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AHHOTAIIMA: PaccMOTpeHbI TEHAEHLIMM V3MEHEHMsI TEPMUYECKOTO peXyMa peK
ApxkTuyeckoi 30Hb1 Poccuiickon @epepanuy. Ha ocHOBaHUY AQHHBIX O CpEAHEMECSYHBIX
Temneparypax BoAbl ¢ 1960 o 2012 rr. Ha 90 ruAPOAOrMYECKMX IIOCTaX MPOM3BEAEHBI pac-
YeThbl CPEAHETOAOBOJ TEMIIEPATYPbI BOABL 10 OOLIENPUHATON METOAMKE 3a IIEPMOA C Mas
10 CEHTSIOPb U MO TIPEAAATAaEMOV METOAMKE pacyeTa 3a BeCh MEPUOA C OAOKUTEABHBIMMU
TeMIlepaTypaMy BOABI.

IToxazaHo, 4YTO BBIYMCAEHME CDPEAHETOAOBOV TeMIIepaTypbl TOABKO IO CpeAHeMeCs -
HBIM TeMIIeparypaM (C Masi [0 OKTSIOPb) 3aHIMDKAET CPEAHETOAOBYIO TEMIIEPATYPY BOABL. B
paboTe OLieHEeHbI M3MEHEHN s CPEAHETOAOBON TEMIIEPATYPbI BOADI, OIIPEAEAEHHO IO 00e-
VM METOAMKAM 3a niepuop 1991-2012 rr. o cpaBHeHMIo ¢ 1961-1990 rr. AaHHbIE TEPMOADI
OXBaTbIBAIOT BpeMs MHTEHCUBHBIX M3MEHEHUI KAMMATA, a TAK)Ke IepUOA TOCAe CTPOU-
TeAbcTBa KpynHenmux I'DC. [IpoBeAeH CTaTUCTUYECKUII aHAAU3 TOAYUYEHHBIX PSIAOB Ha
HaAMYMEe TPEHAOB (110 KPUTEPUIO PAHTOBOM KoppeAsiuy CrupMeHa) M HapyIIeHMit OAHO-
popHocTu psipoB (U-tect MaHHa—YutHn). Iloka3aHo IOCTENIEHHOE YBEAMYEHNE CPEAHE-
TOAOBOJ TEMIIEPATYPbI BOABI HAa OOABLIMHCTBE peK poccuiickont Apkruku. Hanboabuine
M3MeHEHMsI OTMeJaloTCs Ha Tepputopun AAxyTun n KoabckoM noayoctpose.

KAIOYEBDBIE CAOBA: TepMuueckuil peXxuM peK, TeMIIepaTypa BOADI, MI3MEHEHN I
KAMMAaTa, TUAPOAOTMYECKUIT PeXUM, ApKTHUyeckas 3oHa Poccun.

[Top TepMUYECKMM PEKMMOM peK, KaK IPaBUAO, IIOHMMAETCsT AMO0 peXxum
TEMIIEPaTyPbl BOABL, AMOO PEXXIM TEIIAOBOI'O CTOKA PEKM, A0O0 BCSI COBOKYITHOCTD
IIPOMCXOASIIVIX B PeKaX TEIAOBBIX IPOLieCCOB. B AaHHOI paboTe paccMOTpeH pe-
>KVMIM TeMITepaTypbl BOABI U €T0 M3MEHEHV I B CBsI3U C MI3BMEHEHMSIMU KAMMAaTa.

TemmnepaTypa BOABI IBASIETCS BaXKHOM I'MAPOIKOAOTMYECKON XapaKTepUCTU-
KOJ, IPSIMO MAM KOCBEHHO BAMSAIOLIEN HA PSIA TMAPOAOTMYECKMX U SKOAOTMYe-
CKMX ITPOLIeCCOB. B 4aCTHOCTH, OT TeMIIEpPaTyphbl BOABI 3aBUCUT MHTEHCUBHOCTD
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3akoHoMepHOCMU U3MeHeHULL CPeOHe2000B0l meMnepamypul BoObL
pek Apkmuveckotl 30HbL Poccuu 8 ¢BA3U ¢ U3MEHEHUAMU KAUMAMA

VICTIApEHM S C TIOBEPXHOCTU peK. [IporpeB BOAbI 00yCAOBAMBAET BEAUYMHY IIPO-
rpeBa IPYHTOB PycAa U BEAUYMHY K03 ULIMEHTOB AVHAMMUYECKO M KMHEMa-
TUYECKOI! BA3KOCTH, PET'YAUPYIOIIUX, B T. Y., UHTEHCUBHOCTb PYCAOBOJ 3PO3UM.
QopMmupyeMblil peKaMy TeMTAOBOM CTOK YaCTMYHO BAMSET Ha TEIIAOBON PeXUM
npuOpesKHOI 30HBI Mopell. OT TeMIlepaTypbl BOABI 3aBUCUT COAEP>KaHME B Hell
PaCcTBOPEHHOTO KMCAOPOAQ, 8, CA€AOBATEAbHO, MHTEHCYBHOCTb IIPOLIECCOB Ca-
MOOYMILIEHNS PeK, BbDKMBAEMOCTD 1 BMAOBOI COCTaB Pa3AMYHBIX T'MAPOOMOH-
TOB [1], B T. 4. LIEHHBIX TTOPOA, PHIO.

