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B Hacrosiiee Bpems HalpaBieHUE I'MIPOIOIMYECKUX HUCCIIEIOBAHUM, OCBEILAIOUINX T€ WM MHbBIE aCIEKThbl BIIM-
HUS KIIMMAaTHYECKUX (PaKTOPOB Ha CTOK PEK, MEHSICTCS B CBSI3H C YBEIMYECHHEM aHTPOIIOT€HHOTO Mpecca Ha peuHbIe
cucteMbl. B nanHOH cTarbe MpoaHaJIM3UPOBaHa B IPOCTPAHCTBEHHOM M BPEMEHHOM aclleKTax JWHaMHKa CTOKa Oc-
HOBHBIX peKk CasHCKOH TOpHOH 00acTy, BBITIONHECH aHAIN3 TPCHIOB CTOKA HA (POHE KIMMATHYCCKUX M3MEHEHUH
1 JICCOXO3SHCTBEHHOM JEATEIFHOCTH Ha BOMOCOOpax ISl BBISBICHUS PETHOHAIBHBIX U JIOKATBHBIX 0COOCHHOCTEH
TUIPOJIOIMYECKOro pexuma. VcciienoBanust OKa3ai, YTO TPEH bl TO0BOI0 CTOKA UCCIEAYEMBIX PEK pa3InyaroT-
Csl KaK I10 3HaKy, TaKk ¥ [0 BeJIMYUHE. [ MIpOoNoruyeckuil pesxuM BOJOTOKOB C OTPHULATENIHBIM TPEHIOM IO0BOI0
CTOKA OTIPENeNsieTCs] OOIIMM XapaKTepOM YBIXHEHHS TEPPUTOPHUH, KOTOPOE MEPEKPHIBACT BIMSIHUAE BCEX IPYTHX
(axTopoB. [TonoxkuTENFHBIN TPEHA TOJOBOTO CTOKA IIPH OOIIEH TCHICHIINN CHIDKEHHUS 0CAIKOB 00YCIIOBICH YMCHB-
IICHUEM HCIapeHHs Ha BOJOCOOpE, KOTOPOE 3aBHCUT KaK OT TEMIIEPAaTypPHOTO peXMMa paiioHa MCCICIOBAHHHN, TaK
1 OT aHTPOIIOTCHHOU TpaHCHOPMAIIUH JIECHON PACTUTEIHLHOCTH O BIUSHUEM pyOoK. HecMOTps Ha 3HAYUTENTBHYIO
BapualebHOCTb CTOKA IO roJlaM, TPEH bl CTOKA UCCIENYyEeMbIX PEK U3MEHSIOTCS HE3HAYUTEIbHO, YTO YKa3bIBAaeT Ha
OTHOCHTEIBHYIO CTAOMIBHOCTh BOZHOCTH PEK. DTO CBA3aHO C KyMYISATHBHBIM d(P(PEKTOM aHTPONOTEHHOI TpaHc-
(hopMaIH JIeCHOH PacTUTENEHOCTH HA BOOOCOOPAX, T. €. C HOBBIMHU BBIPYOKaMH, 3apacTaHHEM CTapbIX U CO3MaHHEM
JecHbIX KyabTyp. [lomyueHHble pe3ynbTaTbl CBUAETEILCTBYIOT O TOM, YTO Ha PETMOHAJIBLHOM YPOBHE B YCIIOBUSX aH-
TPOIIOT€HHOT'O Ipecca Ha jieca BOOOCOOPHBIX OacceifHOB CPEAHMX U MaJIbIX BOJOTOKOB BIUSHUE U3MEHEHUS KiluMara
B (DOPMHPOBAHUH CTOKA PEK MEHEE BBIPAXKCHO, U€M PYOOK ITIABHOTO TIOJIE30BAHUSL.
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BBEJEHHE [IporHo3 BIusSHUA KIMMAaTHYECKUX U3MEHEHUU

Ha BOAHOCTb PCK BCCbMa CJIOKCH, MOKHO JIMIIb B

BoiaBuras Te3uc «peku — MpPOAYKT KIMMaray,
A. W. Boeiikos (1884) monpazymeBadi, 4To CpeiHUN
MHOTOJICTHUH PEYHON CTOK sIBISeTCS (yHKIHEH
CPEeIHUX MHOTOJIETHUX BEJIMYUH OCAJKOB U UCTIape-
HUS, T. €. TUAPOMETEOPOJIOTUYECKUX KOMIOHEHTOB
reorpadudeckoro JaHamadTa, OTPAKAIOIUX TO
COOTHOIIICHHE TEIUIA U BIIaTd, KOTOPOE CBOMCTBEH-
HO JJAaHHOM reorpaguueckoil 30He, MO3TOMY H3Me-
HEHME KJIMMaTa JOJKHO OTPA3UThCSA HA JUHAMUKE
THIPOJIOTMYECKOrO PEKUMA PEYHBIX CUCTEM.
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o0IMX Yeprax CyIUTh O TOM, KaK BOIHBIE CHCTeE-
MBI MOTYT pearupoBaTb Ha TOT MJIM MHOH CLeHa-
puii noreruieHust knumara. CBA3aHO 3TO € TEM, 4TO
BO3CHCTBHE HA BOJAHBIE PECYPCHI ONPENEIACTCS
MHOTMMHU Pa3HOHAIIPABJIEHHBIMHU IIPOLIECCAMMU, a UX
KOMIUIEKCHOE BIIUSHHE CIIOKHO IIPOTHO3UPOBATE.
Bo MHOrHX cTpaHax BBIIOIHSIIACH OLEHKA BIUSHUS
I100aJIbHBIX M3MEHEHMH KIMMaTa Ha THIPOJIOTH-
YECKHE CUTYAllMH, HO IIOJIYYCHHBIE BBIBOJBI OYEHb
IIPOTUBOPEUUBBI U3-3a PA3IUYUN PUMEHSIBLIMXCS
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METOAMK MPOTHO3a, Pa3HBIX CIIEHAPUEB KIMMATH-
YECKUX HM3MEHEHUH, pa3HOHANPABICHHOCTH BIIUS-
IOLUX Ha BOJIHBIE PECYPCHI IPOLECCOB, PA3IUYHON
WX U3yYEeHHOCTH U T. 1. ([{lnHamuka xnmmara, 1988;
Armnell, 1999; llluknomanos, ['eopruerckmii, 2008,
2009; I'eopruesckuii, ansirun, 2012 u 1p.).

Jnst pemiennst npodaeM yCTOHYMBOTO yrpaBiie-
HUS BOIHBIMH PECYpPCaMH Ha PETHOHAILHOM YPOBHE
BOCTPEOOBAHHBIM CTAHOBUTCS M3y4YeHHUE IHWHAMU-
KM PEYHOT0 CTOKa MOJ BIUSHUEM PyOOK IIaBHOTO
MOJIb30BaHMsI C Y4YE€TOM ITOTOJHO-KJIMMAaTUYECKUX
ycnoBud. HHTerpanpHbIM TMOKa3aTeyieM MPUPO.I-
HBIX YCIIOBUH Ha BOAOCOOpe SBISETCS PEUYHOM
CTOK. BakHOCTB 3TOrO mapamMmerpa 3akKiIo4aeTcs B
TOM, YTO CTOK MOXKHO paccCMaTpuBaTh Kak (yHK-
[UI0 OTKJIMKA Ha JIIOObIe M3MEHEHUs] Ha BOAOCOO-
pe. DTo KacaeTcs M3MEHEHHI KaK KIMMaTHYECKHX,
TaK U CBSA3aHHBIX C COCTOSHHUEM DPACTUTEIBbHOCTH
U TOYBEHHOTO MOKpoBa. Llens paboTel — cpaBHUTH
POJIb KIIMMAaTHYECKUX M aHTPOIOTEHHBIX (PaKTOPOB
B (OPMHUPOBAHUH CTOKA CPEIHHX M MAJbIX PEK B
YCIIOBUSIX MEHSIOIIETOCS KIMMaTa.

['uaponornyeckuii pexxuM CpeHUX U 0COOEH-
HO MaJIbIX peK HE MJIEHTHYEH TAKOBOMY KPYIHBIX
peK, Tak Kak JaHamadTHas CTPyKTypa BomgocOop-
HBIX 0acCeHOB B HEKOTOPBIX CIy4asx urpaer 6o-
Jiee BaXKHYIO pOJIb, YeM KIMMATHYECKUE (PAKTOPHI.
B cBsI3M ¢ 3TUM aHaIN3 THIPOIOTHUYECKOTO PeKUMa
n3y4YaeMbIX pek mposojwics auddepeHnpoBaHHO
JUISL KpYTIHBIX oporpaduueckux enuHui] CassHCKOM
ropHOH o0nactu — MUHYCHHCKOM KOTJIOBHHBI, 3a-
najHoro U Boctounoro CasiHOB, pa3inyaromuyxcs mno
TEPMUYECKOMY PEXHUMY U XapaKTepy YBIAKHEHMSL.

