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OneHKa N3MeHeHN XapaKTePUCTUK CTOKa
MaJIbIX U cpefHUX peK LlenTpanbnoin AxkyTun
IIOJ, BINAHNEM KINMaTU4eCKNX MI3MEHEHMIT™

I B. [Ipsixuna®?, B. A. Pacnymuna®?, A. 9. Cymaues!, JI. C./le6edesa’

! Cankr-IletepGyprckuii TOCyAapCTBEHHBIIl YHUBEPCUTET,

Poccmiickas Qenepanns, 199034, Cankr-IlerepOypr, YHusBepcurerckas Hab., 7-9
2 MucturyT Mepsnotosegenst um. I1. V1. Menbuukosa CO PAH,

Poccuiickaa @epepanus, 677010, Axyrck, yn. Mepsnornas, 36

s puruposanms: [psixuna, I. B, PacnyTuna, B. A, Cymaues, A. 3., Jlebenesa, /1. C. (2023). Ouen-
Ka M3MEHEHNsT XapaKTePUCTUK CTOKA Ma/bIX U CpeRHNX pek LleHTpanbHOi SKyTHM MO BIVsHUEM
KIMMaTH4eCKnx uaMeHeHuit. Becmuux Cankm-IlemepOypeckozo ynusepcumema. Hayku o 3emne,
68 (4), 717-732. https://doi.org/10.21638/spbu07.2023.406

Peaxins peqHbIX BOZOCOOPOB, PACIIONOXEeHHBIX Ha Tepputopuy Poccu, Ha M3MeHeHe K-
MaTa B IIOC/IefHIE IeCATIIETIA BbIpa3ylach B IIOSB/IEHN) Pa3HOHAIIPaBIeHHBIX TeHeHLINIA
B pAfax TOJOBbIX, MAKCUMA/IbHBIX PAacXO/IOB BOJbI M BeJIMYMHE 3UMHET0 cToKa. OfHAKO pe-
aKIMA CTOKA Ma/bIX M CpeJHUX peK Ha MPOMUCXOfsdllee MOTeIIeHNe KIMMaTa JOCTaTOYHO
c1abo 1M3ydeHa B OT/IMYME OT KPYIHBIX BOJOTOKOB. B HacTosIeil paboTe BBIIOTHEH KOM-
IIJIEKCHBIN aHa/IM3 KIMMATUYECKUX Y TUPONOTMYECKMX XapaKTePUCTUK MaJIbIX M CPEHUX
pex LlenTpanpHoit IKyTuM 1 OLlEHEHO BIMsAHME M3MEHEHMs K/IMMAaTa Ha XapaKTePUCTUKK
PEYHOro CTOKA B pasNIMYHbBIX YCIOBUAX PErMOHA. BbIIO yCTaHOBIIEHO, YTO BBIABIEHHbBIE T10-
TIO>KMTETbHbIE TPEH/IbI B PANAX TeMIIEPATyPhl BO3/IyXa COOTBETCTBYIOT TeHJEHIUAM, XapaK-
TePHBIM Ji/Is1 OCTanbHOI YacTu Poccuitcknit @epepanun. Peakuysa cToka MajblX U CpeHUX
peK Ha KIMMaTmdecKue M3MeHeHus Hambosiee CyIeCTBEHHA B 3MMHe-BECEHHJE MeCSIbl
rojja: IPOMCXOAUT yBeIMueHe CTOKA B BECEHHUI U 3MMHMUIL IIePMOZBI 1 32 TOf, B 1etoM. Oco-
6EeHHOCTBIO peaklny BoJoCOOPOB UCC/IeyeMOl TeppUTOpuN B cpaBHeHUM ¢ EBpormerickoit
vacTbio Poccun 1 F0sku0it CrOMpPDIO B/ISIETCS HaMYMe CTATUCTIYECKY 3HAYMMBIX TPEH/IOB
B PAJjaX TOJOBBIX PACXONOB BOJBI /1A TOZIAB/IAIOIIETO YMC/IA MCCIeAyeMbIX cTBOpoB. Hau-
6071ee 3aMeTHbIE I3MEeHEeHN (B IPOLIGHTHOM OTHOLICHNY K 6a30BOMY IEePUOJY) IPONU3OLIIN
B TO/JOBOM CTOKE MaJIbIX PeK, TaK Kak MajIble peKy ObICTpee pearnpyioT Ha BHEIIIHee BO3JIeli-
CTBIE. BpIpakeHHOCTb peaKLMM CTOKA PEK OINPeJeAeTCs He TONbKO CTENEHbIO M3MEHEHMIA
K/IMMATUYECKUX XapaKTePIUCTHK, HO ¥ 0CO6eHHOCTIMY GOPMIPOBAHNS CTOKa Ha BOKOCHO-
pax MccefyeMoro paioHa, B YaCTHOCTY HaJIM4/eM MHOTOJIETHEN MEP3/IOThI.

Kniwouesoie cnosa: Ppexn L[eHTpaanor?{ HKYTI/II/I, U3MEHECHME CTOKA, KIMMAaTU4YCCKNE NU3MEHE-
HIA.

* PaboTa BBIIIO/IHEHA IIPU MOAEP>KKe rpaHTa Poccuiickoro Hay4Horo ¢poHza 1 SIKyTCKOro Hay4HOTo
¢donpa Ne 22-17-20040 «Cy6aspanpHble U NOf03epHbIE TAIMKA B CIUIOIIHOM KPUOIUTO30HE BocToYHOI
Cubupn: IpoNCXoXeHe, COBpeMEHHOE COCTOSIHIE Vi peaKIis Ha M3MeHeHe KIMaTay.
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1. BBemenue