B Poccun x Tematuike AaHHBIX nccAepoBanuit obpaiaauck B.B. lllocrakoBuy
u [1O0. Bepemjarun. B 1930-e roabl B cBsA3u ¢ ocBoeHreM CeBepHOrO0 MOPCKOTO
nyty BcecolosHbiM ApkTiyeckum MHCTUTYTOM (HbiHe — AAHNI) npoBopnAuch
aKTMBHbIE VICCAEAOBAHNSI aDKTUYECKUX PEK AASI TIPOTHO3MPOBAHMS AEAOBOI 00-
CTQHOBKU U BAMSIHMA PEUHOTO CTOKA Ha TMAPOAOTMYECKUI pexxum Mopelt Cesep-
Horo AepoBuToro okeaHa. OAHaKO TEPMUYECKOMY PEXUMY B OIyOAMKOBaHHBIX
pe3yAbTaTaX MCCAEAOBAHMI YAEASIAOCh CPAaBHUTEABHO MaAO BHMMaHu:A. B 1951
I. onmyoAukKoBaHa MoHorpadus «Tepmuueckuit pexxum pek CCCP» [2], B mpeau-
CAOBMM K KOTOPOJI OTMEYEHO CAEAYIOLIEE: «...B 00AACTY U3YUEHVSI TEPMUYECKOTO
peXX1Ma CAeAQHO ellje OUeHb MaAO. V] 3TO MOHATHO, T. K. B IIEPBYI0 OYepeAb paspa-
6aTbIBaAVCh BOIIPOCHI, HANOOA€E Ba)KHBIE B IIPAKTYKE TMAPOTEXHUYECKOTO CTPO-
UTEAbCTBA — PEXKUM CTOKA, A€AOBbIN peXXUM U Ap.». B xoHLe 1950-x ropoB mpo-
BOAVAVICb pacIIMipeHHble HAOAIOAEHVSI AASI ONIPEAEAEHVS PelPe3eHTaTVBHOCTU
AQHHBIX 3MepEeHMI1 Y OeperoB, Ha 4YaCTU TMAPOAOIMYECKYIX TIOCTOB — B CEPEAVIHE
noroka. OAHaKO He OBIAO ITPOM3BEAEHO CMEILleHNsI CPOKOB HAOAIOAEHUI, XOT5I, CO-
OTBeTCTBYyOIMe peKoMeHAauuy obocHoBaHbl E.M. CokoaoBoil paHee [2].

B 1960—-1980-€e roabl mpoOBeAEHBI CTATUCTUYECKME U reorpaduyieckue 0606-
IIeHUsI AQHHBIX 0 TeMIeparype Boabl pek CCCP B n3paHUAX clipaBoYyHMKa «Pe-
cypcsl moBepxHOCTHbIX Bop CCCP». Heo0X0AMMO OTMETUTD, YTO B U3AQHUSX,
MOCBSIIEHHbIX apPKTUYeCKUM peKaM, 3a4acTyI0 aHaAU3 TEPMUUYECKOTO pexxuma
CBOAMACS K 000011eHNI0 MHPOpMALMM O CPEAHMX TeMIlepaTypax BOABI Mas,
VIIOAST U CEHTSI0psl. TernmAoBoOIT CTOK )Ke He pacCUMTBIBAACS, KapTorpaduyeckue
MaTepyuaAbl B 00AaCTY TEMIIEPATYPbI BOABI Pa3pPO3HEHBI M HE COTAACYIOTCS MEX-
Ay co60i1. B 3T0 )Xe BpeMsi ObIA BBITIOAHEH psip 00001eHniT MaciuTaba odbaacTen
U pecryOAMK, psIA CTaTUCTUYECKMX 00OOLIEHUI POU3BEAEH AASL PEK Mupa B
paMKax Me>XAyHapOAHOIO TMAPOAOTMYECKOTo AecaTuaeTus 1965-1974 rr.

HecMmoTpss Ha BBICOKMII MHTepeC K paccMaTpuBaeMoil TeMe, CYyleCTBYyeT
OYeHb MaAOe KOAMYECTBO MYOAMKALIUI TI0 TEPMUYECKOMY PEXUMY PeK, MOCBsI-
I[EHHBIX pervoHaM 3a npeaeaamu EBpomner u CeBepHoit AMepuxu [3]. AaHHBII
pa3AeA TMAPOAOTMM MOXKHO CUUTATb OAHMM U3 HalMeHee M3y4yaeMbIX B HaCTOs-
wee BpeMs [4, 5]. ViccaepoBaHMS TEAOBOro peXxuMma pek B Poccun cocpeporo-
YeHbI AM0O B YCTbEBBIX 00AACTSAX KPYITHENIINX PeK, B EPBYI0 oyepeAb AeHbl,
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AV00 COCPEAOTOUEHBI B FO)KHBIX PerMOHaX CTpaHbl. boAblas 4acTh MCCAEAOBA-
HUJ OTPAaHMYMBAETCSI PACCMOTPEHVEM TEPMUYECKOTO peXXMa OOABIINX peK (3a
UCKAIOUEHVEM peK, mpoTekarowmux Ha KoabckoMm noayoctpose u B Kapeauny, rae
B CUIAY T€OAOTO-TEOMOP(}OAOTMYECKMX OCOOEHHOCTe He cPopMupoBaHbI bac-
CEeVHBI CO 3HAYMTEABHBIMU ITAOIIAASIMY, & TAK>Ke MaAbIX peK KoapiMckoro Ha-
rOpbsi, Ha KOTOPBIX B IIOCAEAHVIE TOABI OBIA BBIITOAHEH PsIA ICCAEAOBAHUIL COOT-
HOLIEHIT KOMIIOHEHT TEMAOBOTO OaAaHca pek [6, 7]). HeAb3sl He OTMETUTD, YTO
TEIMAOBbBIE XapaKTePUCTUKY PEK YaCTO, B T. U. B IIOCAEAHE F'OABI, ONVCHIBAIOTCS
B paMKax paboT OMOAOTMYECKON TEMATUKM (AABIOAOT YIS, UXTUOAOTVISI), OAHAKO,
KaK IPaBUAO, 3TO OIPAaHMYEHHBIE BO BPEMEH! SKCIIEAVLIVIOHHbIE HAOAIOAEHMSI.

B Hacrosilee BpeMsi MHTepeC K pacCMaTpyBaeMoii TeMe 00yCAOBAEH HEOOXO-
AVIMOCTBIO U3Y4YeHMSI IPOSIBAEHUI M3MEHEHUII KAMMAaTa B TEPMUYECKOM PeXMU-
Me pek. KaumaTuyeckne nsMeHeHMsI 00YCAOBMAM MOBBIIIEHNS KaK CPEAHETO-
AOBBIX, TaK I MaKCHMaAbHBIX TOAOBBIX TEMIIEPATYP BOABI MHOTMX peK Mupa [8].
V3ameHeHM s TeMIIepaTypbl BOABI 32 MHOTOAETHYE TIEPUOABI AAST HEKOTOPBIX peK
ApKTU4ecKo 30HbI IPUBEAEHBI HIKe (puc. 1).