MATEPHAJIBI U METObI

JlJis BBISIBJICHUS PETMOHAJBHBIX M JIOKAJIBHBIX
0COOEHHOCTEH THIPOIOTMYECKOTO PeKUMa TEPPH-
TOpPUU MPOAHATUZNPOBAHA B MPOCTPAHCTBEHHOM U
BPEMEHHOM aCIIeKTax JMHaMHKa cToKa Ha 21 rup-
POJIOTHYECKOM TIOCTY Ha peKax, (OPMHUPYIOIINX
CBOM CTOK B ropax 3amagHoro u Bocrounoro Casi-
HOB U B MUHYCHHCKOM KOTI0BHHE (pucC. 1).

B pabote ucnons30BaHbl MaTepHabl U3 THIPO-
jgoruyeckux exeronHukoB (Pecypcsl..., 1973) u
¢onnoBeie Marepuansl Pocrunpomera (CrnpaBou-
HUKHU..., 2017). OCHOBHBIM KPUTEPUEM IPHU BbI-
0ope pek ObuIa JTUTEILHOCTD PSAI0B HAOTOMCHUHA
3a CTOKOM, KoTopasi coctanisieT oT 20 qo 60 net u
BKJIFOUAET IOfIbl C PA3JIMUYHON IMAPOKIMMATUUECKON
oOctaHOBKOH. Jlyisi BBISABIEHUS CBA3M JUHAMHUKH
CTOKa peK ¢ KIMMaTHYE€CKHUMH TPEHIAaMH MPUBJIEK-
T JIaHHBIE TI0 OCaJKaM M TeMIeparype BO3IyXa
METEOCTAaHLUUN, PACHOJIOKEHHbIX B pailoHe Hc-
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cinenoannii (Crienain3upoOBaHHBIE MAaCCHUBHI. ..,
2016; Uctounwukwu..., 2017; IToroga Poccun, 2017).

[Ipu popmupoBanuu 6a3bl JaHHBIX 1O THIPO-
JIOTHYECKOMY PEKUMY PEK HCCIEAYeMOro pernoHa
BOCCTaHOBMJIM TIPOTYCKH HAOIIFOJCHUN 32 CTOKOM.
[To BOCCTaHOBJIEHHBIM pPsiJiaM paCCUYUTaHbI CIIETYO-
M€ MapaMeTphl: CpeAHEe MHOTOJIETHEE 3HAYCHHE
CTOKa JUIsl KaXK/I0TO HCCIIEyeMOro BOJOTOKA, KO-
3G GUITMEHTHI BapuaIliy CTOKA IO TOAaM JUIS KaxK-
JIOM OT/AETBHO B3ATOW peKH, MapHble KOdPPUIIeH-
Thl KOPPEJSLUHU CTOKA JJIsl PEK, PAaCHOJI0KEHHBIX B
OJIMHAKOBBIX (PH3UKO-TeOrpaguuecKux yCIOBUIX
(ITocobwue..., 1984; Bramumupos, 1990).

B uccrnenoBanun 3aBHCHMOCTH TOIOBOTO CTO-
Ka peK OT KIMMaTU4YeCKuX (PaKTOPOB HCIOIB30BaH
METOJI MHO>KECTBEHHOTO PErpEeCCHOHHOTO aHaIn3a
(JIeBoBCKmi, 1988). st oleHKH MPOCTPAHCTBEH-
HBIX 3aKOHOMEpPHOCTEW HaIpaBICHHOCTH M MHTEH-
CUBHOCTH H3MEHEHUH TUIAPOKIMMATHYECKUX Ia-
paMeTpoB UCIIOJIL30BAHBI PE3YNBTAaThl PACYETOB 3a
nepuon HaOmoneHui mo meronuke B. A. IllemyTko
(1991). HeoOxomumble Jiisi aHaIW3a CTaTHCTHUC-
CKH€ TIapaMeTpbl MOJTY4YEHbI MOCTe MPeIBaAPUTEIb-
HOTO CIVIa)KMBAaHUS BPEMEHHBIX PSIOB METOAOM
cKonb3dMIei cpenneil. [loctpoenue TpeHI0B ToI0-
BOTO CTOKA PEK U OCaJKOB M K03()(HUIIMEHTOB JH-
HEHHBIX TPEH/JIOB OCYIIECTBIEHO MpH 00paboTKe
BPEMEHHBIX PSJIOB 3TUX BEJIWYMH B NpOrpamme
Microsoft Excel.

AHanu3 JUHAMHKH JIECHCTOCTH BBITIOJTHEH Ha
OCHOBE JiecoycTpouTeiabHbIX MarepuanoB (Takca-
UOHHBIC onucanusl..., 2001). J{ns kaxmoro msaTu-
JIETHETO MEepHo/ia ONpeesieHa CPEeIHEro10Bas II0-
1a]1b, IPOMIeHHAs pPyOKaMH U TIOKapaMu.

B TaGn. 1 mpuBeaeH CUCOK peK, Al KOTOPBIX
MPOBEICH aHANU3 TMHAMUKHU cToka. Mopdomerpu-
YECKHE XapaKTEPUCTHKH OacCEHHOB MPHUBEICHBI
no gaHHbIM [OcynapcTBEHHOTO BOIHOTO peecTpa
(2017). YcnoBHO pekr MOYKHO OTHECTH K CIEIYIO-
IIUM KaTeropusim:

— THIWYHBIC TOPHBIE, OepyIlIre HaYaio B BBICO-
koropbe 3amagnoro u Bocrounoro CasiHOB, ¢ 11j10-
maasMu Bogoc6opos ot 100 1o 2000 km? (B Tadm. 1
o Homepamu 3, 7, 8,9, 11);

— (hopmupytoLIIHE CTOK B CPETHETOPHE, HO B pa3-
JUYHBIX YCIOBUSX YBIQKHEHHUSI, C IJIOMIASIMH BO-
noc6opos ot 200 1o 3000 km? (rmog HoMepamu 1, 2,
10, 12);

— KpyHHbIE BOJIOTOKHU C TUIOIIAISIMH BOI0COO-
poB 6osnee 3000 kM2, CTOK KOTOPBIX (HOpPMHUpPYETCS
KaK B BBICOKOTOPhE, TAK M Ha paBHUHAX (1071 HOMe-
pamu 4, 5, 6, 13-17);

— HeOoJpINe, ¢ IUIONIAIbI0 BoJocOOpa He 00-
nee 700 km?, 6accelHbI KOTOPBIX MOTHOCTHIO HAXO-
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Puc. 1. KapTa-cxeMa PACIIOJIOKCHUA TUAPOJIOIrMYCCKUX ITOCTOB (OTMC‘IGHH

3HAYKaAMHU).

JSITCS B TIpenesax Oe3necHbIX JanamadroB Muny-
CUHCKOM KOTJIOBHHBI (11011 HoMepamu 18-21).
ComnacHO J1€COpacTUTENLHOMY pallOHMPOBA-
auto B. H. Cmaruna u np. (1980), GacceitHbl pek
CEeBEpHOT0 MakpockiioHa 3anagHoro CasHa AMbL,
Kebex, Illagar, Ost, Murna n Komb OTHOCATCS K
CeepHoii  Aunrae-CasHCKOH  JIeCOPAaCTUTENLHOM
MPOBHHIIMM TEMHOXBOWHBIX JiecoB. Ha ceBepe
NPOBHHLMS OKaliMJIeHa MOJI0COH JaHAmadToB co-
CHOBO-0epe30Boi JiecocTenu MHHYCHHCKOH KOT-
JIOBUHBI, CMEHSIOLIUXCA B MPEATOphIX IMOSICOM
CBETJIOXBOMHBIX M CMEIIAHHBIX COCHOBO-JINCTBEH-
HBIX TOATaeKHbIX JiecoB. C aOCONMIOTHON BBICO-
Tbl 300400 M HaunMHaeTcss TEMHOXBOWHBIN TOSIC.
Ha nepHOBO-mOA30IMCTBIX  IIIyOOKOITIEEBAThIX
JI€PHOBO-NAJIEBO-MOA30JUCTBIX OYBAX PACIONO-
JKEHbI YEPHEBbIC KEAPOBHUKH C MUXTOM KPYIHO-
TpaBHO-nIanopoTHUKOBbIe [-II kmaccoB Gonwurerta.
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Hacaxnenust ommyaioTcs pa3pesKeHHOCTBIO, pas-
HOBO3PACTHOCTBIO, HEYIOBIECTBOPUTEIHHBIM B0O300-
HOBJICHHEM KeJ[pa — OCHOBHOHW JiecooOpasyromei
NOPOJIbI B 3TOM 1osice. Hapymiennsie pyokoii ydacT-
KM JIeca BOCCTAHABIMBAIOTCS YEPE3 CMEHY MOPOI.