Temmbl morennenns Ha Teppuropuy PO HaMHOTO IpeBBIIIAIOT CpefiHUE 3HAYEHII
o 3eMHoMy mapy. CpemHsAA CKOPOCTb pOCTa CpeJHErofioBoil TeMIepaTyphl BO3[yXa
B 1976-2018 rr. cocraBuna o ganueiM ®TBY «MIT'K9» 0.47 °C/10 tet, uto B 2.5 pasa 6071b-
IlIe CKOPOCTH pOCTa I7100aIbHOI TeMIlepaTypsl 3a ToT ke mepuof (0.17-0.18°C/10 net)
u 6oree 4yeM B 1.5 pasa peBbIIIaeT CPESHIO CKOPOCTD IIOTEIIHNS IIPU3EMHOTO BO3/Ty-
xa Haj cymreli seMHoro mapa (0.28-0.29 °C/10 net) (onenku 1o gaHHbIM LlenTpa Xonmm
(Hadley Centre) n Yausepcureta Boctounoit Aurnuu (UEA); HanmonanpHoe ympasiie-
HIle OKeaHN4ecKux 1 arMocepHbix uccnegoBannit CIIIA). Peakiys pedHbIXx Bogoc6o-
POB B LieIoM A1 Tepputopun Poccuy Ha HeCTallMOHapHYIO KIMMATHYeCKYI0 CUTYaLIo
B TIOC/IEIHNE JECATUIETU BbIPa3n/ach B MOSAB/IEHUY PasHOHAIIPaBIEHHbBIX T€HIEHIINIA
B psI/laX TOJIOBBIX, MAKCYMa/IbHBIX PACXOfIOB BOJBI 11 BeM4MHe 3MMHero cToka (lenmbpdan
u fip., 2021; Teopruesckuit, 2021; ®ponosa u ap., 2022). B cnbupckux pernoHax Hava-
70 M3MeHEHUI B BOJHOM pexxuMe pek GUKCHpyeTcs mospHee (BTopas momosrHa 1980-x
rozio), yeM Ha EBpomeiickoit Teppuropun. Ha 6onpmnHcTBe BOJOCOOPOB OTMeEYaeT-
cs1 yBenuM4eHue rofoBoro ctoka Ha 20-50 % orHocuTenpHO 6asucHoro nepuopa (Tenb-
¢dan n gp., 2021), cHIDKeHNe MaKCHMATbHOTO CTOKA B 3aMBIKAIOIINX CTBOpax pek O6wm,
Enuces, Jlenst u Konsimsl (Opomosa u fip., 2022), 3HaYNTENbHOE YBeNMYeHNE BOGHOCTH
B 3VIMHUII IIEPUOJ], YTO MOJTBEPIKIAETCA BbIABICHHBIMY ITOIOKUTEIbHBIMI CTATUCTH-
4ecK) 3Ha4MMBIMM TPeHJaMMU, B TOM 4imcie u B OacceitHe peku Jlens! (leoprumescknii,
2021; Tananaev et al., 2016). Teppuropus LeHTpanbHON SIKyTUM C TUAPOIOrUYECKOI
TOYKM 3peHMs IOMTHOCTBIO OTHOCUTCA K 6acceliny p. JIeHbl, XapaKTepusyeTcs HaludyeM
CIUIOIITHOJ MHOTOJIETHEN MEP3JIOTHI, IPEPhIBAEMOI] TAaIMKAMM PAa3HbIX TUIIOB, ¥ B 3TO
CBA3Y CJIOKHBIMM YCTIOBMAMY (POPMUPOBAHNUA CTOKA. IIpy yBemrueHUn TemIepaTypsl
MHOTO/IETHEl MEP3/IOTHI 10 PEKOPIHO BLICOKMX 3HaUeHMIL: B cpegHeM Ha 0.29°C +0.12°C
€ 2007 no 2016 r. (ITpaxuHa u fip., 2022) peakuus CTOKA MAJIbIX ¥ CPEIHUX PEK OCTALTCS
MaJIOM3y4YEHHOM B OTIMYME OT KPYIIHBIX BOJOTOKOB. B TO Xe BpeMs I/ OLleHKM BOJO-
00€eCIIe4eHHOCTY PerMoHa Ha MepCIeKTUBY HeoOXOMMO IIOHNMMATh TeH/ICHIIUY B U3Me-
HEHUY CTOKa B CBA3M C IPOMCXOAIIMMY KIMMaTIecKuMu Gpnykryanysamiu. Ilenpio Ha-
croAwIelt pabOTHI AB/AETCA KOMIUIEKCHBIN aHA/INM3 KIMMATUYeCKUX VM TU/IPOIOTMYeCKIX
XapaKTEPUCTUK Ma/bIX ¥ cpefHUX peK LleHTpanbHoI AKyTHN, OLleHKa BIUAHNA U3MEHe-
HIA KIMMaTa Ha XapaKTePUCTUKM PEYHOTO CTOKA B Pa3/IMYHBIX YC/TOBMAX PETMOHA.

2. MaTepmaan " METOObI UCCIIEMOBAHIA

B pabore ucnonb30BaHbI PAMBI CPEHEMECTIHBIX, CPEMHETOIOBBIX Y MAKCUMATBHBIX
CPOYHBIX PacXofoB BOZAbI IO 13 TuppomorndeckuM mocram (Tabm. 1), KOTopble pacio-
JIO>KEHBI Ha PeKax ¢ IIoIaasaMu Bofocbopos ot 170 mo 32 600 KM?2, a TaK)Xe TaHHBIE,
HaXOo[sAIINecss B CBOOOTHOM JOCTYIIE, O CPENHEr0foBoI (24 MeTeOCTAaHLINM) U CPefHe-
CYTOYHOJI TeMIlepaType Bo3ayxa (8 MeTeocTaHumit), ocangkax (11 MeTeocTaHIIL) M TeM-
HepaType IMOuYBBI (2 MeTeocTaHIMM) 3a nepuof ¢ 1950 mo 2019 r. (puc. 1). Bec mepuop,
HabmoeHnit O6bU1 pasbuT Ha 6a30BBIN Y KOHTPOJIBHBI C YI€TOM HApPYIIEHNUs CTAILMO-
HAPHOCTH PSIZOB HaOMIOIEHMIT 32 CTOKOM peK. B kauecTBe 6a3oBoro mepnopa ObUT BbI-
6pan nepuop ¢ 1950 mo 1980 1.
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Vcrounnk nopnoxku cxembr: Esri, HERE, Garmin, Intermap, increment P. Corp., GEBCO, USGS,
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China

(Hong Kong), (c) OpenStreet contributors, GIS User Community

Bomoc6opel pek B OCHOBHOM pacIlONIaraloTCsi B Ipefiefiax [IpuieHcKoro IiaTo
u IleHTpa/bHOAKYTCKOJ HU3MEHHOCTM M OTHOCATCA K 6acceitHam pek Bumoii, Jlena
n Anpas. BepxoBbs pex Amra um AnjlaH TeKyT 1o A/NJaHCKOMY Haropblo. IIpunenckoe
IUIATO C/IOXKEHO IIPEMMYILeCTBEHHO KapOOHATHBIMM, MECTaMy I'aJIOT€HHBIMU M TUIICO-
HOCHBIMM Taseo30iickumu nopogamu’. B cnoxenun LleHTpanbHOAKYTCKO HUSMEHHO-
CTM Y4aCTBYIOT TeppUT€HHbIE OTIOXKEHMU IOPCKOTO, METIOBOTO ¥ B OTHENbHbIX BIaJHAX
HEOreHOBOTO Bo3pacTa. B BepxoBbsix AMru m AnjaHa, a Takke Ha Bogocbope p. Hios
CKOHIIEHTPUPOBAHBI 0OMACTM CHMIBHOTO MPOSIBIIEHNSI KapcTa, KOTOPBIII MOXeT MMeTb
3HaYUTE/IbHOE BVSAHYE HAa POpPMUpPOBaHYEe CTOKA 9TUX PeK.