B Texyumx KAMMaTHYeCKIX YCAOBMSIX ICCAEAOBAaHMSI TEPMUUECKOTO PesKMMa
PeK UMEIT OOABLIOE 3HAYEHME AASI aPKTMYECKOTO PervoHa KakK C TOYKY 3PeHMsI
OCBOEHN I TEPPUTOPUIL OOraThIX MOAE3HBIMY MCKOIIAEMbIMY, TAaK 11 COXPAHEHUS
PEYHBIX 9KOCHUCTEM, B T. Y. B BOIIPOCAX BOCIIPOM3BOACTBA IONYASILIMII pbIO. B
IIOCAEAHVIE AECSITUAETVS IMOBBIIIEHVE TEMIIEPATYPbl BOABL, OCOOEHHO B peKax,
MPOTEKAIOIMX TI0 TEPPUTOPUSAM PACIHPOCTPaHEHUsI MHOTOAETHEMEP3ABIX IO-
POA, TIPMBOAUT, C OAHOW CTOPOHBI, K MHTEHCUPUKALMY TepMOAOpa3sMOHHBIX
IIPOLIECCOB Ha beperax, C APYToi, — YIIPOILAET U YAELIEBASIET AHOYTAyOUTEAbHbIE
paboTHI B CBSI3M C YCMAEHMEM IIPOTAMBAHMS IPYHTOB pyceA pek. C MOBBILIEHN-
€M TeMIIepaTypbl BOABI TAK)Ke CBS3aHO yBeAMUYEHME TEIAO3aIacoB peK, B Iep-
BYIO OYepeAb OCEHHMX, YTO CIIOCOOCTBYET CMeEIEHVIO Ha OoAee TTO3AHVE AQThI
CPOKOB A€A000pa30BaHMs M YCTAHOBAEHMSI AEAOCTABA, 9TO MOXXET YBEAMYMBATD
IIPOAOAKMTEABHOCTb HAaBUTALMM Ha peKaxX. POCT TenmAaoBOro croxa B apKTuye-
CK1i€ MOPSI MOXKeT CIIOCOOCTBOBATh MHTEHCUPUKALIMY TEPMOAOPa3UOHHBIX ITPO-
1LIeCCOB Ha UX nobepexbsix. Takum o6pasoM, UCCAEAOBAHNS TEPMUYECKOTO CO-
CTOSTHUS PeK NPpUoOpeTaT OOABLIOE 3HAYEHME.

B ApKTHuecKoM pervoHe IPOMCXOAUT IOCTENEHHOE YBEANYEHYe MEXKEHHOTO
CTOKQ, B IIEpBYI0 OYepeAb 3VIMHETO, Y CHIKEHVE BEAVUMH MAaKCMMAaABHOTIO CTOKA.
ITpy aTOM B rmocaepHVE AECATUAETHSI HAOAIOAQETCS YCTOMYMBBIN POCT TOAOBBIX
TEMIIEPATYP BO3AYXa, OIlEpeXXaoLII COOTBETCTBYIOLINE U3MEHEHNSI B PACIIOAO-
JKEHHBIX I0)KHee perroHax. O0001eH1e TEPMUYECKOTO PeXXIIMa TETAOBOIO CTOKA
ApKTUYECKVMX PEK BBIIIOAHEHO B ITOCAEAHME AecsTUAeTHs B pabotax [9-11]. Oa-
HaKO B 3TUX MCCAEAOBAHMSIX HE YUTEHbI AQHHble HAOAIOAEHMIT 32 TEPMUYECKUM
PEXMMOM pek ceBepo-BocToka Poccuy (UyKOTCKOro MOAyOCTpOBa), @ TAKXKe AaH-
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Puc. 1. CpepHue TeMItepaTypbl BOABI 32 Maii-OKTsIOpb Ha peKaX APKTUYEeCKON 30HBI
Poccum: (a) CeBeprast ABuna — c. Ycrb-TTunera (1), O6b — 1. Caaexapa, (2); (6) OaeHéx —
c. Tanmbiabip (3) 1 Maabiit Anmoit — ¢. OctpoBHoe (4) (0) 3a mepuop 1960—-2014 rr.
Fig. 1. Average water temperatures of the May-October period at the rivers of the Arctic zone of
Russia: (4) the Severnaya Dvina — Ust-Pinega (1) and the Ob — Salekhard (2); (6) the Olenyok —
Taymylyr (3) and the Maliy Anuy — Ostrovnoye (4) over the 1960—2014 period.

HbIE O TEPMUYECKOM PEXIME MAABIX U CPEAHUX PeK, TPU X AOCTATOYHO BBICOKOI
SKOAOTUMYECKON Y KAMMATUYECKON 3HAYMMOCTU. BOABIIVMHCTBO 00001 HMIT BbI-
IIOAHEHBI HAa AAHHBIX, He OXBaTbIBAIOLIMX TIOAHOCTBIO NTepBoe AecsiTuaeTye X XI B.
Aanubie mo 2000—-2010 rr. 1 60Aee TO3AHMM NTEPUOAAM MPUBEAEHBI B paboTaXx, 1mo-
CBSIIL[EHHBIX UCCAEAOBAHUIO 3MEHEHNIT TETIAOBOTO CTOKA OOABIINX pek [12—14].

AaHHOe uccAepOBaHME CTABUT CBOEW LEAbI0 BOCIIOAHEHUE OTMeEYeHHBIX
Bbllle MPOOeAOB. TToAyUYeHHbIe pe3yAbTaTbl MOTYT ObITb MCIIOAB30BAHBI AAS
YTOUHEHMsI pacieTOB TEIAOBOIO CTOKAa B apKTMYeCKMe MOPS U MPOLIECCOB ero
dbopMUpOBaHUS, 2 TAKXKE AAST OLEHKU [MAPOIKOAOTMYECKON 6€30MacHOCTU apK-
TUYECKUX TePPUTOPUIL.
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MATEPNAABI 1 METOADBI UICCAEAOBAHUA

OOIIenpuHSATHII Ha CETOAHSIIHUI A€Hb METOA pacyeTra CpeAHEroAOBOU
TeMIIepaTypbl BOABI CBsI3aH C VICIIOAb30BaHMeM MH(OpMaLy 110 4—6 MecsaLam:
Maii—OKTsI0pb, NIOHb—CEHTSI0pb. CUMTAETCS, YTO pa3pylLIeHNe AeASHBIX 00pa3o-
BaHMUII B BOAE TPOVICXOAUT TOABKO ITpu ee TeMIeparype Boiwte 0,2 °C [9], caepoBa-
TEeABHO, K TEIIAOMY CE€30HY OTHOCUTD IIEPMOA AO U ITIOCAE IIepexoaa TeMIlepaTyp
yepe3 0,2 °C BeCHOIT 1 0CeHbI0 HeAb3s. [Ipy aTOM 60ABILIAsT YaCTh Oe3A€AHOTO
MepMoAa Ha peKaX IIPUXOAUTCSI UMEHHO Ha 3TU MeCs1bl. BO-BTOPBIX, BBITTOAHSIE-
Mble B allpeAe, Mae, OKTsI0pe, HosiOpe uaMepeHUsI MPOM3BOASITCS B 3aKpanHaXx,
a IpY AEAOXOA€E U3MEPSIOTCS Y Oepera, AaXke €CAYM YCTAaHOBAEHO, YTO CPEeAH SIS
TeMIlepaTypa IO IIOTOKY AOAXKHA U3MePATDHCSA Ha CEpeAVHE PeK.