Ha ropho-taexHbsIx OypsIx mnouBax (Gopmupy-
IOTCSL KEPOBHUKU C MUXTOM M MHUXTapHUKU Tpa-
BsiHO-3eneHoMoIHbIe Il kmacca GoHmTeTa, OTIH-
YaoIIMECS BBICOKOM COMKHYTOCTBIO M TyCTOTOH
JPEBOCTOEB. BBICOKOTOpHBIE TEMHOXBOWHBIE Jeca
NPEICTaBICHbl  CyOaNbUUCKUMUA  TTHXTOBO-KE[I-
POBBIMU PEIKOJIEChSIMU KPYIHOTPABHOM U 3ele-
HOMOIIHO-KPYTHOTPABHOM TPyl THUIIOB Jieca
IV-V «xnaccoB Oonurera. MacCHUBBI IIMXTOBBIX,
MUXTOBO-KEIPOBBIX JIECOB YEPEIyIOTCS C allbIUii-
CKHMHU JIyT'aMHU.

bacceitnbl pex Apananka, 3o10Tas u Yc pac-
TIOJIOKEHBI K F0Ty OT oceBoro CastHCKOTo XpedTa u

CUBUPCKUM JIECHOM KYPHAJL Ne 2. 2018
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Tadauua 1. XapakTepucTUKy BoL0COOPOB HCCIIeTyEeMBbIX PEK

N Pexa Hlmuea pei, O6u1aﬂvm10u1a§u> CP;(I)!;(’:?&‘;Z?M BricoTHble mosica
/1t KM Oaccelina, KM M HAZL YD, M.
Cegepnas Anmae-Casnckas recopacmumenbHas npoGUHyUs
1 Murna 58 490 360 Topnas Taiira
2 | Koms 116 990 488
3 [Manar 99 1680 669 BeicokoropHas TyHzpa; ropHas Taiira
4 Kebex 131 2110 742 Beck criekTp BBICOTHBIX MOSICOB
5 |Os 254 5300 669 OT TIOATAC)KHBIX JIECOB
6 | Ambot 757 9500 959 JI0 BBICOKOTOPHOM TYHJIPbI
FOoicnasn Anmae-Casnckas necopacmumenbhas nPOGUHYUSL
7 | ApagaHka 23 217 863 BricokoropHas TyHpa; TopHas Taiira
8  |3onoras 39 382 1679
9 |Ye 236 6680 930
Cucumo-Kazvipcras necopacmumenvuas npoGuHyus.
10 |b. Cnusnesa 27 110 516 T'opnas raiira
11 |Mumus (Muna) 86 920 755
12 | PoiOnas 288 4800 422 Bechb ciekTp BHICOTHBIX MTOSICOB
13 |Cucum 270 3260 632 OT JIECOCTENH 10 TOPHOM Talru
14 | Cpima 207 4450 584
15 |Myms 127 2180 612
16 |Mana 475 9320 890 BricokoropHas TyHipa; ropHas Taiira
17 | Ka3sblp 388 20900 965
18 |bups 42 300 297 Jlecocrenn; cyxue crenu
19 |Koma 85 670 341
20 |Munyca 21 261 304
21 |OpnoBka 21 177 287

otHocsTcs K FOxxnol Anrae-CasiHCKOM POBUHIIMN
JUCTBEHHUYHBIX JIeCOB. [0 KIIMMaTHYeCKUM ycio-
BUSIM JIaHHAs IPOBUHLIUS PE3KO OTIMYACTCS OT Ce-
BEpHOH 0OJbIlIell KOHTUHEHTAIbHOCTBIO, MEHBLICH
YBIQXKHEHHOCTBIO M, CJEI0BATEIbHO, CHEKTPOM
BBICOTHBIX T0sicOB. JlecocTemnoii mosic (abc. BHI-
cotel 300-700 M) mpeacTaBiieH JIMCTBEHHHUYHUKA-
MU Pa3HOTPABHBIMU C MPUMECHIO OEpe3bl; CBETIO-
XBOWHBIN (JTMCTBEHHUYHO-TAC)KHBIN, a0C. BBICOTHI
700-1200 M) — JIMCTBEHHHWYHHUKAMH 3EJICHOMOIII-
HBIMU C mpumeckio O6epesbl u enu [[-IV kmaccos
OoHutTeTa. B TEeMHOXBOWHOM Tmosce MpouspacTa-
IOT KEJIPOBHUKH 3€JICHOMOILHBIE U Pa3HOTPABHBIE
¢ npuMechlo JicTBeHHMIBI U enu [II-IV kiaccos
OoonuteTa. B moaroneiioBom mosice (abC. BBICOTHI
1600—-1800 M) X CMEHSIIOT BBICOKOTOPHBIE KEAPOB-
HUKHU JIMIIAHHUKOBBIE W OaryJbHHKOBO-MOXOBBIE
IV-V xnaccoB 6onutera (I[Tomukapmos, 1970).
Pexu Bocrounoro Casina Mana, Kazbip, Mumus,
[Mymp, Ceina, Cucum, PriOnas u CnuzneBa OepyT
Havaso U GOPMHUPYIOT CBOI CTOK Ha 3aI1aTHOM CKJIO-
He BocTtouno-CastHckoii ropHo# cucteMbl. bacceii-
Hbl HekoTopbix pek (11, 12, 16, 17) momHOCTBIO

CUBUPCKU JIECHOU YKYPHAJL Ne 2. 2018

HaxonsTcs B npeaenax Cucumo-Kasbipekoil neco-
pacturenbHON npouHIMK (CmaruH U 1p., 1980),
TOTIIa KaK 3HAYMTEIIbHBIE IO 0acCeHOB peK
Iyme, Ceina 1 Cucum npuypoueHbl K MUHyCcHH-
ckoil kotnmoBuHe. J[ns Cucumo-Kaswipckoii sneco-
pacTUTENHbHON MPOBUHIMM XapaKTEPHO TOCIIOACTBO
muXToBbIX JiecoB. Ha Beicotax 350-800 M Haz yp. M.
npeobaaiaoT YepHeBble KPYMHOTPABHBIE U TAro-
porHukoBbie nuxtapHuku [I-111 knaccoB Gonurera
C NMPUMECBHI0 OCHHBI. B LleHTpasibHONM yacTu mpo-
BUHITMU (JIeBoOepexbe MaHbl, BepXoBbsi ChIIBI U
Cucuma) pacnpocTpaHeHbl KeIpoBble Jieca 3ele-
HOMOIIIHO# rpynmnsl TUNoB Jeca [II-1V knaccoB 60-
HuTera. BepxHuii ropHO-TaexkHbIN 1osic (a0C. BbI-
cotel 800—1300 M Hax yp. M.) 00pa30BaH YUCTHIMHU
MUXTOBBIMU JIECAMU 3€JICHOMOIIIHOM TPYIIIIBI TUIIOB
neca IV-V knaccoB 6onutera. B cybanpnuiickom
N0sICE MUXTAPHUKHU MPEACTABICHBI CIIOPATUUECKH —
110 JIO)KOMHAM U pycllaM BPEMEHHBIX BOJIOTOKOB.
bacceiinsl pex bups, Koma, Munyca u OproBka
MOJIHOCThIO HAxoJsATcs B Ipenenax MUHYCHHCKON
KOTJIOBUHBL. JIji1 GacceiiHOB 3TUX peK U KOTIO-
BUHHOM yacTu 6accerinoB pek lyms, Coina u Cu-
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CHUM XapaKTEpHO coYeTaHHe Oe3NECHBIX CTEIHBIX
JaHamadToOB C JecocTenblo. B mpenropHoi yactu
KOTJIOBUHBI NPEACTABIEH IOSC COCHOBO-JIMCTBEH-
HUYHOU Jecoctend. Ha ceBepHBIX CKIIOHAxX Mpo-
U3pacTaloT JIMCTBEHHUYHUKH OPYCHUYHBIE U 0COY-
koBo-3ereHomoiuHble [-III kmaccoB Oonutera u
cocusiku [I-111 kitaccoB GOHUTETA 3€TICHOMOIITHOM |
pa3HOTpaBHOM TpymIT TUTIOB Jeca. KOKHbIe CKITOHBI
3aHSATHI JIUCTBEHHUYHUKAMU KYyCTapHHUKOBO-Pa3HO-
tpaBHbiMU [II-1V knaccoB 6onutera. B nenTpasib-
HOW YacTU KOTJIOBUHBI JIECHAs PACTUTEIbHOCTb
MIPeCTaBIeHA JIEHTOYHBIMU OOpaMu — COCHSIKaMH
MepTBONOKpoBHBIMH V-V kilaccoB OoHUTETA.