Tepputopus xapakTepusyeTcsd CYpOBbIM PpPe3KO-KOHTMHEHTAa/IbHbIM KIMMaTOM
C OYeHb HU3KMMU TeMIlepaTypamu 3uMoit (5o —60°C) 1 OTHOCUTEIbHO BBICOKMMY TeM-
nepatypamu seroMm (o +35°C). CpenHeropoBasi MHOTONETHAS TeMIlepaTypa OTpHU-
LaTeNbHasA ¥ yMeHblIaeTcsa oT —4.7...-5.5°C Ha oro-samajie peruoHa (MeTeOCTaHIVN
Ixukumpaa, Mava) go —11°C u HIDKe Ha ceBepO-BOCTOKe (MeTeocTaHnu bIThIK-KI0E/b,
Bepxostackuit nepeso3). OCHOBHBIE B/IarOHECYII/e MAacChl ITOCTYIIAOT ¢ 3anaza. lomosble
CYMMBI OCafIKOB 33 MHOTOJIETHMII IepUOJ, COCTaBAT oT 250 MM/ron u Hmke B LleH-
TPa/lbHOSAKYTCKOI HM3MeHHOCTH 10 500 MM/ToJ] B TOPHBIX BepXOBbAX AjjjlaHa ¥ AMIML.

1 Pecypcot nosepxuoctHbix Bog CCCP. T. 17: Jleno-Viuaurupckuit paiion. CII6.: [ugpomereonspar,
1972.
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YCTOYMBBII CHEXXHBIN IIOKPOB YCTaHAB/INBAeTCA B OKTsA0pe. CHeroTastHye IPOUCXOAUT
B KOHIIe anperisd U B Mae.

Bce pekn HaxomsATCs B 30HE MHOTOJIETHEl Mep31oThl. Bomocbops! pexk Hamawna, bo-
toMa, Kammanpaaiin, lllectakoBka 1 KaHK9M3 OTHOCTBIO OTHOCATCS K CIUIOIIHONM Kpu-
O/MTO30He. B 6acceilHax OCTANbHBIX peK MPUCYTCTBYET KaK CIUIOIIHAs Mep3J/IoTa, TaK
U TIpepBIBUCTAs MHOTO/IETHSA.

[/ pacCMOTPEHHBIX PeK XapaKTepHa ITTy00Kas 3MMHSISI MeKEeHb, B OT/Ie/IbHbIE TOJIbI
Ja’ke Ha OTHOCUTENIbHO KPYIITHBIX PeKaX CTOK MOXKET OTCYTCTBOBATD 3a CUET IIOTHOTO UX
IpoMep3aHysl. SUMHsIS MeXXKeHb Ha4MHAeTCs B OKTAOpe ¢ GOopMUpOBaHMEM YCTONYNBO-
O JIefloCTaBa Ha peKax, IPU 9TOM CTOUT OTMETUTH OOJBIIYI0 Pa3HOCTh CEHTIOPbCKUX
U OKTAOPBCKMX pacxofoB Bopbl. ITocie ¢popMupoBaHus YCTONYMBOrO JI€fOCTaBa pac-
XO[bI BOABI IIABHO CHIDKAIOTCS O MMHMMAIbHBIX 3HaYeHUI, KOTOpble HAOMIONa0TCs
C AHBaps 10 MapT. B anpesie B oTheNbHbBIE OBl HAYMHAETCA paHHee IosoBoabe. Iloso-
BOfIbe JUIUTCSA JIO JBYX MeCAILEB, C Mas IO UIOHb. B Mae pacxofibl BOJIbI YBEINUMBAIOTCSA
B 25-30 pa3 1o cpaBHEHMUIO C AlIPEIbCKUML.

Ananus naHguad THOI CTPYKTYPBI BOJOCOOPOB UCCIIEAYEMBIX PEK IT0Ka3al, 4To, CO-
IJIACHO Mep3/I0THO-MaHAmadTHOI kapTe Peciyormmkn Caxa (Pemopos u fp., 2018), Ha
6O0BIINHCTBE OACCEHOB PACIpOCTPaHeHb! TAHAIA(THI ¢ TpeobmafaHueM IUCTBEHHMN-
sl (mo 80 %), 3a uckmoueHneM Bogocoopa peknt boroma no crBopa Bporor, rae 72 %
IO BOZOCOOpa 3aHMMAIOT COCHOBBIE /Teca KYCTaPHUIKOBO-/IMIIATHUKOBDIE.

AHanu3 pAROB TUAPOMETEOPOIOINYECKIX XapaKTePUCTUK BBIIIOJTHEH METO/IOM Ma-
teMarndeckoyt cratuctuku (Cukasn, 2007; Manunaus, 2008) cormacHo PEKOMEHJalVAM,
IpefCTaBJIeHHbIM B CBOJie IIPABWJI 110 IIPOEKTUpOBaHMIO U cTpoutenbctsy CII 33-101-
20032, a TakKe pexomenpanuam OI'BY «[TU»3.

JJist OL[eHKM CTATMCTUYECKO 3HAYMMOCTH JTMHEHBIX TPEH/JOB OBUINM PACCUNTAHBI
3HaueHus1 Koadduunenta koppensauuu [IupcoHa 1 ero KpUTHIECKUe SHATEHVS:

R ~ 2
KPUT m >
e Rypur — KpUTHUECKOE 3HaueHne koadduimenta koppensynu [Inpcona; n — 4mcio
JIeT HaOJIIOeHMIA.

B crnyuasx, koraa |R| > Rypyr, TPEH/; IPU3HABA/ICA 3HAYMMBIM IIPU 3a/JAHHOM YPOBHE
3HAYMMOCTHU B 5% (Manuuus, 2008).

[umoresa 06 OHOPOTHOCTH PSIIOB IO JUCIIEPCUN TIPOBEPSIIACH C TIOMOII[BIO TECTA
®uiepa, o cpegHeMy 3HaueHnI0 — Tecta CrbiogeHTa. [y 060MX TeCTOB OBUIM paccum-
TAHbI 3HAYCHUA p-KpI/ITepI/IH, HPCHCTaBHHIOHII/Ie MUHVMAaJIbHbBIN ypOBeHb 3HAYMMOCTUN
OIPOBEep>KeHVsI Hy/IeBOII TUIIOTE3bl O PAaBEHCTBE ABYX XapaKTePUCTHUK, IPUHATHIN JBY-
CTOPOHHMII YPOBEHb 3HAYMMOCTH, UCIIONb30BAHHBIN B pabore, coctasser 10 %. Takum
06pasoM, ec/iu pacueTHOE 3HAYEHNe P-KPUTEePUsl /isi KOHKPETHOTO TecTa ObII0 MeHee
10%, TO Hy/IeBas TMIIOTe3a O PABEHCTBE [BYX XapaKTEPUCTUK OIPOBEpranach Ipu 3a-
[lAHHOM YPOBHE 3HaYMMOCTH.