AAst IpoBepaeHMsT UCCAEAOBaHMS ObIAA pacuiMpeHa 6a3a AQHHBIX O TeMIlepa-
Type BOABI, cobpaHHast Ha Kadeape ruppoaroruu cymu MI'Y um. M.B. Aomono-
coBa. B HacTos11[ee BpeM st oHa BKAIOUaeT nHbopmartiyio mo 101 rupporormyecko-
My nocTty. [TocTsl pacrioaokeHs! Ha 6oabLnX (31 mocT), cpeprux (50 moctos) u
MaAbIx (20 mocToB) pekax (puc. 2). Bce mocTbl A€ICTBYIOT B HaCTosiIee BpeMs,
4TO 0OeCreunBaeT B MEPCIEKTUBE AAABHENIINI MOHUTOPUHT BO3AENCTBUS KAU-
MaTM4YeCKMX VM3MEHEHMI Ha TeMIIepaTypy Boabl pek. IIpakTuyecku Bce mocThl,
KpoMe pacrnoAokeHHbIX Ha O6u u EHMcee, HAXOAATCS Ha He3aperyAupOBaHHBIX
BOAOXPaHMAMIIIAMMU peKax.

Ilo AaHHBIM O CpepHeMeCSYHBIX TeMIIEPaTypaX BOABI BBIUYMCAEHBI CpeAHe-
rOAOBbIE TEMIIEPATYPbI ABYMS BO3SMOXKHBIMM CITocobamu: 1) ¢ Masi o OKTs0pb;
2) 3a BeCb MEPUOA C TOAOXKUTEABHBIMY TEMIIEPATYpaMU BOABL. Mecs1] ObIA OT-
HeCeH K TEIAOMY IIEpPUOAY T'OAQ, €CAM XOTSI ObI B OAHY A€KaAy HaOAIOAAQAMCH
temneparypsl Boie 0,1 °C. CpepHeMecsiuHasl TeMIepaTypa py 3TOM BbIUNC-
ASIAQCD ITyTEM OCPeAHEHMsI IO AeKapaM. Takasi MeToAMKa MCIIOAB30BAAACD IIO
ABYM IIpUYMHaM. Bo-niepBbIX, IpU pacueTax CpeAHEeroAOBOM TeMIIepaTyphl 3a
IIEpPUOABI Mali—OKTSAOPb VAU MIOHb—CEHTSIOPb CAy4Yau paHHEro Iporpesa BO-
AHBIX MaCC peK (alipeAb) U IO3AHET0 X OCTHIBAHMSI (HOSIOPB) B OTA€ABHBIE TOABI
He YYMTBIBAIOTCS, IOMMMO 3TOTO, B BECEHHME U OCEHHMeE MeCsILibl (0OBIYHO Mal,
CeHTsI0pb, OKTSIOpb) TeMIlepaTypa BoAbl npupaBHuBaercs K 0 °C u cooTBet-
CTBEHHBIM 00pa30M YUYUTBIBAETCS B BBIYMCAEHUAX, B TO BpeMs KaK Ha peKax
AKyTuM BCKpbITHE pEK IPOUCXOAUT B KOHILIe Masi-cepeAHe UIoHs. Bo-BTOpBIX,
HECMOTPsI Ha 3aHMKeHUe TeMIIepaTypbl BOABI IIPU M3MePEeHMsIX BO BpeMs Ae-
AOBBIX SIBAEHU, MMEIOLMeCs] AAHHbIe IO3BOASIIOT CYAUTb O HAlpaBAEHHOM
MOBBIIIEHUY TEMIIEPATYpPhl, BAUAIOLIEM Ha pa3pyllieHle AeASHOro IoKpoBa. B
IIep1OA BECEHHUX AEAOBBIX SIBAEHUI TeMIlepaTypa BOABI TAK)Ke 3a4acTYIo Ipe-
BoraeT 0,2 °C (06BIYHO HEPEX0A Yepes 9TO 3HAUYeHMEe MPOUCXOAUT B TeYeHUe
MEePBOI MEHTAABI IOCAE BCKPBITUSI), YTO, COTAACHO OOIENPUHSITON METOAUKE,
TpebyeT yueTa AQHHBIX IIEPMOAOB U OLIEHK! UX XapaKkTepucTuk. Kpome toro, B
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YCAOBUSIX ITOTEMAEHNSI KAMMATA [IPU COKPALleHUY [IEPUOAA C AEAOBBIMU SIBAE-
HUSIMU Ha peKax TpebyeTcs paciimpeHe IepruoAa OLleHOK TeMIIEPATYPbI BOABI
KaK MMHMMYM Ha allpeAb 1 HOs10pb [15].
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Puc. 2. Pacioao)xeHye rmApOAOTMYECKHUX ITIOCTOB,

AaHHBIE KOTOPBIX VICIIOAb30BaHBI B paboTe.
Fig. 2. Location of the hydraulic stations whose data are used in the article.