Cy1iecTBeHHasi HAPYIIEHHOCTh JIECHOTO TTOKPO-
Ba CBA3aHA C MPOMBIIIEHHBIM OCBOEHUEM JIECOB C
cepenunbl 50-x rr. XX B. BeipyOanuce Hanbosee
JOCTYITHBIE MAaCCHUBBI Ha CEBEPHOM MAaKPOCKIOHE
3anannoro CasiHa, B Oacceitne p. Mana, B ee cpeji-
HEM M HIKHeM TedyeHuu. Kak mokasanu Hamu uc-
cienoBanus (bypenuna u np., 2012), 6onee 40 %
oT obmiel turomanu Oacceitna p. Kebex u okomo
35 % ot obmel muomanu OacceitHa p. Tairumn
(nputok 1lanara) cocTaBisitoT MPOU3BOJHBIE Jieca,
YTO OTPAXKAET CTENEHb HAPYIIEHHOCTH KOPEHHBIX
JecoB B 3TUX Oacceiinax. HauOomnbieil HapyieH-
HOCTBIO XapaKTEPU3YIOTCS Jieca YEPHEBOTO Mosica,
rae Oonee 65 % mulomaau 3aHUMAIOT Jieca Mocle-
pyOOUHOTO TPOHCXOXKAEHUS. B TOpHO-TaexkHOM
MOsICe Ha JIOJIF0 TIPOM3BOMHBIX JIECOB MPUXOIUTCS
15-17 %. CormnacHo JIuTeparypHbIM HUCTOYHUKAM
(ITonmukapmios, 1970; Epmonenko, 1981), k koHIiry
60-x rr. XX B. Hamboyee NOCTYNHBIE KEIPOBBIC
Jeca B 4epHeBOM mosice 3amagHoro CasHa ObLTH
MIOYTH MOJTHOCTHIO BHIPYOJICHBI.

PE3VYJBTATHBI U UX OBCYXIEHHUE

AHalm3 IWHAMHKH TOJOBOTO CTOKA PEK IOKa-
3aj1, YTO, HECMOTPSI Ha 3HAYUTEIBHYIO BapHaOelb-
HOCTB T10 TOZIaM, JUISl BCEX PeK N3y4yaeMoro pernoHa
XapaKTepHbI OOIIME 3aKOHOMEPHOCTH H3MCHCHHUSI
THJIPOJIOTUYECKOTO PEKUMA MO CE30HaM: SIPKO BbI-
pakeHHAsl 3UMHSISI MEKEHb, BEICOKOE U PACTSIHYTOE
BO BPEMEHH BECEHHEE TOJIOBObE, KOTOPOE MHOTAA
CMBIKAeTCs C JICTHE-OCCHHUMU MaBojakamu. Ha pe-
Kax, UMEIOIINX HeOONbIINE IUIOMIA N BOIOCOOPOB,
3a Mecsll, Ha KOTOPBIN MMPUXOIUTCS UK MOJIOBO/IbS,
nipoxoauT 110 50 % ot 0O6bema romoBoro cToka. J{is
peK ¢ Iiomaapio Bomocbopa Oomee 1000 km? Ha
MUK 1os1oBojbs puxonutces 20-30 % oObema ro-
JIOBOTO CTOKA.

[TpoomKNUTENPHOCTE  BECEHHETO  MOJIOBOIbBS
cocraBisger okoso 3 Mmec. (anpenb—uioHb). Ilpu
aHanmu3e Tpa(UKOB €KETHEBHBIX PACXOJO0B BOJIBI
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OTMEUYEHO HECKOJIBKO MTMKOB BECEHHETO MOJIOBOIbSI.
D10 00YyCIOBICHO KaK BO3BPAaTOM XOJIOOB, TaK U
ocaJIkaMH B IEPHOJI IOJIOBOAbS. BOIHBI JOKIEBBIX
MaBOJKOB, C(pOPMHUPOBAHHEIX HAa (OHE craja Be-
CEHHETO CTOKa, PAaCTATHBAIOT BECEHHEE MOJIOBOIBE
Ha peKax MHOIJA 10 CepelMHBI UI0JIs, co3aBasl 1o-
CTETIEHHBIN NepexoJl K JeTHEW MekeHH. B oTaens-
HBIE TOJBI BECEHHEE TOJIOBO/IbE CMBIKACTCS C JIeT-
HE-OCEHHUMHU JIOKJEBBIMU MTABOJIKAMHU.

s Toro 4toObl COMOCTaBUTH CUHXPOHHOCTD
KOJIe0aHUN TOJAOBBIX CTOKOB PEK, BBIMOJIHEHO paH-
’KMpOBaHHEe 0ACCEMHOB PEK I10 TUIOIIAIN U JUIS KaXK-
JIOi TTapbI BOAOTOKOB, MMEIOIINX OJTM3KHUE 3HAYCHUS
Tionaged BoAoCcOOpHBIX OacceHOB, paccuyuTaH
KOS GUIMEHT KOPPEJISIINH.

Bricokue 3HadeHHsS] KOAPQPHUIIMEHTOB MapHOU
koppesaiu ctokoB (0.75-0.89) ormeuens! yis rop-
HBIX pek 3amaanoro CasHa. MeHbIIMMU 3HAUCHUSI-
MU KOpPEJSILIMU XapaKTepU3YIOTCsl pekH, (GopMUpy-
1ole cToku B ropax Bocrounoro Casira (0.50-0.66).
Jlnist Gonee KpyITHBIX PEYHBIX OacceiHOB K0 huIm-
€HTBI MAPHOUN KOPPEJALUN PEYHOTO CTOKA COCTaBIIS-
10T 0.79-0.89, Torna Kak Ha MaJbIX PeKax, UMEIOIIIX
mmHy He Oonee 49 km (b. CnusHeBa, ApajaHka,
3omotas), 3Ha4eHUS KOA(PPUIMEHTOB MUHIUMATHHBI
(0.35-0.42). Takum oOpa3oM, Ha OOJBIIMX BOMO-
cOOpHBIX OacceitHax THIPOJOTHYECKUI PEXHUM BO-
JIOTOKOB OIIPEACIAETCS OOLIMM XapaKTepoM YBIIakK-
HEHUS TEPPUTOPUH, KOTOPBIA TIEPEKPHIBAET BIHUSHHIE
BCeX ApYyrux (pakTopoB. OTCYTCTBHE CHHXPOHHOCTH
Kosie0aHU CTOKOB I10 TojiaM JJIsl peK MUHYCHHCKOM
KOTJIOBHHBI MOJKET OBITh CBSI3aHO KaK C JIOKaJbHBIM
XapaKTepoM pacHpesieNieHNus] OCa/IKOB BCIIECICTBHUE
ocobeHHoCTel oporpaduu, Tak U ¢ Tiepepacrpere-
JICHWEM TOCTYHAOIEeH BIIard MEXIy HCIapeHUuEM
Ha BOJOCOOPE U PEYHBIM CTOKOM.

J1nist BBISIBIIGHUS CBS3U CTOKA C KIMMAaTHYECKHU-
MU XapaKTepUCTHUKAMH HCCIETyeMOTro PeTHOHa Me-
TOJIOM MHOKECTBEHHOTO PErPECCHOHHOTO aHajIH3a
o0OpabaTbIBajy 1aHHBIE IO CTOKY 21 pexu u MeTeo-
JaHHble TOo mectH MeteoctanuusM (Kpacnospck,
Conanaka, Munycunck, Epmakosckoe, ['puropnes-
ka, Onenbs Peuka). Tonbko mis ceMu pek moiyye-
HBI TUAPOJIOTUYECKUE MOJIENIH, B KOTOPBIX TOA0BOM
CTOK PeK JIOCTOBEPHO CBSI3aH C KOMILIEKCOM THIpPO-
KJIMMaTHYECKUX MapaMeTpPOB YEThIPEX METEOCTaH-
i (Tabm. 2).

WccnenoBanus, npoBeICHHbBIE B CEBEPHBIX paii-
onax Cubupu u BOCTOUHBIX [IpUUCCHIKKYIBS, TMO-
Ka3ajH, 4TO JUHAMHUKA PEYHOTO CTOKA B HanOOJb-
IEH CTETIeHN 3aBUCUT OT CTOKA MPEbIIYIIEro roaa
u ocankoB (OnyuuH u np., 2014). IIpu 3Tom poib
ocankoB auddepeHnupoBana Mo MecsaM B 3aBU-
CHUMOCTH OT Teorpa(puyecKoro MOJIOKEHUsT PEUHBIX
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Taoaumna 2. PerpeccroHHbIE THAPOIOTHUECKUE MO TOI0BOTO CTOKA

1:]1\591'1 Pexa Meﬁ:ggﬁ:}?ﬁﬂﬂ VYpaBHenue R? G F
3anaonwvii Casn

1 |Murna I'puropseska Y=-36.85+0.51X+0.64 X,+ 021 Ip 0.68 | 33.5 | 16.1

2 |Os Epmaxosckoe | ¥'=157.07+0.55 X,+0.98 X+ 1.04 X, + 0.57 X;+0.25 ¥p | 0.72 | 50.0 | 24.3
Bocmounwiii Caan

3 |b. CiuzneBa | KpacHospck Y=-2257+0.88 X+ 1.07 X, 0.64 | 399 | 21.3

Pri6Has Consnka Y=-106.92 +0.78 X,+ 1.09 X;+ 0.63 X;+ 0.42 Ip 0.50 | 47.8 | 5.2

5 |Mana KpacHosipck Y=21.08+0.76 X,+ 0.89 X,+ 0.36 Ip 0.50 | 46.8 | 8.1

Mumnycunckas Komnosuna
6 |yms EpmakoBckoe Y=-137.23+0.23 X+ 0.78 X,+ 0.83 X;+ 0.32 ¥p 0.58 | 44.2 | 16.3
7 |Koma » Y=9.26+0.15X+0.62 X,+0.16 X+ 0.25 X; 043 | 243 ] 6.1

Ilpumeuanue. Y — Tol0BOH CTOK, MM; X, — CyMMa H/IKHX aTMOC(EPHBIX OCAJKOB, MM; X, — CyMMa TBEP/bIX arMOCHEPHBIX
ocankoB, MM; X,, X, X, X; — cpeaHeMecayHble 3HaUE€HHs OCAJIKOB B alpelle, Mae, MIoJIe U aBI'yCTe COOTBETCTBEHHO, MM; Yp — ronoBoil
CTOK IPEJBIIYIIETro Tojia, MM; R? — HHAEKC JeTepMuHain; G — cTaHAapTHas ommoOka ypaBHeHus; F' — kputepuii Ouiepa.