2 CII 33-101-2003. Onpefenennie OCHOBHBIX pACY€THBIX TMIPOIOTMYECKUX XapaKTepucTuk. M.: Toc-
crpoit Poccun, 2003.

3 MeTopndecKne peKOMEHALUN TI0 OIPEENEHNI0 PACUETHBIX TUAPONOTNYECKNX XapPAaKTEPUCTUK
PV HAIMYMI JAHHBIX TUpoMeTpudeckux Habmonennit. Hiokunit Hosropog: Bexrop-TuC, 2007; Mero-
TVIecKye PeKOMeHIAINI IO OLleHKe OJTHOPOIHOCTY ITMAPONOTMYECKIX XapaKTePUCTUK U OIPeeTeHIIo MX
PacyeTHbIX 3HAYEHWIT 110 HeofHOPOoAHBIM AaHHbIM. CII6.: Hectop-Vcropus, 2010.
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Kputepuamu and rpynnmupoBKM pek SIBSUINCD: pe3yNnbTaTbl OLEHKU PAOB CTOKa
Ha OIHOPOAHOCTD 1o KpurepuAM CrbiofieHTa 1 Puinepa, HalIy4yue CTaTUCTUIECKN 3HA-
YJMBIX TPEH/IOB, a TaK)Ke Ha/ludle 3UMHero cToka. IIpu aToM nmpuMeHAI0Ch MefjuaHHOE
3Ha4YeHe TOTO VIV MHOTO CTATUCTUYECKOTO TeCTa, TaK KaK OCPeHEeHNe 110 HeOOIbIIOMY
KOJIMYeCTBY IIOCTOB JlaeT NIPOTUBOPEYMBbIe Pe3yAbTaThl B CBA3U C aCMMETPUYHOCTBIO
SMIVMPUYECKUX PacIpefeeHNI .

3. PesynbTathl MccnenoBaHusa 1 06Cy>KaeHme

3.1. Buympuz0008as u mexn20008asi U3MeHUUBOCMY memnepamyp
8030yxa U 0cA0K08

[unoTesa 06 OHOPOJHOCTY PAOB CPEIHEMECSIHOI 1 CPeJHETOfJ0BOII TeMIIepary-
pbl Bo3ayxa o Kpurepuio CrblofieHTa onposepraercs aia 70 % pAmoB, IO KPUTEPUIO
®yurepa — B OOBLIMHCTBE C/Iy4aeB TONBKO JUIs CPeHEMECSYHBIX BEIMYMH B Mae Ha
MeTeocTaHIMAX AMmra, bysra, Tonrynax, bepgurectsax, blteik-Koénb n Yayp. Hamrane
CTaTUCTUYECKV 3HAYMMBIX IOTIOXKMUTENIbHBIX TPEH/IOB B pAfaX CPeSHErofjoBoil TeMIepa-
TYpbI BO3JyXa 3a(MKCUPOBAHO HA BCEX PACCMOTPEHHBIX METEOPOTIOTMYECKIX CTAaHIIMAX
(Tabm. 2, puc. 2). B cpefHeM 110 TeppuTOpKY YBeMYeH e II0 OTHOIIEHNIO K 6a30BOMY Ie-
puony coctaBuo 1.4 °C, HanboNbLUIMM OHO OKa3aoch Ha MeTeocTanuuu bysra — 2.3 °C.
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Puc. 2. BenndnHa TpeH/a CpeIHETOfI0BOII TeMIlepaTyphl BO3IyXa, BhipaskeHHas B °C/10 neT.
Vcrounnk nopnoxku cxembl: Esri, HERE, Garmin, Intermap, increment P. Corp., GEBCO, USGS,
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METT, Esri China

(Hong Kong), (c) OpenStreet contributors, GIS User Community
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Tabnuya 2. XapaKTepUCTUKY MET€OPOIOTMYeCKIX CTAHIFIIT

Kooppunarer Bennunna
Cpepnemuo- | Cpenne- .
3HaYNMBIiT TpeHpa
TONETHSASA | MHOTOJIET- Ipen cpemHero-
Mnpexc | Haspanne cymma HSASA TEM- PeHit . P .
X Y ocaKoB neparypa CpeHEeTrofI0BOIl | JOBOJI TeM-
o ’ Bosnyxa, °C | TEMUEPATypsl | meparypsi,
Ayxa, °C/10 ner
24928 | Komaka 60.27 | 111.73 - -6.42 TIOJIO>KUTEIbHBIN 0.4
24737 |Kpectax 60.27 | 116.15 - -7.97 TIOTIO>KUTE/IbHBII 0.4
24739 | Yauurma 62.28 | 119.85 - -8.14 TOJIOKUTENTbHBIN 0.34
30074 | Maua 59.93 | 117.6 - -5.46 TTOTIO>KUTETbHBIN 0.4
30173 | Taus 59 119.8 - -6.79 TIOIO>KUTEIbHBIN 0.4
31011 |bByara 59.67 | 127.05 - -8.60 TIOJIOKUTE/TbHbII 0.6
31016 |Yruno 58.63 | 128.5 - -7.25 TIO/IO>KUTETbHBIN 0.4
24962 | Amra 60.9 | 131.98 270 -10.28 TTOTIO>KUTETbHBIN 0.4
24843 | Tonrymax 61.92 | 124.55 - -9.26 TIO/IOKUTENTHHbII 05
24843 |beppurectax | 62.27 | 127.07 - -9.93 TIOTIOKUTE/IbHBII 0.5
24758 | Yypamua 62.03 | 132.6 261 -10.54 IIOJIOKUTE/IbHbIIA 0.4
24768 | bltpik-k0énp | 62.37 | 133.55 - -11.27 TTOJIOKUTETbHBIN 0.45
24766 |Bepxoanckuit | 63.32 | 132.02 - -11.37 IIOJIOKUTE/IbHBIIA 0.25
1epeBo3
24668 | baramait 63.52 | 129.48 308 -10.94 TTOTIO>KUTETbHBIN 0.2
24656 | Coro-Xas 64.28 | 126.45 - -9.55 TIO/IO>KUTETbHBIN 0.3
24557 | becTaxckas 65.3 | 124.12 - -11.02 TTOTIO>KUTETbHBIN 0.4
3Bepodepma
24449 | [bxkukumaga 59.02 | 121.77 374 -4.67 TOJIOXKUTENTbHBIN 0.4
30089 |Vcutp 60.81 | 125.31 315 -7.73 TTOTIO>KUTETbHBIN 0.3
24951 | Kuneep 60.95 | 119.3 302 -7.48 T10JIO>KUTE/IbHBIN 0.3
24933 | Kpecr- 62.82 | 134.43 279 -10.87 MTOJIOKUTE/IbHBII 0.3
XanmpmKan
24763 | Ceren-Kroenb 64 130.3 407 -11.10 TIOJIOYKUTETbHBIN 0.3
24661 | Tertonbrs 60.47 130 290 -9.58 TIOIOKUTETbHBIN 0.4
24967 | Yuyp 58.73 | 130.62 411 -6.08 T10JIO>KUTEIbHBIN 0.3
31026 |Axyrck 62.01 | 129.71 237 -9.26 TIOJIOKUTE/TbHBIN 0.5

Hpumeuuﬂue. HpO‘{epKOM OTMEYEHDI IIPOITYCKN HA TEX METEOCTAHIMAX, I'I€ HE 6b1710 JTAaHHDBIX Ha6)110,uem/u71
3a OCaJiIKaMI B CBO6OI[HOM AOCTYIIE.
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HecMoTps Ha TO 4TO CpefiHAA MecsYHasA TeMIlepaTypa Bo3[lyXa 3a Bce MeCAIbI KOH-
TponbHOro nepuopa (1980-2019 rr.) MOBCeMeCTHO YBEMUYMIACh OTHOCUTENBHO 6a30BO-
ro (1950-1980 rr.), cTaTUCTUYeCKN 3HAYMMBbIE TPEH/IBI Ha PA3HBIX METEOCTAHIUAX OBIIN
BBIAIBJIEHBI B pa3Hble MeCALbI TOfja.