B AQHHOM MCCAEAOBAaHUM He YUTEHBbI PasAMuMsA MEXAY OAHOCPOUHBIMU U
ABYXCPOUYHBIMY HaOAIOAEHVSIMY 32 TEMIIEPATYPOIl BOABI B CBS3M C HEAOCTATOY-
HOCTBIO MAaT€pPUAAOB AASI CPDaBHEHMSI PEe3YAbTAaTOB BBIUMCAEHUS CpepHeMecsd-
HBIX TeMIIepaTyp IO AAHHBIM TOABKO YTPEHHMX, YTPEHHEro U BedepHero Bpe-
MeHU HabAropaeHuit. Takoe cpaBHeHMe CPOKOB B U3AQHUAX «[MAPOAOTMYECKOTO
exeropHuka» Aas Koabckoro noayoctposa 3a 1958—1962 rr. nmokasaao, 4To npu
BBIYVMICAEHVSIX CPEAHMX TeMIIepaTyp A€KaAbl M MecAlld IPU MCIOAb30BaHUU
TOABKO YTPEHHUX CPOKOB IPOUCX0OAUT 3aHmKeHue Ha 0,1-0,3 °C. B cBsi3u ¢ Tewm,
YTO AQXKe IIPU CUCTEMATUYECKOM 3aHVDKEHMM TeMIepaTypbl BOABI BO3MOXXHO
OTCAEXMBATb OOlIME TEHAEHLIUY NPOMCXOASIINX M3MEHEHMII, B 3TOM CAy4Yae
HAaOAIOAEHMST Ha DTUX MOCTaX TaKXKe MCIIOAb30BaHbl B pabore. [To pasAnvHbIM
MpUYMHAM B HEKOTOPBIE AEKAABI Ha PSIAE TIOCTOB MU3MEPEHUS B OTAEABHBIE AHU
IIPOBEAEHBI TOABKO B YTpeHHMe Yachl. [1o mpuynHe HEOOABLIOTO MPEAIOAOXKU-
TEABHOTO 3aHVDKEHUS U PEAKOCTBIO TOAOOHBIX CUTYaLMil B MHOTOAETHUX PAAAX
AQHHBIE 10 TeMIIepaType BOABI B 3TU AeKaAbI TAK)Ke IIPUHATEI B pacueTax.
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VI3MeH4YMBOCTb TeMIepaTypbl BOABI OIPEAEASIAM C IOMOILbIO KpUTepusd
TpeHpa CrnpMeHa. Vi3aMeHeHMe CpepHETOAOBBIX U CpeAHEMEeCSYHbIX 3HaueHUN
TeMIIepaTypbl BOABI OLleHUBaAH 3a mepuop 1961-2012 rr., BKAIOUAIOIIEro MHTEH-
CVIBHBIE M3MeHeHMsI KAuMarta. AaHHble A0 1960 r. He MCITOAB30BAAY, IOCKOABKY
AASL PAAQ TUAPOAOTMYECKUX IIOCTOB OHU He SIBASIIOTCS pelpe3eHTaTMBHbIMU B
CBSI3YU CO CMEHOM MecT M3MepeHun. Takke, oo KoHa 1950-x ropA0OB Ha 3Ha4Yu-
TEABHON YaCTU ITOCTOB HAOAIOAEHMS IPOU3BOAMAY TOABKO YyTpoM. Kpome Toro,
PsiA TMAPOAOTMYECKMX MOCTOB Ha ceBepHbIX pekaXx CCCP ObIA OTKPBIT TOABKO
B HayaAe 1960-x ropoB. O606meHe AaHHBIX ¢ 1960 T. TO3BOASIET TIO OAHOPOA-
HOMY PSIAY OLIEHUTb TEMIIEPATYPHBIN PEXXUM 3aperyAMPOBaHHOM OOABLINM BO-
AoxpaHuauiieM peku — O6u — oCAe CTPOUTEABCTBA U BBOAQ B OKCITAyaTaLMIO
naotuHbl HoBocubupckoit '9C u Temneparypusiit pexxum p. EHucelt, HaumHas
¢ 1970-x, nocae 3anoaHenus1 KpacHOsIpcKoro BoAOXpaHMAMIIA.

KoAnyecTBeHHYIO OL|eHKY BEAMYVH M3MEHEHMI BBITIOAHSIAM Ha OCHOBaHUU
CPaBHEHUSI CPEAHEMHOTOAETHYX F'OAOBBIX M MECSIUHBIX TEMIIEPATyP BOADI B Ile-
puoabl 1961-1990 rr. 1 1991-2012 rr., COOTBETCTByWOLME IEPUOAAM KAMMATU-
YeCKMX HOPM, YCTAaHOBAeHHBIX A0 2015 1. ITo aTuM Xe nepuopamM NpouU3BOAUAY
OLIEHKY OAHOPOAHOCTY PSIAOB HAaOAIOAEHUI C MICIIOAb30BaHVEM HellapaMeTpu-
yeckoro U-tecta MaHHa—YUTHY, TO3BOASIONIETO OLIEHUBATD PSIABI OOIIIEiT AAU-
HoV MeHee 20 3HaUYEeHUI.

B npeacTaBAeHHOI paboTe, KaK 1 B OOABIIMHCTBE ONMyOAMKOBAaHHBIX 0000-
I[eHWI, He paCCMaTPUBAIOTCS AQHHBIE TI0 CTOKY PeK 3allaAHOTo rnobepexxbs be-
AOTO MOPSI B CBSI13U C HEOOABIIVM KOAYECTBOM AQHHBIX O TEMIIEPATYPe BOABI Ha
ceTu HabAIoAeHUIT Tocae 1980 IT.