OaccelinoB. B Hacrosmeli paboTe B KauecTBe Tpe-
JIMKTOPOB B MOJTYYECHHBIX YPAaBHEHHAX UCIOIb30Ba-
HBI 3HAYEHUS CTOKA MPEABLAYINEro Trofa M Mecsd-
HBIC CYMMBI OCAJIKOB 10 YETHIPEM METEOCTAHIIHSIM,
Ha KOTOPBIX TOJI0Basi CyMMa OCaJKOB KOPPEIHPYET
C TO/IOBBIM CTOKOM DEK.

AHanu3 TUAPOJIOTHYECKUX MOJeIel CBHe-
TEJILCTBYET O TOM, YTO TOJI0OBOW CTOK MCCIICIYEMbIX
PEK JIOCTOBEPHO CBSI3aH C BEJIMYMHON OCAIKOB M
CTOKOM MpeablAyIIero roga. Bee ypaBHeHHs pas-
JMYAIOTCA MEXIY COO00H Mo HaOOpy MEepeMEHHBIX.
Hawubosiee 3Ha4MMBIM MOKa3aTesieM BO BCEX ypaB-
HCHUSIX SIBJISICTCSI CyMMa TBEPJIBIX OCAKOB. 3HAUE-
Husi T-KpUTEpHsi ATOTO MoKa3arens sl BCEX PeK,
3a uckiouenreM p. Komsl, ot 3.1 1o 6.6 (ipu j0-
croBepHocTH 95 %), T. €. mast OOJBIIMHCTBA PEK

To0BOI CTOK, MM

paccMaTpuBaeMOil TEPPUTOPUH OCHOBHBIM HMCTOY-
HUKOM (hOPMUPOBAHUS CTOKA SIBISETCS HaKaruBa-
€MBI 32 3UMY CHEKHBIN TTOKPOB.

UYro KacaeTcs poiH KUAKUX OCATKOB, HAMOOIh-
miee 3HaYeHWe B (OPMHUPOBAHMM PEYHOTO CTOKA
UMEIOT 0CaaKu I100 anpens—mast, 1100 uromns. Jis
HEKOTOPBIX peK, Takux kak PwriOnHas u Koma, 3Ha-
YUMBIMHU MPEAUKTOPAMU SBIISIOTCS U BECEHHHUE, U
netaue ocanku. s nsatu pek — Murna, Osi, Pei6-
Hasg, MaHa u llymb — rogoBoil CTOK HEIMHEHHO
BO3pacTaeT C POCTOM CTOKa MPEAbIIYIIEro rojaa,
torna kak Juist croka Komel u bonbmoit CiiuzHeBbl
JlaHHasl 3aBUCUMOCTh OTCyTcTBYyeT. Ha puc. 2 mo-
Ka3aHbl TpaUKU 3aBUCUMOCTH CTOKA pek PriOHas 1
Os or Haubosee 3HAYUMBIX THJIPOKIUMATUYECKUX
napameTpoB.

To10BO# CTOK, MM

Puc. 2. ['paduku 3aBUCHMOCTH TOIOBOTO CTOKa pek PriOHast (@) u Os (6) OT THAPOKIMMATHYCCKIX TapaMETPOB.
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T. A. Bypenuna, J]. A. Ilpvicos, E. B. ®edomosa

OTcyTCTBUE CBSI3U MEXKIYy CTOKAMH TEKYIIETO
U npenpinyiero rofoB i pek Koma u bonbiias
Cnu3HeBa yKa3blBa€T Ha pas3iUuMs T'MIPOreosio-
THYECKHUX YCIIOBUI Ha MCCIEAYEMBIX BOIOCOOpPAX.
Pacunenenue ruaporpada p. b. CrnusneBa mo tu-
MaMm MUTaHus MOKa3ajao, YT0 OCHOBHOM €€ THII MO-
BEPXHOCTHBIN, YTO CBA3aHO C HE3HAYUTEIBLHOU
IyOMHOH Bpe3a ee pyciia. DTO 3HAYUT, 4TO B (op-
MUPOBAaHUM CTOKA IPYHTOBBIE BOJBI HE YYaCTBYIOT
U CTOK MPEAbIAYIIETO ToJja HEe OKa3bIBACT BIMSHUS
Ha CTOK Tekyulero. baccelin p. Koma Haxogutcsa B
npenenax MUHYCHHCKOW KOTJIOBUHBI, B panlOHax
pacupocTpaHeHus Tecuanblx nous. [Ipu xoporiei
BOJIOIPOHHUIIAEMOCTH 3TUX TOYB Ha JAHHOM BOO-
cOope He MPOUCXOIUT KOHCEPBAIMH BIIATH, MOCTY-
MUBLIEH B MPEAIIECTBYIOEM IOy, B OTIMYHE OT
0acceiiHOB TOPHBIX PEK, TJe KOPEHHbIE TOPHBIE T10-
OBl CIIOCOOCTBYIOT aKKYMYJISILIMM BJIard B BEPX-
HUX TOPHU30HTaX MOYBOrpyHTOB. CrnocoOHOCTH
AKKyMYJISILIMY BJIard B BEPXHUX TOPU30HTAX [10YBO-
TPYHTOB B 0acceifHax TOPHBIX PEK MOITBEPKIAIOT
nanneie A. B. Jlebenera (1982), a Takxke uccie-
nosanus M. I1. Cmupnosa (1970). ITouBbl ropHBIX
CKJIOHOB 3amaHoro 1 Bocrounoro CasgHoB oTiinya-
FOTCS BBICOKOH BJIAarOEMKOCTBIO, YTO CITOCOOCTBYET
KOHCEpBAIlMH BJIard, MOCTYMHBILIEH HAa BOZOCOOp B
MPEIECTBYIOLIEM TO/ly, U 0OecleyrBaeT ee yda-
cTHe B OPMUPOBAHHUHU CTOKA MOCIIEAYIOIIETo rosia.

B nHayuHOl mmTeparype OTMEYEHO, 4YTO IS
Antae-CasiHCKOM TOpHOM CTpaHbl B LIEJIOM Xapak-
TEpHbI TI00aNbHBIE TEHACHLUU MOTEIUICHUS KIIU-

Mata (CeBacTbsiHOB, 1998; MI3MeHeHne KiIMMara. . .,
2011). [nst ropHBIX pernoHOB fora KpacHosipckoro
Kpasi MmyOnuKaluii 1Mo M3y4YeHUIO TUHAMHUKH CO-
BPEMEHHOI0 KJIMMaTa cyuectByeT HemHoro. Co-
IVIaCHO MCCIEIOBAHUSM JUHAMUKH KIIMMaTHYECKUX
napaMmerpos 3a nepuop 1950-2000 rr, B 3aman-
HoM CasiHe OTMeYaeTcsi MOJOKHUTEIbHBIA TPEeH
TEMIIEpaTyp BO3JyXa BO BCE CE30HBI, HO Hauboee
WHTEHCUBHBIA — 3UMON U B MEPEXOJHBIE MEPUOBI
(Um u np., 2007). CpaBHUTENBHBIN aHATH3 TPEH-
JIOB paJMallMOHHON TeMIleparypbl TOPHOM Tailru
tora KpacHosipckoro kpast U AMHaMUKH CpelHEMe-
CAYHBIX TeMIepaTyp MereocTaHuun EpmakoBckoe
3a mepuon 1999-2010 rr. mokasai, 4To 3TOT Nepu-
O] XapaKTepU30BaJICs CHIKEHHUEM CPEIHETOA0BOM
temneparypsl Bo3ayxa (IlleBeipHoros u ap., 2012).