7KenTpIM 1IBETOM BbIJie/IeHbl TPYIIIBI METEOCTaHIINIA, ITie CTATUCTUIEeCKM 3HAYMMBbIN
TPEH[ B PAJAX CpefHEMeCAYHON TeMIIepaTypbl BO3AyXa HAOMIOANCA B TeUeHNUe BCETO
rofia 3a UCKIoYeHneM ceHTA0ps (11 MecseB); CMHUM — C STHBaps 1O MIOHD (B OT/ieNb-
HBIX CTy4asiX I10 UIOTIb, 6—7 MECSIEB); 3e/IeHBIM — C (heBpaJLd 110 CeHTAOPD (8 MecsiieB);
PO30BBIM — C OKTAOPs 10 MIOHD (9 MecsIeB); KPaCHBIM — ¢ (peBpasis IO MIoNb (4 Mecs-
11a); CepPbIM — C HOsIOpsI 110 MIOTIb (9 MecsiLieB).

Poct TemnepaTypsl Bo3fyxa BbI3BasI CMellleHNe []aT [lepexofia TeMIIepaTypbl BO3yXa
gepes 0 °C B BeCeHHIIT IEPIOJ, B CTOPOHY 00/Iee paHHMX, @ B OCEHHMIA IIEPUOJ, — B CTOPO-
HYy 60JIee O3HUX CPOKOB, YTO IPUBE/IO K COKPAIEHNIO XOJIOAHOTO Ieprofa. To 6bIIo
3a(pMKCUPOBAHO HA BCEX CTAHLMAX C OTKPBITBIMYU JAHHBIMU O CyTOYHOJ TeMIlepaType
Bo3pyxa ([xuxumpa, Vcuts, Kuneep, Kpect-Xanbmxkaii, Ceren-Kroanb, Tertonbsts, Yayp
u SIkyTck). B cpenneM mo cpaBHeHMIO ¢ 6a30BBIM IIEPHOJIOM COKpallleH)e COCTABUIO OT
2 no 8 mueit. IIpu 3TOM B OTHeNbHBIE TONBI 9Ta BeMMIMHA HocTurana 20 mHeit u 6omee.
Hamn6omnee BorpakeHHBIM 3 deKT OKa3ascs Ha BOCTOKE I CeBepO-BOCTOKE MCCIEyeMOTO
paitona (Mereoctannym fkyTck, Kpecr-Xanpmxkait, Ceren-Kroanb, Terronnrs), rae B oT-
Te/IbHbIE TOIbI COKpalleHe JOCTUTano 29 Heil.

OneHka pAAOB cpefHeMeCAYHBIX I CPEIHETOJOBbIX CYMM OCa/JKOB Ha OJHOPOJHOCTD
o kputepyuaM CrbiofieHTa 1 Ouinepa mokasasna, 4To TUIIOTe3a 06 OHOPOJHOCTH OIIPO-
Bepraercs B 50 % u B 20 % cIydasx cOOTBETCTBEHHO. AHA/IN3 Ha Hajan4ne TpeHsa B ps-
Jax CpeIHETONOBBIX CYMM OCaJIKOB BBIABM/I pa3HOHAIIpaBJI€HHbIE TEHIEHIMN: Ha BOC-
TOKe U CeBEPO-BOCTOKE L[EHTPA/IbHON SIKyTuUM HaOMIOfAeTCs CTaTUCTUYECKM He3HA4YM-
Moe yBenmueHne ocagkos (Mereocranuuy Kpecr-Xanpmxait, Ceren-Kroanp, Tertonprs,
Yuyp, baramaii), He3HaUMMOe CHIDKEHNE — Ha MeTeoCTaHIuAX Jkyrck, Uypamya, Amra;
OTCYTCTBUE U3MEHEHMIT — Ha MeTeocTaHUuM Kuteep. CTaTncTiyecky 3Ha4MMBII IIO7I0-
JKUTEIbHBIN TPeHT, B PAMaX FOIOBBIX CYMM OCAJKOB IIO/TyYeH Ha MeTeoCTaHuMAX Jxu-
Kumpaa u VIcuts, ¢ yBelmdeHneM 10 OTHOLIEHMIO K 6a3oBoMy meprony Ha 14.5 m 11.5%
COOTBETCTBEHHO. TpeHbl B PAflaX CpeHeMeCAYHBIX 0Ca/IKOB B II€JIOM OTPaykaloT BhbIIe-
ONVICAaHHYIO TEHJEHIINIO U B OO/IBIINHCTBE CTy4aeB He ABJIAITCA CTATUCTUYECKY 3HAYM-
MbIMI. VICKTIOUeHe COCTAB/ISIOT MHOTOJIETHYIE PSI/IBI CYMM OCAJIKOB 32 JeKabpb: 061mas
TeH/IeHI[M Ha CHIDKEHMe 0Ca/IKOB; i cTranumit Kpecr-Xanbmxkaii, Ceren-Kroanb, Amra,
SIKyTCK — oTpuIIaTeNIbHble CTATUCTIYECKY 3Ha4MMble TPeHIblL. TeHJeH1I 110 Ha yBesde-
HIIe CYyMM OCaJJKOB MOXXHO IIPOC/IEIUTD B (peBpajie A1 BCeX CTAHINIA, 32 MCKTIOUYeHNEeM
baramas n UYypamun (J>xukumpa, Vcuts, Knneep — craTucTiaecky 3Ha4MMBbIL TPEHN),
B Mae, 3a uckmouenneM Amru u Kpecr-Xanbmxkas (Kuneep u Trorensts — craructide-
CKJ 3HAYMMBII TPEH[), U CeHTsAOpe. [I1s1 ITOC/IeHer0 OI0KUTe/IbHbIE TPEH/IbI SBIIAIOT-
€Sl CTAaTUCTUYECKM 3HAYMMBbIMM Ha MeTeocTaHIuAX CereH-Kioanb n AMra. BeiaBieHHbIE
pasHOHAIpaB/IeHHbIe TEHJEHINN OOBACHAIOTCS CIOXKHOIM LMPKY/IALMell BO3IYLIHBIX
Macc ¥ HEOTHOPOJHOCTBIO MOACTM/IAIONEN TIOBEPXHOCTH MCCIIERYEMOTO paitoHa. BmecTe
C TeM OTMETVM IIOBCEMECTHYIO (3a MCKIIOUeHMEeM MeTeOCTaHIuM SIKyTCK) TeHJeHIIIo
K YBEIMYEHNIO CYMM OCafIKOB 3a IepMOJ, C MOIOKUTEbHBIMU TeMIieparypamu. Cratu-
CTUYeCK! 3HAYMMBII TpeH[| 3apMKCUPOBaH B psfiaX AaHHBIX HAa MeTeoCTaHIuu JDxu-
KMMJIA.
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3.2. BpemeHnnas usmeH4u60cmo pacxo006 600vt