PE3YADBTATDBI 1 OBCY)XAEHUE

PacueTsl cCpeAHETOAOBOV TEMIIEPATYPBI BOABI ITO ABYM METOAVKAM ITIOKa3aAlH,
4TO Ha 33 TMAPOAOTMYECKMX TTOCTaX (34 %) pacueT cpeAHEroAOBON TEMITEPATY PbI
3a Maii—OKTSIOpb 3aBbIIIAET 3HAYEHMS TI0 CPABHEHMIO C PACYETOM AAS BCETO Te-
MIAOTO ITeproAa. AaHHBbIE ITOCTHI paCcIIOAOXKEHBI Ha TeppuTOopun ceBepa EBpomner-
ckoit tepputopuu Poccuu (ETP), Ha psiae AeBbix iputokoB O6u (pexu CeBepHast
CocbBa, Kaseim), AeBbix nputokoB Enuces (peku Boabmoit u Maasiit Kac) u B
cpeaHeM teueHuu Ennces (EHucerick, ycrbe [TopokameHHOM TYHIycKn), a TaKKe
Ha HEKOTOPBIX BOAOTOKaX Uykorku (peku OmuukaH, OMCKy4aH). 3aBbllIeHe
TemrnepaTypbl coctaBasieT 0,5-1 °C B npeaeaax cesepa ETP 1 Koabckoro mo-
AyocTpoBa, 0,1- 0,3 °C Ha aeBobepexxbe O61, 0,1-1 °C Ha EHucee u B mpeaeaax
0,2 °C Ha Yyxkortke. Hanboabuive pazanuus (2,5-3 °C) oTMeuyeHb! B LIEHTPaAb-
Hol1 yacTy Koabckoro noayocrpoBa. 3HauMTeAbHbIE pa3AUYMS, TIO-BUAVMOMY,
00YCAOBAEHBI PACIIOAOXKEHIEM IIOCTOB B MCTOKaX 03€p, A€ KPYTAOTOAMYHO Ha-
OAIOAQIOTCS IOAOXKMTEABHBIE TEMIIEPATYPBL, & TAK)Ke XapaKTePOM T€UeHUSI TOp-
HBIX PeK, AeAOCTaB Ha KOTOPBIX HE YCTAHABAMBAETCS AW YCTaHABAMBAETCS He
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MOAHOCTBIO. B TO >xe Bpems Ha ceBepe Cubupu (68 mocToB — 66 %) pacyer cpea-
HErOAOBOI TEMIIEPATYPbl BOABI ITO AQHHBIM 32 Mali—OKTSIOpb 3aHM)KaeT 3Haue-
HUSI TI0 CPAaBHEHMIO C PacYeTOM AASI BCETO TEMAOTO Iepropa roaa. [TopobHble
pasanuuss oOYyCAOBAEHBI, B IIEPBYIO OUYEPEAb TEM, YTO TEIMABIN MEPHOA TOAQ HA
pekax ceBepa Crbupyu He BCETrAQ OXBaTbIBAET MEPUOA C Masl 10 CEHTSIOPD, XOTS B
MOCA€AHVE TOABI IIPOCAEKMBAETCS TEHAEHLMA K €T0 YBeAUYEeHUIO.

3aHMKeHMe TeMIepaTypbl B peaeaax 1-2 °C ormeveHo Ha 20 nocTax Ha pe-
kax ITyp, Tas, Ha HeKOTOpBIX pekax OacceitHa p. HappiM, B Hu30Bbsix EHuces, B
baccertHe AHabapa Ha p. OaeHek, B OacceiiHe fIHbI, B HYDKHeM TedeHUM VIHAU-
rMpKU. AAsI GOABIIMHCTBA U3 HUX XapaKTePHA 3HAYMUTEAbHAs] CYPOBOCTb KAU-
MaTU4eCKMX YCAOBUI OacceriHa, MPUBOASILAs K COKPAIEHVIO TETIAOTO ITEPUOAA.
Ha apyrux pexax ceBepa Cnubupy 3aHM)KeHME CPEAHETOAOBOI TEMIIEPATYPbI Ha-
xoauTcs B mpepeaax 1 °C.

CpeaHeropoBble 3HaUeHM s TeMIIepaTypbl BOABI 3a niepuop ¢ 1961 mo 2012 rr.
KoAebAroTCs oT 2 A0 12 °C mo Bcelt paccmarpuBaemoit Tepputopun. Ilpu pac-
yeTe 3a BeCb TEIMADIN NeproA ¢ 1961 no 2012 rr. MakCMMaAbHas TeMIlepaTypa He
npesbiiaer 11 °C. Hanboaee BbiCOKME CPEAHETOAOBBIE 3HAYEHMSI XapaKTEPHBI
A ceBepa EBponerickoit Tepputopuu Poccun un Koabckoro noayocrposa. Hau-
MeHbIIIe — AASI PEK CEBEPO-BOCTOKA (TabA. 1, TabA. 2, TabA. 3).

ITpu pacyere 3a Mail—CEeHTSIOpPb CTaTUCTUYECKY 3HAYVIMblE TPEHABI CPEAHErO-
AOBOJ TeMIIEpPaTypbl BOABI HAOAIOAQIOTCS Ha 35 % IMAPOAOTMYECKMX TTIOCTOB: Ha 3
noctax Ha CeBepo-BOCTOKe 11 AeBoOepeskbe EHlcest OTMeueHO 3HaUIMO€e CHYDKEHYE
paccMaTpyuBaeMoOll XapaKTepPUCTUKY, CBA3aHHOE, BEPOATHO, C TEPPUTOPUAABHBIMU
ycAOBUSMY (GOPMMPOBaHMS TeMIlEpAaTypHOro pexxuma. CHIDKeHMe TeMIleparypbl
BOABI 3a(PMIKCHPOBAHO TAaK>Ke Ha 13 1mocrax, o OOABIIIEN YacTH PacIIOAOXKEHHBIX Ha
ceBepe fAxyTun. Ha 31 nocty HabAI0AQ€TCSI 3HAYMMOE MOBBIIIEHNE CPEAHETOAOBOI
TeMIlepaTypbl BoAbl B peaeaax 1° C. Tlpu pacueTte paccMaTpyuBaeMOl BEAVYMHBI
AASL BCETO TEMAOTO MeproAQ, 3HaUMMble 3MeHeHMsI OTMevaloTcs Ha 13 % mnocTos.
Tax, 3HauUMMble CHVMKeHM A OTMe4YeHbl TOABKO Ha 2 I0CTaX, PacllOAOXKeHHbIX Ha Hy-
Kotke. [Ipy aTOM, CHVPKEHVe TeMIlepaTypbl BOABI oTMevaeTcst Ha 33 pekax (34 %) u
cocraBasieT MeHee 0,5 °C. Poct Temnepatyp B npepeaax 0,5-1 °C 3adukcupoBaH Ha
Apyrux nocrax (76 %), Ha 9 13 HUX MOBBIIIEH)E TEMIIEPATYP SBASETCS 3HAYVMBIM.

Hapyuienne oAHOPOAHOCTU B psIAaX CPEAHETrOAOBOI TeMIlepaTypbl, pacCuu-
TaHHOM 32 Mali—OKTsI0Pb, BBIIBAEHO Ha 29 % moctoB. HapyuieHre 0oAHOPOAHOCTU
BbIABA€HO Ha 6 nocTtax Cesepa ETP u Koabckoro noayocrposa, mpodue Hapylie-
HUSI OTMeveHbl Ha ceBepe Crubupu. HapylieHue 0AHOPOAHOCTY B PSIAAX CPEAHe-
TOAOBOI TeMIlepaTypbl, PaCCAMTAHHON 3a TeIAbIN IIeproA, olpeaeAeHo Ha 8 %
nocToB. Bce oHM, KpoMe nocToB Ha pekax MeseHb 1 Ilesa, HaX0AATCA B peaeAax
ceBepa Cubupu. ITpakTryecku Ha BCeX TMAPOAOTMYECKNX TTOCTaX, TAe 3aduKcu-
POBaHO 3HaYMMOe€ HapylleHe OAHOPOAHOCT!, OTMeYaeTCs M 3HAUMMBIN TPEHA,
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Ta6anna 1. CpepHeropoBble XapaKTepUCTUKY TEMIIEPATYPbl BOABI Ha peKax
TMAPOAOTMYECKMX PAiOHOB (110 M3AaHMSAM [0CyAQpCTBEHHOTO BOAHOTO
kapactpa) Koapckoro noayocrposa, CeBepa u Huwkneit O6u u nx nsmMmeHeHus
3a nepuop 1991-2012 rr. no cpaBHeHuto ¢ 1961-1990 rr.

