod, a MaKCHUMalb-
HYyI0 — 6.8 M/TOq.

PaccmarpuBaemble paiiOHBI TakKXe OTIMYAIOTCS
MO 3aBUCHUMOCTSIM, CBSI3bIBAIOIIINM XapaKTEPUCTUKU
pa3MbIBa OeperoB ¢ mapaMmerpamMu ¢GopM pycia (13-
JIyYYMH pycia, U3JIyYMH PYKaBOB MOWMEHHO-PYCIO-
BBIX U OMMHOYHBIX Pa3BETBJICHUI, pa3IBOEHHBIX Py-
cen). [ugpomoro-mopdonornyeckuii aHaau3 Mo3BO-
JIIET HE TOJIbKO BBISIBUTH OCOOEHHOCTU Pa3BUTUS
TOPU3OHTAJIbHBIX PYCIOBBIX TeopMallnii Ha peKax,
HO U MCMOJb30BaTh MOJYYEHHbBIE CBSI3U IS HEU3Y-
YEHHBIX PEK U TPOTHO3HBIX OLIEHOK PYCJOBBIX Jie-
¢dopmaluii B rpeaenax BblAeICHHBIX PailOHOB. 3aBU-
CUMOCTH ObUIM TIOJydeHBbI IS BCceX paliloHOB Kpome
VII, Bxmoyaroniero p. CeBepHas CocbBa, M3-3a Ma-
JIOTO KOJIMYecTBa MaTepualia 1o pa3MbiBaM O€peroB
Ha dopMax pyciia, HEOOXOIUMOTO ISl TIPOBEACHUS
aHanu3a.
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Puc. 6. CBsi3b MeXy cTeNeHblo pa3BUTOCTH (//L) 1 cpenHeMaKCUMalIbHOM CKOPOCTBIO pa3MbIBa Geperos ( Ccp. wmake» M/TOI) Ha
dopmax pycna (M31yduHbI, U3TUOBI PYKaBOB PYCIOBBIX pa3BeTBIeHUI) pek O0b- UpThilickoro 6acceitHa. [-VI — cm. puc. 5.

1—18 — cm. puc. 1.

KiroueBbIM TTapaMeTpoM U3JIyYUH pyciia U U3iy-
YUH PYKaBOB Pa3BETBIEHUN SIBISETCS CTENEHb WX
pasButocTu (//L), onipenensitolias CKOpOCTHOE T10JIe
MOTOKAa M, KaK CJENCTBUE, PACIIONOXEHUE U JJIUHY
¢dpoHTa U cKOpOCTU pa3MbiBa Oeperos. J1jis1 aHaIu3a
ObL1M BBIOpaHbI pa3BuThie (//L = 1.4—1.7) u3IyduHbI
pyciia 1 pyKaBOB pa3BETBIIEHUIi, KOTOpble HauboJee
MOJIHO OTpakaroT Ha JAaHHOI CTaauu CBOETO pa3BU-
TUSL yCJI0BUS (POPMUPOBAHUS pyca, UMEIOT YETKO
BbIpaXXEHHOE CKOPOCTHOE T10Jie TI0TOKa U pa3BUTHIE
LUPKYJISILMOHHbIE TeueHus (HYanos u ap., 2004). 3a-
BucuMoctb C = f(I/L) mist pa3Buthix (opm pycia
O065b-pThIlICKOrO OacceifHa OMUCHIBAETCSI BEPXHEU
orubaromieii (puc. 6). CKopocTH pa3MbiBa Oeperos
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BO3pacTaloT A0 3HadeHwuit //L = 1.5—1.6, nocie gyero
CHIZKAIOTCS. DTO OOBSICHSIETCS TEM, UTO IIPU YIJIMHE -
HUU U3BMJIMCTOM (hOPMBI pycila B XOJE €€ Pa3BUTHUS
IIPOUCXOIUT POCT ITOTEPh HAlopa U yTpayuBaeTCsl ee
ruapaBiIndeckKoit BeIrogHOCTH (MakkaBeeB, 1955),
NpUBOASIINE K 3aMejieHro cmenreHus pycia (ITo-
noB, 1965; Yanos u ap., 2004). I[Npu npubamxkeHnn
WU3JIy4YVH K //L > 1.7 BenuKa BepOSITHOCTb UX CITPSIM-
JIEHUs 32 cYET 00pa30oBaHUSI CIIPSIMIISIIOILIETO pPyKaBa
yepes IIopy Bo BpeMs nojoBonabs (ITomos, 1965).
I1pu 5TOM B OCHOBHOM pyCJie IIOCTEIIEHHO IIPONCX0-
IUT 3aTyxaHue pPYCJIOBBIX nedopMainuii, Toraa B
CHPSIMJISIOIIMX YW Ppa3BUBAIONINX pPyKaBax 3a CYET
Ne 2
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Puc. 7. CBs13b MeXXIy paaryCoOM KPUBU3HBI (¥, KM) U IPOTSKEHHOCTHIO (hpOHTA pa3MbliBa OEperon (Ld)p’ KM) Ha (hopMax pycia
(M37TYy9VHBI, U3TMOBI PYKABOB PYCIOBBIX pa3BeTBiIeHMI) peK O6b-MpThiiickoro 6acceitha. [-VI — cMm. puc. 5. I—18 — cm.