ITo HamMMUMIO CTOKA B 3VIMHIE MeCAIBI MICCTIeyeMble PeKy ObUIN pasjie/ieHbl Ha fIBe
TPYIIIBL: B IIEPBYIO IPYIIITY BOIUIM PeKM, MMEOLIye TOCTOSHHBIN 3MMHMIL CTOK; BO BTO-
PYI0 — C OTCYTCTBMEM CTOKA B pe3y/lbTaTe IpoMep3aHys (Ha puc. 3 MoKa3aHa M3MeH-
YYBOCTDb CPESHETONOBBIX PACXOLOB BOIBI /ISl PeK KaXKHOI I'PYIIIBI). AHAIN3 OFHOPOJ-
HOCTH pARoB 1o Kputepuio CrbiofieHTa 1 Puiepa cpefHEMECIHOTO ¥ CPETHETOJ0BOTO
cToKa pek nepsoii rpynmel (Hios, bupiok, AMra, boroma, Anjjan) mokasast, 4To IMIoTesa
00 OHOPOHOCTM OIPOBEpPraeTcs 3a MCKIIOYEHMeM IIepuofa ¢ anpend 1o niwonb. Cra-
TUCTUYECKV 3HA4YVMMBbIe IO/IOXKITEIbHBIE TPEH/bI OBbUIN BBISBICHBI B PsfiaX CpelHeMe-
CAYHOTO CTOKA C AHBaps [0 MapT [yIA BCeX pek; B AeKabpe [IA BceX, 3a MCKITIOYeHUeM
Anpana; B okTs6pe — 3a uckaovuenneM Hiom n Anjana, B HosiOpe — Anmana. B psagax
CPeMIHETONOBBIX PACXO0B BOMIbI IIONIO>KUTE/IbHBIN CTaTUCTUYECKM 3HAYMMBbII TPEHT, 3a-
¢uxcuposan s 67 % rugponorndeckux noctos (Hros B ctBope Kypym, Bupiok, Amra,
Boroma) (puc. 4). Haubosee 3HaunTENbHO O OTHOLIEHMIO K 6a30BOMY IIEPUOY BBIPOC-
I CpefHMe 3HAYeHMsI MECSYHBIX PACXOJ0B BOABI C CEHTAOPs 10 MapT (Tab1. 3).
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Puc. 4. BennunHa TpeHa CpefHETOJJOBBIX PACXOIOB Ha MICCTIE[yeMBIX peKax,
BbIpaXeHHas B %/10 net. Vicrounuk nmopmoxxkn cxemsel: Esri, HERE, Garmin, Intermap, increment
P.Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan,
METI, Esri China (Hong Kong), (c) OpenStreet contributors, GIS User Community

Tabnuya 3. VisMeHeHMe CPEFHEMHOTOIETHETO MECSYHOTO PACXOAA BOJBI II0 OTHOLIECHIIO
K 6a30BOMY nepHogy

Pexa — cTBOp

Hioa — Amra — Anpan — boroma — Hroa — Buprox —
Mecsn Kypym bysara Cyon-Tur Bponor Komaka buprox
ITpupamnienne cpefHEMHOTO/IETHETO MECAYHOTO PACX0fia BOJIBI IO OTHOLIEHMIO
K 6asoBomy mepuopy (1950-1980), %
CeHTs0pD 67 9 5 135 8 58
OxT1s6pD 42 52 9 80 5 49
Hos6pb 73 41 26 62 20 61
Jlexabpp 98 35 60 44 23 33
SAnBapp 95 36 60 56 37 28
DeBpainb 95 8 70 21 58 33
Mapt 86 11 82 38 55 37
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Puc. 5. CpegnemHoronerHue rugporpadnl croka pexk Hamana:
yepHbI BeT — 710 1980 1., cepnlit BeT — nocye 1980 1.

[l1s1 BTOpOII rpymnsl pek (p. Kankama — c. Bropoit Cranok; p. bonmburas Yepenmaxa —
r. 1. bom; p. Kamnsnpaaiin — c. Kemnenpsit; p. Manas Uepenanuxa — c. Tio6s; p. llecra-
KOBKa — T. Il. KaMbIpareicTax) xapakTepHo 3HauMMoe u3MeHeHne aucrepcun. [Ipu atom
TUII0Te3a 06 OTHOPONHOCTY PANOB CPEHEMECAYHBIX U CPETHETOfJOBBIX PACXOTOB BOJBI
o kpurepuio CThIOfIeHTa He OIIPOBepraeTcs (3a MCK/II0YeHNeM CeHTAOPbCKIX 1 TOfJOBBIX
3HAYEHUI CTOKA), YTO B II€JIOM MOXKeT OBITh OOBSICHEHO HepaBHOI AUCTIepCHelt sl ABYX
nepnonos (kmaccudecknii TecT CTbIOfIeHTa IIOIpasyMeBaeT paBeHCTBO gucnepcuii). Cra-
TUCTMYECK) 3HAYMMbIE II0JIOKNTEIbHbIE TPEH/IbI BBIABIEHBI B PAJAX TOJMOBBIX U MIO/Ib-
CKUX PacXofjoB BOJbI [/I BCEX PAaCCMOTPEHHBIX TUAPOIOTNYECKUX TTOCTOB.

B Tperpio rpymnmy BOLIIM PeKM, KOTOPbIE IO IpPETOKeHHbIM KPUTEPUAM He II0-
Ha/M HU B OFHY U3 I'PYII M PacCMAaTpPMBA/IUCh OTAeNbHO: bombmoit ITatom n Hamana
(B ctBOpax ITatom n Mexkumps cooTBeTCTBeHHO). s psanoB croka pexku bonpioit Ila-
TOM IIPAKTUYECKY BO BCE MeCSIbl FOfja XapaKTepHa OFHOPOSHOCTD 110 KpuTepusam CTbo-
menta n Ouiepa, a IMHEHbIE TPEH/BI ABNAIOTCA HesHauMMbIMI (puc. 4). HecmoTps Ha
OTHOPOJHOCTD PANOB CTOKa peku HamaHa B cTBope MeKkum/A, NpaKTU4YeCKM BO BCe Me-
CAIIBI TOfJa 3HAYNTEIPHO YBeMMYMBAETCs Aycepcus. B oTmdme oT IepBoii IPYIIIB PeK,
CpellHeMHOTO/IeTHee 3Ha4YeHIe TOI0BOro pacxoya peky HamaHa oTHOCUTeIbHO 6a30BOTO
HepyoJja BO3POCIIO 3a CUET YBE/IMYEHM CPeJHEMHOTOIETHIX MECAYHbIX PacXOJ0B BOJIbI
B MIOHE.