Hexotopeie uccnemoBatenu Ha (oHe oOImMX
TEHJCHIUN TOTEIVIEHNS KJINMAaTa BBIAEISIOT pai-
OHBI 3AMETHBIX OTPHUIATEIBHBIX TPEHIOB TEMIIepa-
Typsl Bo3nyxa (Llepcrtiokos, 2008, 2012). Benen-
CTBUE HEOJHO3HAYHOM OLIEHKH HAalpaBIeHHOCTH
KJIMMaTHYECKUX M3MeHeHHH ¢ koHna 90-x rr. XX B.
MBI TIOCYUTAJIN IIETIECO00Pa3HBIM TMPOAHATHIUPO-
BaTh JJaHHBIE IO TEMIIEPATYPHOMY PEXKHUMY U OCaI-
KaM OTAeNbHO st AByXx mepuozaos: 1940-2000
u 2001-2012 rr. (tadm. 3). I[Ipu 3TOM MBI corac-
Hbl ¢ BeiBogamu I. C. Briconkoii ¢ coast. (2002),
YTO CpeJHUE MOKa3aTeau TEeMIIepaTypbl BO3IyXa
U OCAJKOB MO Pa3IMYHbIM NEPUOJAM OCPEIHEHUS
3HAYUTEIBHO PA3JINYAOTCS B 3aBUCUMOCTHU OT BBI-
Oopa JTMHBI BpEMEHHOTO MHTEpBaja M ero HaJaja.

Tadmuua 3. KoaddurmeHTs! TMHEHHBIX TPEHI0B TEMIIEPATyphl BO3AyXa H OCAIKOB 110 JaHHBIM

PEICPHBIX METEOCTaHIINI

Koaddunment mureitHOrO TpeHna
MereocTaHius 19402000 rr. 2001-2012 rr.
TrOI0BOM XI-1V | V-X TrOI0BOI XI-IV V-X
Temnepamypa 6ozdyxa, °C
Kpacuosipck 0.039 0.058 0.020 —-0.007 0.042 —0.055
ComnsHKa 0.023 0.046 0.001 —0.142 —0.198 —0.085
MuHycHHCK 0.036 0.069 0.005 —0.152 —0.243 —0.062
OrneHps peuka 0.026 0.049 0.005 —0.085 —0.106 —0.064
Cymma ocaokos, mm
19662000 rT. 2001-2012 rr.
Kpacuosipck —0.801 0.083 —0.884 —0.395 2.738 -3.133
ConsHKa 1.624 0.699 0.925 1.449 0.746 0.703
MuHycHHCK 0.185 0.263 -0.077 —11.906 -3.122 —8.784
EpmaxoBckoe -1.721 —-0.837 —-1.089 - - -
I'puropreBka -0.913 0.430 —1.343 — — -
1947-2000 rT. 2001-2012 rr.
EpmaxoBckoe —-0.760 —0.482 -0.276 - - -
I'puropreBka —1.728 —0.744 —0.984 - - -
Onenps peuxa -3.644 —-1.900 —1.744 0.398 —1.880 2.278
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Puc. 3. Tpenas! Temneparypsl BO3LyXa 10 CKOIB3SMMM 10-IETHUM CPETHUM 3HAYECHUSIM /ISl METEOCTaH-
it Munycunck (1) u Onenbst peuka (2): a — roioBoif; 0 — JJ1st X0JI0IHOTO ¥ B — JIs TEIIOTO MEPUOoAa rojia.

Tem HEe MeHee BpeMeHHoM psia 3a 10—12 net oTpa-
JKaeT TeHJACHIIUN KIMMaTHYeCKUX U3MEHEHUH.

AHanm3 IUHAMHUKH TeMIIepaTyphl BO3AyXa Ha
pETepHBIX METEOCTAHIMIX ITOKa3al, YTO B pailoHe
uccienoBanuii ¢ 40-x rr. XX B. 70 2000 r. Habmrona-
JIOCh €€ MOBBILICHHUE, TPUYeM MaKCUMAaJIbHbIE 3Ha-
YeHus1 KOA(PUIMEHTOB JTHHEHHBIX TPEHIOB XapaK-
TEPHBI JJI XOJIOAHOTO Tieprosa rona (cMm. Tabai. 3).
C 2001 r. g Bcex pemnepHbIX METEOCTAHLUI Ha-
OJro/IaeTCsl TMOHMKEHUE CPEHETOJIOBOM TemIiepa-
TYPBI BO3/yXa M JUIsl XOJIOAHOTO repuona kodhhu-
LIUEHT TpeHJa B 2—4 pasa BhIIIe, YeM JIJIsl TETJIoTO0.
OTH TEHIEHIMU K MOXOJIOJAHUIO KJIMMara Corvia-
cytorcst ¢ janHbiMu A. I1. IlleBbIpHOrOBa ¢ COaBT.
(2012) nns ropao#t cucteMsl 3anaanoro CasHa.

B cBsi3u ¢ Tem, 4TO 3HaueHUE KOAPPUITMCHTA
TpeH/a KJIMMaTHYECKHUX IOKa3aTeliell 3aBHCHT OT
BbIOOpA JUTMHBI BPEMEHHOTO MHTEpBaja M €ro Ha-
YaJbHBIX 3HAYEHWH, Mbl NpPOaHAIU3UPOBAIU H3-
MEHUYUBOCTB TEMIIEPATYPbI BO3IyXa [0 METEOCTaH-
1usiM MunycuHCK 1 OJIeHBS pedKa Mo CKOJIB3SIITIM
CpeaHeeKaIHbIM 3HaueHusIM (puc. 3).

Tpennpl Temneparypbl Bo3iyXxa HE paBHO3HAY-
HBI JU1s1 MUHYCHHCKON KOTJIOBHUHBI U BBICOKOTOPbS
3anagnoro CasiHa, IpUYeM TOBBIILICHUE TeMIlepa-
TypBbl OoJiee BBIPAXKEHO B XOJIOAHBIN MEpPHO roja.
W3 nanHbIX, 0TOOpaXKEHHBIX HA PUC. 3, CIIEAYET, YTO
npu 00IIeM TPEHIe YBEIMYCHUSI TEMIIEPaTypPhl BO3-
JTyXa TepHO/IbI ITOTETUICHUS YePeI0BAIIICh C TIEPHO-
JTaMH TTOXOJIO/TaHuSI.

TpeHapl OcajKoB MO J@HHBIM METEOCTaHLUN
UCCIIEyeMOTro palioHa XapaKTepU3yroTCs pa3HOHa-
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MPaBIEHHOCTHIO (cM. Tabm. 3). J{ins MuHycHUHCKa 1
CoJISIHKM XapaKTepeH IMOJIOKUTENBHBIN TPEHI TO-
JIOBOM CyMMBI OCAaJIKOB, TOT/Ia KaK JiJIsl METEOCTaH-
uuii EpmakoBckoe, I'puropeeBka u OneHbs peuka,
SIBJISIFOIIMXCSL  PETPE3CHTATHBHBIMH IS OCEBOTO
xpebta 3anagroro CasHa M ero MPeAropHid, Xapak-
TEepHA TEHICHIMS CHIKEHHsI ocaiakoB. [Ipu sTom
nokaszarenu 3a 19662000 u 1947-2000 rr. pasnu-
4aroTcs. TeMnbl YMEHBIICHUS OCAIKOB 32 MEPHOJ
19662000 rr. B 2 pa3a Bbiie, uem 3a 1947-2000 rr.
C 2001 1o 2012 r. oTMeveH HeOOJIBIION POCT Oca-
KOB 1o MeTeocTaHusaM Osenbs peuka u CossHKa,
HO 17151 MUHYCHHCKOH KOTJIOBUHBI XapaKTEPHO Pe3-
KO€ CHMKEHHE 0CaJIKOB, 0COOCHHO B TETUIBIN TIEpH-
0] rojia.

s Toro 4toObl BBISIBUTH, HACKOJIBKO TECHOM
SBIISIETCSL CBSI3b KJIMMATHYECKUX TPEHNIOB C HM3Me-
HEHHEM PEYHOT0 CTOKAa Ha PErMOHAIBLHOM YpOB-
HE, MBI MPOAHAIM3UPOBAIHA TEHIEHIIUN CTOKA HC-
CJIEyeMbIX PEK 3a pa3Hble MEepPUOAbl HAOIIOIECHUI
(tabmn. 4).