puc. 1.

YBEJIMUEHUST BOOHOCTU Pa3MbIBBI O€pPEroB Bo3pacra-
1ot (Yanos u 1p., 2004).

Kaxxmprit paifoH OTIMYaeTcs TI0 TIOJIOKEHUIO Bep-
IIWHBI TIepernda BepxHeil ornodaroleil Kak 1o auarna-
30Hy //L ot 1.5 10 1.6, Tak 1 no BesmunHe Cg e — OT
3.1 o 10.1 M/rom 4TO CBS3aHO C MPUPOAHBIMU OCO-
OEHHOCTSIMHU KaxKIoro U3 paiioHa.

dpyruM He MeHee BaXKHbIM TTOKa3aTesieM SIBJISIeT-
csl paguyc KpUBU3HBI , KM. Ero ¢BsSI3b CO CKOPOCTBIO
pa3MmbiBa Ha pekax O0b-MprhIlicKOoTO OacceitHa He
MpOSIBIIIETCS, T.K. caM MO ceOe 7 3aBUCUT OT BOTHO-
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ctu — r = f{Q). Ho panuyc KpMBU3HBI ¥ onipeaessieT
IPOTSKEHHOCTh (DpOHTA pa3MbIBa 6eperos (puc. 7).

Bce paifoHbl omnmmchIBaIOTCS BO3pacTarOIUMU
BEPXHUMM U HUXKHUMU OTUOAIOIIUMHU (CM. pUC. 7),
MOKa3bIBAIOIIMMMU, UTO Yy O0Jiee MOJOTUX U3JIYYUH (C
00abIIMM 7) (DPOHT pa3MbIBa, IPU TTPOYMX PABHBIX
YCIJIOBUSIX, IJTMHHEE, YeM y 60Jiee KPYThIX (C MEHBILTUMU
r), a TMHEWHbIE YPAaBHEHUS UMEIOT BUI Ly, = ar + b.
Paciivpenue nuamnasoHa 3aBUCUMOCTH Ly, = f(r)
MPOCJIEKUBAETCS C I0Tra Ha CEBEpP MO MPaBOOEPEKbIO
O6u (paitonsl I-IV) um ¢ BocToka Ha 3amap
(paiionsl I1, V, VI), uto cormacyeTcsl ¢ yCIOBUSIMU
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Ta6mma 4. KosdpduumenTsr a u b B ypasHennu Ly, =ar+b  Tabmama 5. KoadduimenTsr a u b BypasHennn Ly, =al +b

Paiion Bepxusasa ornbaromas | Huxuaa orubaromas Paiion Bepxusas ormbaromas | HuxkHasg ornbaroas
(puc. 5) a b a b (puc. 5) a b a b
I 4.46 —0.94 3.43 —0.14 | 2.26 —1.29 1.15 —0.07
II 4.51 -0.7 0.63 —0.02 11 1.86 -0.5 0.34 —0.12
I11 3.49 —0.31 0.75 —0.02 111 1.5 —0.15 0.56 —0.14
v 2.46 —0.06 0.53 —0.02 v 1.03 0.13 0.2 0.05
A% 2.38 —0.13 0.68 —0.004 \% 1.02 —0.07 0.3 0.02
VI 3.92 —0.09 0.56 0.13 VI 1.75 —-0.12 0.28 0.14
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Puc. 8. Cpa3p Mexny warom (L, KM) M IPOTSKEHHOCTBIO (DPOHTa pasmbiBa 6eperos (Lg,,, KM) Ha popmax pycna (M3yIHHBI,
U3rubbl PyKaBOB PYCJIOBBIX pa3BeTBIeHUIT) peK O0b-UpThIlickoro 6acceiina. [-VI — cm. puc. 5. I—18 — cm. puc. 1.
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¢opmupoBaHusa ctoka Bonbl, T.e. O = fIN). To ke
MIPOMCXOIUT U C UBMEHEHUSIMU KO3 PULIMEHTOB a U
b B ypaBHeHUU Ly, = ar + b (1ab1. 4).