AHanus BHYTPUTOIOBOTO PACIpefelIeHNsI CTOKA MCCIefyeMbIX peK II0Ka3as, YTo
B IIOJIaB/IAIOLIEeM OOJIBIIMHCTBE C/Iy4aeB €ro XapakTep IpY CpaBHeHMN ¢ 6a30BBIM Ile-
PUOJOM He MEHSETCS M COOTBETCTBYET BOCTOYHOCHOMPCKOMY Ty (puc. 5). s Bcex
UCC/IeNYEeMBIX PeK BBIABJICHO CTATHCTUYECKV He3HAYMMOE YBeIMUYEeHUe CTOKA B CaMBIil
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Puc. 6. Temneparypbl OYBBI Ha ITTyO1Hax 1.6 (KpacHas MHNA), 2.4 (3eIeHas TMHIA)
u 3.2 M (CMHAA TMHKA) 32 OCEHHWII IepMOJ, Ha MeTeoCTaHuMAX SIKyTck u Vcntb

MHOTOBOJHBIIT Mecs1 (Mail) I10 OTHOLIEHNIO K 6a3030My nepuopy. IlonoxurenpHbii cTa-
TUCTUYECKV 3HAYVMMBII TPeH[ ObII BBIABIEH TOIBKO B PAAY MAaKCHMa/IbHBIX PacXOfiOB
Bonbl peku Hamana B ctBope Mekumps (TpeTbsl Ipylna pek), Ifie ero BeM4MHa OKa-
3ajacb paBHOI 7.33%/10 net. B To ke Bpems Ha pekax Hios, Anpan, bupiok (mepsas
rpymma) Ha obiieM ¢oHe yBenumdeHus Obina 3aduKCHpoBaHa TeHAEHIMS K CHVDKEHUIO
CPOYHBIX MaKCYMa/IbHbIX PACXOJOB BOJbIL.

AHanus xofia CpeiHeMeCsIHOI TeMIIepaTyphl MOYBBI Ha IybuHax 1.6, 2.4 1 3.2 M
B OKTAOpe Ha MeTeoCTaHUMAX SIKYTCK U VICUTD 110 ZaHHBIM, MMEIOWINMCA B CBOOOTHOM
mocryte 3a nepuop, ¢ 1965 o 2013 1., mokasas, 4To A MeTeOCTaHIUN SIKyTCK Ha Iy-
6uHe 1.2 M B TEIUIBIIl EPUOJ, KOK/IBII TOJ PErUCTPUPOBAINICH TTIOTOXKIUTEIbHbIE TEMITe-
parypel, B TO BpeMst KaK Ha TOpU3OHTax 2.4 1 3.2 M TeMIlepaTypsbl T0YBLI o 1980 1. 6p11m
orpunarenbuble. ITocne 1980 r. monoxuTenbHble TEMIEpATYpPbl B OCEHHMIA IIEpUOJ, Ha
MeTeoCTaHIMM SKYTCK BCTpedaroTcs vallle, a mocie 1990 r. mpakTnyecku exeropso. Ipn
3TOM IIepYOf, B KOTOPBIl OHM (PUKCUPYIOTCS, yBeINUuBaeTcsa 1 Bapbupyercsa ot 30 o
150 pgueit. PocT aMIIMTY#bI TeMIIEpaTypbl OTMeYaeTcsl Ha BceX IIyoyuHax mocie 1980 1.
(1a 1.6 M) 1 Hauama 2000-x rogos (Ha 2.4 n 3.2 M). Ha meTeoctannun Vcuth Ha Bcex ro-
pu3oHTax 0 Havyana 2000-X TOff0B OKTAOPbCKME TeMIepaTypbl oTpuuaTenbuble. [Toce
1980 r. HauUMHAETCA POCT TeMIepaTyphbl Ha BCeX ITyOonHax, u moce 2000 I. Ha TOPU3OHTE
2.4 M TeMIlepaTypa IIOYBbI CTAHOBUTCS IOIOKUTENbHO (puc. 6). [JaHHBIX O TeMIepary-
pe Ha rOpu30HTe 1.6 M B OTKPBITOM JOCTYIIe He ObLIO.

Hanu4ne nonoXnuTenbHbIX TEMIIEPATYP U yBeIUYEHME TIEpUOJja VX IIPOIO/IKUTENb-
HOCTU MOXXET YKa3bIBaTb Ha yBe/INYeHNUe ITyOUHBI IeSATE/IbHOIO C/I0S ¥ BO3MOXHOCTD
HOCTYIUICHMsSI OOJIBIIEro KOMMYeCTBa BOAbI B 30HY a9paLiiu.

BriABneHHbIE TEHIEHIUN B PAMIaX pPacxofoB Bofibl pek Llentpanbnoit Akyrun, ¢ op-
HOJI CTOPOHBI, CBUIETE/IBCTBYIOT O PeaKIN BOZOCOOPHBIX 6ACCEITHOB B I1€/I0M Ha HeCTa-

728 Becmnux CIT6I'Y. Hayxu o 3emne. 2023. T. 68. Boin. 4



LVIOHAPHYIO KJIMMAaTU9eCKYI0 CUTYalLIO, MTHBIMIU CTIOBAMU, O CTEIIEHM UX YCTONYMBOCTH
Ha BHEIIIHee BO3JIEIICTBIE, a C IPYTrOJl CTOPOHBDI, YKa3bIBAIOT BEKTOP M3MEHEHMA BOJHbIX
pecypcos Tepputopun. [IpoBeneHHbIT aHAIN3 TO3BOMNII BEIABATD YBEINIEHUE CPETHE-
TOZIOBBIX PACXOJ0B BOJBI [/I1 BCEX PACCMOTPEHHBIX CTBOPOB JICCTIEYEMOTO PeTyoHa (3a
uckmoderneM p. bonpmoit Ilatom y c. Ilarom). Hanbonbinee yBenudenne Mecs4HOTO
CTOKa [0 OTHOLIEHMIO K 6a30BOMY IepMOAY IMPON3OLIUIO B IEPUOJ C fAeKabps 1Mo MapT
IUIA BCEX TMIPOIOTMYECKUX IIOCTOB, Ha KOTOPBIX HAaO/II0OfjaeTcsA 3MMHIIL CTOK. B oTimmane
ot EBpormerickoil TeppuTOpMM 1 HEKOTOPBIX pailoHOB IoxHo Cnbupn (lenbdan u ap.,
2021; leopruesckuii, 2021; ®pomnosa u gp., 2022) Ha CETONHALIHNI JeHb MOXXHO I'OBO-
puUTh 006 OTCYTCTBMU BHYTPUTOZOBOTO IlepepacHpefie/ieHnsa CTOKa 3a CYeT CHIDKEHMU:A
06'beMOB BECEHHETO IT0/I0BO/IbA M YBEIMYEHN)A 3UMHEr0 CTOKa 6e3 CTaTUCTIYeCK) 3Ha-
YJIMOTO M3MEHEHMA CTOKa 3a TOf.