HecMmoTpss Ha TO YTO KOJMYECTBEHHBIEC ITOKa-
3aTeNid TPEHJOB CTOKA B 3HAYUTEIBHON CTENEHHU
OTIPEIETISIOTCS MPOJOKUTEBHOCTRIO TIEpro/ia Ha-
OJro/IeHU, X HANpPaBICHHOCTh Ul OONBIIMHCTBA
peK coBmanaet ¢ TpeHaoM ocaakoB (Onuchin et al.,
2017). Jnst ceMu peK OTMEUYEH IOJIOKUTEIbHBIN
Tpenn croka. [ns p. lyms xosddunueHT aunei-
HOTro TpeHjaa croka paseH Bcero 0.09, uto ykasbl-
BaeT B OOJbIICH CTENEeHN Ha CTaOMIBHOCTH CTOKa,
4YeM Ha ero W3MEHEHHe BO BpeMeHH. M3 cemu pek
C TIOJIOKUTENBHBIM TPEHIIOM CTOKa HauOoJiee BbI-
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Tabamua 4. [Tokazarenu TpeHAOB PEUHOTO CTOKA

) Lot Iomas Cpennuii ) Koa(b(bflunem
Pexa — myHKT HaOIIONCHUMH . 9 ) MHOTOJIETHUH JIMHEHHOTO
HaOJIOIeHU T OacceifHa, KM
CTOK, MM TPEH[1a CTOKa
3anaonwiii Casn
AwmbLi — 1ep. B. AMbun 1958-2002 537 557.3 -1.56
Awmbin — c. Bepxamit Kyxebap 1965-2002 5270 792.7 -1.33
Awmbin — moc. Kaaynpka 1933-2002 9850 662.3 -1.31
ApamaHka — moc. ApagaH 1965-2002 217 700.5 -3.55
3osoras — moc. Ycrb-3050T1as 1968-1994 382 149.2 —0.12
KebGex — nep. ['puropbeBka 1948-2002 1000 554.7 1.23
Koms — nep. Uepenanoska 1950-2002 959 501.0 -2.78
Murna — c. Murna 1965-1994 190 177.5 -1.35
Os — c. EpmakoBckoe 1946-2002 2540 414.4 —0.67
Ve —noc. Yerb-3omotas 1951-2002 6110 333.9 —0.05
Yc —moc. Apagan 1968-2002 1260 780.5 —4.44
[amar — moc. Yere-1lamar 1958-2002 1680 856.7 1.96
Bocmounwiii Caan
Kasbip — noc. Tasrst 1963-1994 11900 794 -1.91
Mana — noc. Koit 1961-2002 3520 502.7 1.48
Mana — noc. Manckuit 1936-2002 9260 344.9 0.42
Mumust (Muna) — noc. Muna 1959-2002 841 436.8 2.81
b. Illyms — c. Umxa 1946-2002 531 230.1 0.09
Cucum — oc. bepezoas 1962-2002 2810 388.7 -2.09
Crima — oc. bemospck 1927-1986 3260 258.6 -1.48
Pri6nast — c. Bepmmao-PriOHOE 1945-1994 110 156.6 0.51
CrnusHeBa — ¢. CIU3HEBO 1975-2002 104 221.2 -1.24
Munycunckas komnosuna
Bups — c. Jlebsaxbe 1956-1994 238 23.1 0.00
Koma — c. Uepnas Koma 1965-2002 504 922 -0.27
Munyca — r. MUHyCHHCK 1954-2002 221 35.8 -0.53
OpioBka — nep. HoBonokposka 1946-1994 107 62.4 0.43

COKHe 3Ha4eHUs K03()(PUIIMEHTOB XapaKTEPHbI IS
TexX, B OacceifHax KOTOphIX B cepeanHe XX B. Be-
JHMCh MacCIITaOHbIE JIECO3arOTOBUTENIbHBIC PAOOTHI:
Mansl u ee nputoka — p. Mumus B Bocrounom Ca-
siHe, a Taxke Keoex u [llagar B 3anagnom Casne.

Ha p. Mana nonoXuTeabHbI TPEH]T CTOKA OT-
MedeH ¢ cepeannbl 30-x rT. XX B. 7151 BCETO NepH-
ona HabOIrOMeHni, HO HanboJee BBIPAKEHHBIN — C
cepenunbl 60-x 10 Havana 90-x rr. XX B. (puc. 4).

Ha ocHoBe aHanmn3a JaHHBIX JIECOYCTPOICTBA U
KOCMHYECKHX CHHUMKOB B CpEHEM T€UeHHU MaHbI
Ha Teppuropun Maranckoro jiecxo3a k 1950 r. mio-
1aap BBIPYOOK ompezenieHa NpUOIM3UTEIHHO B
20 ThIC. Ta, K 1977 I. oHa cocraBisia 13 ThIC. Ta, a
9 ThIC. ra 3aHMMaJH POU3BOAHLIE Jeca (PeroToBa,
CrabpoBa, 2014).

K 1989 r. miomans BeIpyOOK 3aMETHO COKpATH-
nach (10 5 ThIC. ra), HO B CyMM€ C ITPOU3BOAHBIMHU
necamu aocrurana 23 teic. ra. M3 sToro cienyer,
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4TO Ha MpoTskeHuu nout 40 et popmMHupoBaHHe
CTOKa B 9TOW yacTu OacceitHa p. Mana Obu1O CBS-
3aHO ¢ pyOKamMH U TOCIEIYIOUINM MOCIepyOOTHBIM
necoBoccranoBieHrneM. CpeaHuil AeKaHblid CTOK
3a 1986—-1995 rr. ysenuunncs Ha 40 MM 110 cpaBHe-
HUIO C TakoBbIM 3a 1967-1976 rr.

AHaJOrMYHbIE TEHICHUUU JTUHAMHKU CTOKa
nposiBIsTIoTCs Ha pekax Kebex u [llanar, Ho Gonee
3HaYMMOE yBEIWYeHHe KOIPPHUIMEeHTa TUHEHHO-
o TPeHJia CTOKa MPOUCXoauT ¢ 60-x 10 cepeauHbl
90-x rr. XX B. 3a 30 net cTok Ha p. Kebex yBenu-
yucs Ha 49 mm, a Ha p. [llagat — moutn va 100 MMm.

AHanu3 J1ecoyCTpOUTENbHBIX MarepuanoB Ep-
MaKOBCKOIO JIECX03a, B IIpe/eaax KOTOPOro Haxo-
nsarcst 6accerinbl pek Kebex, Illanat u 3Ha4uTENb-
Hasl 4yacTh BogiocOopHoro 6acceitna p. Os, mokaszan,
YTO Ha CEBEPHOM MakpockiioHe 3anaaHoro CasHa
B Oacceiinax pex Kebex u Taitrum (camoro xpym-
Horo nputoka p. lllanar) ¢ cepenunst 50-x 10 KOH-

CUBUPCKUM JIECHOM KYPHAJL Ne 2. 2018
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Puc. 4. Tpenn croka p. MaHa (THAPOIOTHICCKUI TOCT 1MOC. MaHCKHUI) TI0 CKOTB3SIINM

10-1eTHUM CpeTHUM 3HAYEHUSIM.

ma 60-x rr. XX B. BEIUCh WHTCHCUBHBIC PYOKH.
K 1975 1. ocHOBHBIE MacCHBBI JOCTYITHBIX JIECOB
OBUTH TIPOMICHBI pyOKaMU TJIABHOTO ITOJIb30BaHUSI.
CommacHO JaHHBIM JHUCTAHIIMOHHOTO 30HIUPOBA-
Husi, B Oacceitnax pek Kebex u Taiirum c 1989
mo 1999 r. Bo3pacrtaeT cyMMapHas IJIOLIAAb BbI-
pYOJIEHHBIX JIECOB 3a CYET NpPOBEACHHUS PyOOK B
TOPHO-TAEKHOM TIOSICE. DTO TaK)Ke MOATBEPIKIACT-
csl pe3ylbTaTaMH aHalln3a BO3PACTHOU CTPYKTYPHI
BTOpPUYHBIX JiecoB. Hanbonee Monoapie 1peBOCTON
XapaKTepHbI Ul TOPHO-TACKHOTO T0sica, B YepHe-
BOM Tiosice mpeoOnanaroTr 40-50-1eTHHE Hacaxe-
nus (bypenuna u np., 2012).

Uto0Obl MpOCHEIUTh BIUSHUE CBEXUX BBIPY-
00K Ha CTOK M HCKIIIOUYUTH BIHSHUE OCATKOB, MBI
MIPOBEJIN CPABHUTENBHBIN aHATN3 JUHAMUKHU KO3(-
¢unmenTa croka (OTHOIIEHHUS CTOKA K OCajikaM) ¢
JUHAMHKOH TJIOMIAeH CBEXHUX BBIPYOOK IO MATH-
JeTUsIM (CyMMHUPOBAUCH TIJIOMIATN BBIPYOOK OT 1
1o 5 ner). CommacHO JaHHBIM, OTOOPaXCHHBIM Ha
puc. 5, MakCUMaJlbHbIE 3HauY€HHs KOd(pQHIHeHTa
cToka Ha p. Kebex B mepuonsr 1954—1958, 1969—
1973 rr. u ¢ 1984 no 1992 r. coBnanarT ¢ yBenu-
4yeHneM BbIpyOaeMbix turomianeii (Onuchin et al.,
2017). B oTu mepuoabpl eXerogHo BhIpyOaIoch 10
3 % oT BoocOOpHOH IIIOIIA I TOPHOH YacTH Oac-
celina p. Kebex.