Koapduumenrsr BepxHeit orubaromeit Ly, = f(r)
W3MEHSIOTCS CJICIYIOIINM 00pa3oM: a — yMEHBbIIIAeT-
csl Ha ceBep M BOIyOb pervoHa (OO0b-HpThIlickoe
MeEXAypedbe), b — yBEIIMUMBACTCS C ora Ha CeBep U C
BOCTOKA Ha 3arman. s HikHel ornbaromieii BBISIB-
JICHHBbIE KOJIeOaHUsI B 3HAYCHUSIX d U b BbIpaXKEeHBI
XyKe: a MUMeeT OTIMYUe TOJIbKO s 1 paitoHa, a mis
OCTaTbHBIX OH HAaXOmUTCs B y3KoM auarrazoHe (0.53—
0.75), Toroa Kak b Takxke pacTeT Ha CeBep U 3amaj.

HaunGonblnast npoTsSzKeHHOCTh pa3MbIBaeMbIX Oe-
peroB Habmomaercsd v popM pycia ¢ OOIBIINM IIa-
roM (puc. 8).

Kak u B citydae co cBs3bIo Ly, = f(r), paiioHbl B 3a-
BUCUMOCTH MeXay Ly, ¥ L XapaKTepU3yIOTCs BO3-
pacTarolMMy BEpXHUMU U HUDKHUMM OTMOAIoIMMu
(cMm. puc. 8), KOTOpbIE ONMUCHIBAIOTCS JUHEHHBIM
ypaBHeHMeM Buna Ly, = al + b. [luana3oHsl 3Have-
HUI pacIIupsIoTcs K ceBepy (paitoHbl 1—-1V) u 3ana-
ny (paiionsl 11, V, VI). KoadduumeHTh a u b B ypas-
HEHUUN Ld)p =al + b mpencTaBieHEI B Ta0. 5.

KoadduueHntsr BepxHeii orubaromeii Ly, = /(L)
MMEIOT CJIeAyIolle TeHACHIIMU: a — YMEHbIIAeTCs
Ha ceBep U K BHYTpeHHUM paiioHaMm (O0b-UpThILI-
CKOe MeXmypedbe), b, Hao0OpOT, yBEINIMBAETCS B
9TUX Xe HampasiieHusx. 11 HUKHel orubaroleit
Ly, = f(L) a 3HAYUTETBHO OTIMYAETCS TOJIBKO IS
I paitoHa, /11 OCTaJbHBIX OH HaXOAUTCS B y3KOM
nuamnasone (0.2—0.56), b moHXKeH Ijis mmpaBobepe-
xbst O6u (I-III paitoHbI).

BbIBObI

Pycna nputokoB O6u 1 UpThiiia GopMUpPYIOTCS B
CBOOOIHBIX, OTHOCUTEIBHO OIHOPOMHBIX YCIOBUSIX,
[Je Pa3MbIBBI OEPETOB SBIISIIOTCS MTOBCEMECTHO pac-
MMPOCTpaHEeHHBIM siBieHUeM. OHU He TOJIBKO CO31a-
JOT OMACHOCTb JJISI OCBOCHUSI IMPUPEYHBIX TEPPUTO-
pHii 1 BOOHBIX PECYPCOB, HO 1 BBICTYHAIOT UCTOYHU-
KOM TIOCTYIUIEHUSI HAHOCOB B pYCJIO, KOTOpPHIE
aKKyMYJIMPYSICh HIKE 10 TEUEHUIO, MOTYT BbI3bIBaTh
3aTpyaHEHUS 11 CYAOXOACTBA, CHUXKAsI TapaHTUPO-
BaHHBIC TJIIyOMHBI. [OMOJHUTENIBHO Ha pa3BUTHE
PYCHOBEIX IepopMalnii MOT'YT BJIMSITh OCOOEHHOCTH
MPUPOTHOI cpenabl (Mep30Ta, JSCHBIE 3aJ0MBbI,
YKJIOHBI U T.11.).