Table 1. Average annual characteristics of water temperature on the rivers of hydrological zones
(according to the State Water Cadaster publications) of the Cola Peninsula, the North and the
Lower Ob rivers and their changes over 1991-2012 in comparison with the 1961-1990 period.

? - CpeaHeropoBas VismeHenust
£ Maoman| Ty | cpesmeroionms,
g é‘ Pexa — noct BOAOCOO- 3a * v 3a “'LP_AV_
3 S pa, KM* | rerrAprit 3a majt- TEeIMABIN Ba mait-
S O P OKTSIOpb P OKTS0pB
p. AorTa — mop. KaaAaokockn 2540 7,82 8,41 0,38 1,05
o P Koaa — 1429-b1i1 kM OKTSOpbCKOV XA 3780 7,88 8,27 0,13 0,49
? |p. Kuuna — ct. Aomapckas 1150 7,3 7,95 -0,07 0,8
,; p. ITonoit — c. KpacHomuieabe 3810 7,9 8,47 0,38 0,89
E p. Ilonoi — c. KaneBka 10200 7,5 7,98 0,69 1,25
2 |p. Ena - noc. Ena 1620 6,56 7,06 0,06 0,65
Q p- MoHua — r. MoHYeropck 1480 4,83 7,7 0,52 0,16
p. Kypenbra — r. OaeHeropck 509 5,69 8,23 0,05 0,51
p. Maaast Beaast — ct. Xubunbt 79,9 2,74 4,7 0,4 0,74
p. Myapbiora — a. IlaTpakeeBckas 1840 8,21 9,01 0,18 0,73
p- 3oaoTuna — A. Bepxuss 3oaoruna 5570 7,9 8,83 -0,42 0,01
p. Cosina — A. Cosina 1240 7,01 7,69 0,49 1,02
p. ITesa — a. VirymHoBO 12000 8,11 8,74 -1,39 -0,66
§ p- [Temra — A. BoaokoBas 2780 7,92 8,04 0,01 0,4
§ |p. CeBepHas Apuna — c. Yerb-Tlnnera | 348000 8,98 10,56 -0,27 1,1
p.- OHera — a. [Topor 55700 9,2 11,11 0,61 1,09
p. MeseHb — A. MaAoHMcoropckas 56400 8,68 9,3 0,51 0,46
p- MeseHb — c. Aoporopckoe 74100 8,59 9,17 0,2 0,13
p. ITeyopa — c. Yerb-Linabma 248000 7,76 8,16 -0,03 0,68
p. Kasbim — 1. Beaosipck 29500 9,15 9,21 1,3 1,51
p. AMHs# — c. Kaspim 7100 7,71 7,79 0,05 0,48
p- CeBepHas CocbBa — noc. HsackumBoab | 9850 8,28 8,56 0,45 0,74
p. CesepHas CocbBa — A. CapTbhiHbs 69100 8,84 8,94 -0,03 0,28
p- CeBepnas CocbBa — A. bepesoBo 91500 9,44 9,37 0,46 0,46
o | p- Moma-fI — u36. llloma-51 468 6,62 6,54 0,99 1,07
8 p- CoiHs — nirt OBropr 9880 7,96 7,95 -0,11 0,57
§ p.- Cobp — nrt Xapn 1240 5,03 4,36 0,65 0,94
; p. IToayit — TAC TToayn 15100 7,98 7,54 0,25 0,93
S | p. Wy4ps — dakT. AabopoBas 1680 5,14 4,74 -0,51 -0,06
T p. ITaxy-nyp — noc. Tapko-Caae 31400 91 8,3 -0,59 0,53
p. Tas — c. KpacHoceabpkyn 87200 8,84 8,18 -0,76 0,06
p- O6p — r. Casexapp, 2950000 | 8,24 8,16 0,27 1,02
p- Happim — c. Happim 48000 8,08 7,63 0,19 0,59
p- Hetpa — c. Heipa 6700 8,04 6,72 -0,15 0,6
p- Tas — c. TazoBckoe 128000 8,21 6,65 -0,36 -0,14
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Ta6anna 2. CpepAHeroAoBble XapaKTEPUCTUKY TEMIIEPATYP BOABI Ha peKax
TMAPOAOTMYECKMX PAiOHOB (10 M3AaHUSAM [0CyAapCTBEHHOTO BOAHOTO
Kapactpa) Exucess, Aexsl u nx usmenenus 3a 1991-2012 rr. no cpaBHEHUIO C
nepuoaom 1961-1990 rr.

Table 2. Average annual characteristics of water temperature on the rivers of hydrological
zones (according to the State Water Cadaster publications) of the Yenisey and Lena rivers
and their changes over 1991-2012 in comparison with the 1961-1990 period