HecmoTps Ha HeKoTOpble 00LIME TEHACHIIUH
JIUHUR Ko3(p@UIMEeHTa CTOKa U CyMMAapHOHW ILIO-
131 BBIPYOOK MO MATHIETHSIM, TECHOH KOppems-
LIMOHHOM CBSI3U MEXAY 3TUMU JIByMsI BEJIMUMHAMU
He HaOmonaetcst. CoracHo TaHHBIM, OTOOpaKeH-
HBIM Ha puc. 5, k 2002 1. momaan BHIPyOOK pe3Ko

CUBUPCKU JIECHOU YKYPHAJL Ne 2. 2018

COKpamaroTcs, ko3(pPHUIMEeHT CTOKa OCTaeTcs J0-
BOJIbHO BbICOKUM — 0.5. DTO yKa3bIBaeT Ha TO, YTO
Ha BbIpYyOKax NpeAblIyLINX JIET BOJOPETYIUpYIO-
mye GyHKIMH BOCCTAHOBHUIIMCH HE MOJHOCTBIO.
CornacHo ganasiM A. Onuchin et al. (2017),
CTOK B JINCTBEHHBIX MoaomHskax Ha 10-20 %, a B
MUXTOBBIX MOJIOHSAKAX M kepaHskax Ha 30—40 %
BBIIIIE, YEM B HE HApPYIIEHHBIX PyOKamMH KeIpOBO-
IUXTOBBIX HacaxJeHusx. IlonHoro BoccTaHOBIIE-
HUSI CTPYKTYpBI BOJHOTO OajiaHca Ha BBIPYOKax B
TEeMHOXBOWHBIX Jiecax 3amagHoro CasiHa HE Mpo-
ucxonut gaxe uepe3 S0—60 ner (bypenuna u ap.,
2012), Ho B pe3ynbrare TOro, 4TO jeca B TOPHO-
TaeKHOM IOsSICE BBIPYOQIM HE TaK WHTEHCHBHO,
ctok p. Kebex xapakrepusyeTcsi OTHOCUTEIBHOM
crtabunpHOCTBIO. PyOKku B Oaccelinax pek KeOex
u [llagar He BBI3BAJIM 3HAYMTEIBHBIX aHOMAJIUN B
YBEJIMYEHUH TOOBOTO CTOKA ATHX BOJOTOKOB. JIo-
KaJM3a1us 1iomiaiel BEIpyOoOK K Y4epHEBOMY TOSCY

s Koadpdumumenr croka
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Puc. 5. U3menenne koddduimerTa cToka U IUIOMAIN
BBIPYOOK 1—5-nmeTHero Bo3pacTa B Oacceiine p. Kebex.
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TOPHOM Talird MOBJUsJIA HAa CE30HHYIO JMHAMUKY
CTOKa U pa3BUTHE 3PO3UM MOYB Ha BhIpyOKax (Jle-
oenes, 1982).

[To pesynpraTam MpOBENEHHBIX HCCIEIOBAHHIMA
MOXXHO KOHCTaTHpOBaTh, YTO TEHICHIIMU H3Me-
HEHUSl TUAPOJOTUYECKOTO pPEKHMMa HCCIeTyeMOi
TEPPUTOPHH 3aBUCST HE TOJIBKO OT KIIMMATUYECKUX
W3MEHEHHUH, HO U B 3HAYUTEIBHOM CTENEHU OIpe-
JIEJISIIOTCS JIECOXO035MCTBEHHON JIESTEIbHOCTBIO Ha
peunbix BonocOopax. PyOku neca u xapakrep mo-
CIIEYIOIUX JIECOBOCCTAHOBUTEIBHBIX CYKIIECCHI
B 3HAUUTENIBHOM CTENEHU BIUAIOT HAa W3MEHEHUE
CTPYKTyphl BopHoro Oananca (bypenuna u np.,
2012). ConocraBieHue AUHAMUKA TUIOIIA/ICH, Ha-
PYIICHHBIX PyOKaMu KOpEHHBIX JIECOB, B Oaccei-
Hax pek Mana, Ke6ex u lllagar ¢ TpengamMu ctoka
9TUX PEK MOKA3bIBAET, YTO aHTPOIIOTEHHAs TPaHC-
(hopmarus JIeCHON pacTUTENLHOCTH MO/ BIUSHUEM
pyOOK «paboTaeT» Ha CHU)KEHHE UCTIAPSHHUS Ha BO-
nocOope U yBenuueHue croka. HecMotps Ha 3Haun-
TEJBHYIO BapUadeIbHOCTh CTOKA IO TO/1aM, TPEH/IbI
KO3 PUIIMEHTAa CTOKA ITUX PEK H3MEHSIOTCS He-
3HAYUTEIBHO, YTO YKa3blBA€T HA OTHOCUTEIIbHYIO
CTaOMIIBHOCTH BOTHOCTH PEK. DTO, HA HAIll B3I,
CBSI3aHO C KyMYJIATUBHBIM 3()(EKTOM aHTPOIIOTEeH-
HOW TpaHc(opMaluu JIECHOM PacTUTENbHOCTH HA
BOIOCOOpax, T. €. HOBBIMHU BbIpyOKaMu, 3apacTaHu-
€M CTaphIX U CO3[aHUEM JIECHBIX KYJIBTYD.

3AK/IIOYEHHUE

WccnenoBanus 1oka3anad, YTO BBISBICHHBIE
TPEHJIBI TOAOBOTO CTOKA MCCIENYEMbIX PEK Pa3Jiv-
YaroTCs KakK I0 3HaKY, TaK U MO BeIu4yuHe. [ uapo-
JIOTUYECKHUI PEKUM BOIOTOKOB C OTPHUILATEIbHBIM
TPEHIOM TOJIOBOTO CTOKAa OIpENeNseTcs OOLM
XapaKTepOM YBIAQKHEHUS TEPPUTOPHH, TOTHA KaK
MOJIOKUTENIbHBIM TPEHJ] TOI0BOTO CTOKa IMpH 00-
e TEHJEHLMH CHW)KEHUS O0CaIKOB OOYCJIOBJIEH
YMEHBIIIEHUEM HCIIapeHusi Ha BoJocOope, KOTo-
poe 3aBUCHUT OT AaHTPONOTEHHON TpaHchopmaluu
JIECHOW pPacCTUTEIBHOCTHU IO BIUSHUEM PyOOK. B
yCIIOBUSIX TOpHOM Taiiru 3amannoro u Boctounoro
CasHOB CIUTOLIHBIE PYOKH Jieca MPUBOIAT K U3Me-
HEHUIO BOJHOTO OajaHca TEpPUTOPHMA C mepepac-
NPEJEIIEHUEM €r0 PACXOIHOM YaCTH B CTOPOHY KaK
YMEHbIIEHUS] CYMMapHOI0 UCHapeHus, Tak U yBe-
JIMYEHUS CTOKA.

Ha pernonamsHOM ypoBHE B YCIOBHSAX aHTPO-
MOTEHHOTO TIpecca Ha Jieca BOJ0COOPHBIX Oacceii-
HOB CPEIHHMX U MaJIbIX BOJIOTOKOB POJIb U3MEHEHHUS
KJIMMaTa B (JOPMHPOBAHUHM CTOKA PEK MEHEE BbI-
pakeHa, a BIHMSHHE PyOOK INIaBHOTO IMOJIH30BAHUS
U TIOCIIEAYIOUIeH JIeCOBOCCTAHOBUTEILHOW HMHA-
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MHUKH Oonee 3HauMMO. [TosaTomMy mpu macmTaGHBIX
pyOKax INIaBHOT'O MOJIb30BAHUS M KPYITHBIX JIECHBIX
[0YKapax HapyLIEHHOCTb JIECHOW PACTUTEIIBHOCTH
MOXKET CTaTb OCHOBHBIM (DAaKTOPOM, OMNpENEIsio-
MM YCJIOBUS (POPMHUPOBAHUS CTOKA.
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Despite a large number of publications covering various aspects of the influence of climatic factors on runoff, this
direction in hydrological research acquires a new meaning in connection with the increase in anthropogenic pressure
on river systems. In order to identify regional and local features of the hydrological regime of the rivers in Sayan
mountain region, the spatial and temporal dynamics of runoff of the main rivers in the study area were analyzed;
the analysis of river flow trends against the backdrop of climate change and forest management in the drain areas
was performed. Studies have shown that the revealed trends in the annual runoff of the studied rivers differ in type
and in magnitude. The hydrological regime of the rivers with the negative trend of annual runoff is determined by
the general nature of the humidification of the territory, which overrides the influence of all other factors. Despite
a general trend of decreasing precipitation, the positive trend of annual runoff is due to a decrease in evaporation
in the drainage areas, which depends both on the temperature regime of the research area and on the anthropogenic
transformation of forest vegetation under logging impact. In spite of the considerable variability of annual river flow,
trends in runoff coefficients for study rivers vary slightly, indicating the relative stability in water availability. This is
due to cumulative effect of anthropogenic transformation of forest vegetation in the drainage areas, i.e. new felling,
regeneration on logging sites and creating forest crops. Obtained results show that at the regional level in conditions
of anthropogenic pressure on the forests in the drainage areas of medium and small rivers, the trends of climatic
parameters, in particular precipitation, are offset by the forest harvesting and subsequent reforestation dynamics at
clear cuts.

Keywords: hydrological regime, annual runoff, precipitation, deforestation, Sayan mountain region.
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