Teppurtopust O6s-HpThIlIcKOrO 6acceifHa B mpe-
IeJ1ax JJECHOM 30HbI Ha OCHOBE CcBA3U Q., = f(/N) pas-
IenseTcss Ha paloOHBI IO TPUPOTHBIM YCIOBUSIM
¢dopmupoBaHus cToKa (KIMMaTUYECKUM, TUAPOreo-
JIOTMYECKUM U Ipyrum pakropam). C pocTOM MOPSI-
Ka peKu, T.e. pa3Mepa U BOOZOHOCHOCTH, MHTCHCHUB-
HOCTb TOPU30HTAILHBIX PYCIOBBIX AehopMalinii yBe-
JIMYuBaeTcs B cpemHeM ¢ 1.7 1o 6.9 M/Tom (CKOpoCcTH
paccuuTaHhbl 3a iepuo ¢ 1970-X rogoB 110 HACTOSIIEe
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Bpemsi). Ieosoro-reomopdoaoruyeckue ycJIOBHS,
MIPOSIBJISIIONINECS B INMPUHE THUILA JOJUHBI U BIIMSI-
HUY KOPEHHBIX O€pEeroB, HapaBHE C ITOCTOSIHHBIM M3~
MEHEHHMEM ITapaMeTpoB (GopM pyciia M BOTHOCTH,
B3aUMOJIEMCTBUEM PYCJIOBOrO0 U MOMMEHHOIO MOTO-
KOB B IIOJIOBOJIbSI, TAK:KE OKA3hIBAIOT BJIMSIHUE HA W3-
MEHEHHE CKOPOCTEl pa3MbIBa O€peroB I10 IJINHE PeK.

PaitoHupoBaHue TEppUTOPUU T10 YCIOBUSIM pa3-
MbIBa OeperoB MOKa3bIBaeT CHUXKEHUE TEMITOB pas3-
MEBIBa O€peroB K CeBepy M K BHYTPEHHHMM paiioHaM
(O6b-HUprThIiickoMy Mexaypeubio). I1poTsskeHHOCTh
(GpPOHTOB pa3MbIBa U CKOPOCTU HA HUX 3aBUCSIT OT 13-
BIWJIMCTOCTH pyCJia, XapaKTepHU3yIOLIrecs mapaMeTpa-
mu (I/L, r, L), KOTOpBIE, B CBOIO OYEPEIb, ONPEACIISIIOT
CTPYKTYPY CKOPOCTHOTO MOJIsI MOTOKA U LIMPKYJISIIIU -
oHHEBIe TeueHus:. CKOpOCTH pa3MbIBa O€peroB pacTyT
C YBEIMYEHUEM CTEIEHM Pa3BUTOCTHU U3JIYYUH pyciia
U U3JIyYMH PYKAaBOB pPa3BETBJICHUM, CHUXAsCh MPU
I/L >1.5—1.6. ®poHT pa3MBIBa, IPU IIPOYUX PABHBIX
YCJIOBUSIX, IJIMHHEE y OoJjiee MOJIOTHUX H3JIYy4YHH (C
00abmmMu 7 1 L). Kaxaplii 13 pailoHOB XxapaKTepu-
3yeTcs TUAPOIOro-MOpdOIOrMIeCKIMMU 3aBUCHUMO-
CTSIMU, KOOMDOUILIMEHTHI KOTOPBIX U3MEHSIOTCS C Iora
Ha ceBep U C BOCTOKA Ha 3arlaj, a Takxke BI1yOb pac-
CMaTpUBAEMOI TEPPUTOPUU.
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Regionalization of the Ob—Irtysh Basin According to the Conditions
of Riverbanks Erosion
A. A. Kurakova*

Moscow State University, Moscow, Russia
*e-mail: a.a.kurakova@mail.ru

The article analyzes the patterns of riverbanks erosion of medium and large rivers of the Ob—Irtysh rivers’ ba-
sin. They have a real and potential threat. The territory in different parts differs in the regime of water and
sediment runoff under free and relatively homogeneous free conditions of channel formation (wide flood-
plains composed of sandy deposits). The increase in the order of rivers, which is an indirect indicator of their
water content, leads to the activation and increase in the intensity of horizontal channel deformations. The
geological and geomorphological conditions of channel formation (the width of the valley bottom and the in-
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fluence of bedrock banks), along with hydroclimatic factors, affect the rate of channel displacement and their
re-formation. According to the conditions of river bank erosion, seven regions are distinguished in the Ob—
Irtysh basin, each of which is characterized by different intensities of channel deformations and hydrological
and morphological dependences that connect their indicators (rate and length of riverbanks erosion fronts)
with the channel and water content of the flow. The characteristics of bank erosion (rate and the length of the
erosion front) depend on the shape of the channels, which determines the hydraulic characteristics of the
flow. Riverbanks erosion rates increase with an increase in the degree of development of the meanders. The
water content of the river and decreases in the branches due to the dispersal of the runoff. The washout front,
ceteris paribus, is longer for flat bends. The bedrock banks recede mainly due to the development of landslides

and scree, provoked by the impact of the flow on them.

Keywords: channel processes, riverbanks erosion, meanders, branching, erosion rate, erosion front
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