YBenmmueHye CTOKa B MeXXEHHBII ITep1of 00yC/I0B/IEHO MI3MEHEeHEeM XapaKTepa 31IM-
HEro NMUTAHUA PeK U MOXKeT CBUIETETbCTBOBATh 00 M3MEHEHMAX eCTeCTBEeHHBIX pecyp-
COB IIOJ;3eMHBIX BOJI. B 30He pacrpocTpaHeHMs CIIOIIHONM MeP3JIOThI IUTAHUE PEK 3U-
MoJ1 0becrieunBaeTcs IOAPYCTOBBIMIU Ta/lTMKaMU, YBelIN4eHre 00BOHEHHOCTY KOTOPBIX
MOXKET IPOMCXOMUTD 33 CYET YBEIMYEHNUA KOMIECTBA IOCTYMAIOIUX XUJKUX OCAJKOB
B C/IE[iCTBYE YBENNYEHNA IPOO/DKUTENTBHOCTY OCEHHETO NEPHUOJA C MONIOKUTENbHBIMU
TeMIlepaTypaMy, a Takxe 6ojee ITTyOOKOTO CE30HHOTO IMPOTaMBaHMA IOYBBI, YTO IIOJ-
TBEPKJAETCSA pe3yNnbTaTaMll aHa/IN3a TEMIIEPATY Pl IIOYBbI U TUTE€PATYPHBIMI JaHHBIMUI
(Frauenfeld et al., 2004).

Bce pekn mepBoit rpynmel (3a MCKI0YeHeM BOTOMbI) HaXOfATCA B 30HE PacIpo-
CTpaHeHMA HeCIUIONTHOI Mep3/IOThI, IJie CO3TAI0TCsA 6osiee 6/1aronpuATHbIE YCIOBYA LA
YBEIMYEHNA MEXX€HHOT0 IUTaHNA B 3MMHMIL Tepuofl. YTo kacaeTcs p. boromsl, To, Bepo-
ATHO, 3TO CBA3aHO C HA/MMYMEM KapcTa B bacceliHe.

YBenmdeHne o06beMOB BECEHHETO IONOBOAbS M POCTAa MAKCUMAaAbHBIX PAaCXOJO0B
Ha OOJIBIIVMHCTBE MICC/IEyeMbIX PEK IIPU IPAKTUYECK) HeM3MEHHOM KOIMYeCTBe VM-
HUX OCaJIKOB M XapaKTepe IPpOMep3aHMs IIOYBO-TPYHTOB, C Halllell TOYKM 3PEHM, MO-
XKeT 00'bACHATDCA yBeMMYeHNeM UHTEHCUBHOCTY CTaMBAaHMA 3a CYET POCTa TeMIIepaTyp
B TIEPMOJ] TIO/IOBOfIbS, C OIHOV CTOPOHBI, U YBEIMYEHNUA KONNYECTBA OCaIKOB B Mae —

C OpYTOJi.

4. 3aknroueHue

TpeHIBl MeTEOPONOTMYECKUX XapaKTePUCTUK, TaKMX KaK TeMIlepaTypa BO3#yxa
U OCAJIKI, B LIEHTPATbHOI SIKYTUM B LIeJIOM COOTBETCTBYIOT O01Ijell TeHEHIIUY UX M3Me-
HEHMA B CBA3M C IOTEIUIEHMEM KIMMaTa Ha Tepputopun Poccun. Peakumsa ctoka Masbix
U CPelHMX peK Hambojiee CylleCTBEHHO BbIpa)KeHa B 3MIMHIE U BeCeHHMEe MeCSLbI TOfia.
Omna ompefensieTcs, MOMUMO M3MEHEHUI KIMMATUIECKUX XaPAKTEPUCTUK, OCOOEHHO-
cTsaMy GOPMUPOBAHMSI CTOKA pajioHa, B YaCTHOCTY HalIM4d/ieM MHOTO/IETHEN MepP3/IOThI
U TIPOL[ecCaMM, MPOTEKAMIMMI B TIOI3EMHON COCTABIIAOIIEN PeYHbIX BOFocoopoB. ITo
MHEHUIO aBTOPOB, 3T 00OCTOATENbCTBA OTPA3WINCh Ha XapaKTepe MPOU3OLIENIINX 13-
MEHEHMI CTOKA — €T0 YBEINYEHNY B BECEHHNI U 3MMHUI IIEPUOJbI I 3a TOJ, B LIE€/IOM.
Haubonee 3ameTHble M3MeHeHU: (B IPOLIEHTHOM OTHOIIEHMM K 0a30BOMY IIE€PUOAY)
TIPOMU3OIUTN B TOJOBOM CTOKE MajIbIX PeK, YTO BITOJTHE OOBSICHMMO: Majible PeKM Hamu-
6011ee OBICTPO pearnpyroT Ha BHelIHee Bo3feiicTBIe. OCOOEHHOCTBIO peakiiuy BOFocho-
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POB McceyeMolt TeppuTopun B cpaBHeHMn ¢ EBporneiickoit yacTbio Poccun u I0xxHOI
Cubupbio SB/IAETCS HAMMYMe CTaTUCTUYECK) 3HAUMMBbIX TPEHZIOB B PsIjaX TOLOBBIX pac-
XOZIOB BOJIbI /1A ITOJAB/IAIOIIETO YMC/IA VICCIIEyEMBIX CTBOPOB.
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The response of river catchments located on the territory of Russia to climate change in recent
decades has been expressed in the emergence of multidirectional trends in the series of annual
runoff, maximum water discharges and the value of winter runoff. However, the response of
small and medium-sized rivers to the ongoing climate warming has been poorly studied, in
contrast to large rivers. In this paper, a comprehensive analysis of the climatic and hydrolog-
ical characteristics of small and medium-sized rivers of Central Yakutia as well as an assess-
ment of the climate change impact on the river runoft characteristics in various conditions of
the region were carried out. It has been established that the revealed positive trends in tem-
perature correspond to the trends typical for the rest of the Russian Federation. The response
of the runoff of small and medium-sized rivers to climate change is most significant in the
winter-spring months of the year: there is an increase in runoff in the spring and winter peri-
ods and for the year as a whole. A feature of the response of the river catchments of the study
area in comparison with the European part of Russia and southern Siberia is the presence of
statistically significant trends in the series of annual water discharges for most of the studied
water gauges. The most noticeable changes (as a percentage of the base period) occurred in the
annual runoff of small rivers, because small rivers respond most quickly to external influences.
Its expressiveness is determined not only by the degree of changes in climatic characteristics,
but also by the features of runoft formation in the watersheds of the study area, in particular,
the presence of permafrost.

Keywords: rivers of Central Yakutia, runoft change, climate change.
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