b CpeaHeropoBas VismeHenust
2 2 I TeMnepatypa CPpeAHEroAOBBIX
53 AOLIAAD BOABL °C TeMIIepaTyp BOABI
g );* Peka — mocT BOAOCOO- 3a ] 3a .
< E pa, km* TEeNABIN 3a mait- TEeMAbIN 3a mait-
S0 nepron OKTSI6pPb Hepron OKTSOpb
p. EHuceit — r. Enncerick 1400000 | 8,77 10,16 -0,37 -0,15
p. Enuceit — c. IlopoxamenHnas Tynrycka | 1760000 8,44 8,71 -0,57 0,13
p. Kac — ma. AaekcaHApPOBCKUIL 7640 7,76 8,86 0,18 0,31
p- Maabni Kac — ma. Mappuna I'puBa 428 7,61 8,61 -0,48 -1,05
p. [Topoxkamennas TyHrycka — 218000 7,57 7,51 -0,45 -0,14
¢daxr. Ky3pmoBKka
S | p. Eaoryit — paxTt. Keaaor 16300 8,55 8,59 0,26 0,53
:% p. Hioxnsia Tynrycka — A. [TopBoaomuHo| 8270 9,41 9,28 0,13 -0,03
MW | p- Hwkuss Tyurycka — c. EpboraueH 77400 9,62 9,53 0,65 1,09
p. Hwkuasa TyHrycka — 438000 8,21 7,72 -0,3 0,08
¢daxr. Boapion [Topor
p- Tembenuu — c. TembeHun 18900 6,42 5,55 0,72 0,18
p- Epaunmo — ¢daxrt. Boabmoi I[Topor 9100 8,03 7,21 -0,36 0,56
p- TypyxaH-¢axkT. IkoB Cran 10100 8,47 7,38 -0,24 0,5
p. Enuceit — r. Mrapka 9,04 7,95 0,11 0,64
p. AeHa — c. JKuraHck 2260000 | 8,48 8,14 0,19 0,39
p. Maaas Kyonamnka — c. Ajkaanua 20300 8,14 6,22 -1,6 -0,62
p. Oaenéx — 'MC CyxaHa 127000 8,21 6,99 -0,06 0,47
p. AIHa — 1. BepxosiHck 45300 7,96 7,27 0,28 0,51
p- lHa — moc. bararan 48400 9,22 7,02 1,4 0,34
p- Capraur — c. lOukiop 11800 7,62 6,79 -0,33 0,51
p. Caprasr — c. baaa 16700 9,01 8 -0,25 0,48
p. Ayarasaax — 'MC Exrouuro 20800 5,99 5,45 0,32 0,36
o p. Ayarasaax — c. Tomtop 23900 7,21 6,15 0,28 0,3
é‘ p- Aabrua (Apblauyer) — 52800 6,54 5,67 0,11 0,4
I'MC YcTp-YHapksr
p- Apbrua (AABIAYYBI) — 89600 7,74 7,08 -0,12 0,24
r. . IOparox-Kymax
p- Bopyyaaax (Bypaaax) — c. TomTop 7570 8,71 7,33 0,23 0,33
p. berranTan — r. m. Acap 40000 7,33 6,09 -0,21 -0,13
p- Vlurupka — c. OMsIKOH 24500 5,47 5,09 -0,48 0,07
p- lurupka — TMC IOpTb1 51100 5,76 5,48 0,32 0,81
p. Mlurupka — r. . iurupckumii 83500 6,29 591 -0,02 0,51
p. Murupka — noc. beaast T'opa 287000 7,77 7,05 0,83 0,2
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IIpopoAxkeHue TabAMIBI 2.

? - CpeaHeropoBas VismeHeHusa
RS TeMIleparypa CpeAHETOAOBBIX
5 i ITaomans BoABL °C TeMIIEPATYP BOADI
3. Peka — moct BOAOCOO- 3a 3a
a s pa, km? . | 3a mai- . | 3a mait-
L5 TEeIABIN TEeIABIN
=0 OKTSI6pb OKTSIOpb
= MIePUOA TIEPUOA
p. Arasikan — TMC Arasikan 7630 4,79 4,56 0,76 0,77
p. ApToIK-IOpsax — 3.5 KM oT ycTbs 644 6,32 5,71 -0,62 -0,17
p. Hepa — r. m. Aaa-Uy6yx 22300 5,57 5,44 0,45 0,58
p- AeastHKUp — c. AeASTHKUP 3070 5,01 4,74 -0,41 -0,1
py4. barokumit — 0.3 KM OT ycTbA 23 3,25 2,75 -0,34 -0,03
% p. Anabap — c. Cackbiaax 78800 5,98 4,36 -0,11 0,31
< | p. OreHéx — m. ct. TromsATUH 198000 7,3 5,56 0,52 0,8
p. Oaenek — TaiiMBIABID 207000 6,46 4,72 1,17 1,04
p- OaeHék — c. Yerb-OAaeHEK 219000 6,57 4,83 0,51 0,83
p. Aena — c. Kiocrop 2430000 | 7,05 6,27 0,55 0,58
p. Ana — . ct. I06uAeitHas 224000 7,58 5,93 0,35 0,59
p. Mlurupka — n. Yokypaax 322000 7,56 6,31 0,56 0,57

Ta6aumna 3. CpepHeropoBble XapaKTePUCTVKY TEMIIEPATYP BOABI Ha peKax
TMAPOAOTMYECKMX PailOHOB (110 n3pAaHUAM [0CyAapCTBEHHOIO BOAHOTO
kapactpa) CeBepo-Boctoka Poccuu u nx nsmeneHus 3a 1991-2012 rr.

10 CpaBHEHMUIO ¢ niepruopoM 1961-1990 rr.

Table 3. Average annual characteristics of water temperature on the rivers of hydrological
zones (according to the State Water Cadaster publications) of the Northeastern part of
Russia and their changes over 1991-2012 in comparison with the 1961-1990 period

O o CpeaHeropoBass |VIaMeHeHUs CpepHe-
E £ TMaomaap| TEMIEPATYPA BOABL, | TOAOBBIX TeMIIepa-
g g °C TYD BOABI
= Peka — moct BOAOCOO- 3 3
a, § 2 2 | 33 mail- 2 | 3a mail-
L2 P2, KM” | temnapIi1 6 TEIMABIN 6
= O nepuop, | OXTAOPP | repyop | OKTAOPD
p- Kyay — c. Kyay 10300 4,84 4,71 -0,33 -0,17
p. boxanya — B 5,4 KM OT ycTbs 13600 5,52 5,25 0,06 0,25
pyu. AAropHbIi — B 1,6 KM OT yCTbs 102 3,08 3,07 -0,09 -0,07
p. Oporykan — pr. OpoTykaH 771 5,46 4,98 0,95 0,85
p. OMmunkuaH — pn. OMcyk4aH 1720 4,52 4.6 -0,39 -0,33
g p- bepé3oBka — c. bepé3zoBka 15400 7,35 6,81 0,86 1,15
g p- OMoAOH — M. cT. AabasHas 3710 4,38 3,99 0,2 0,17
g p- Maabni Axroi — ¢. OcTpoBHOe 30000 5,58 5,17 0,67 0,76
S |p. Maabit AHron — ¢. AHIOMCK 48600 6,79 6,13 0,42 0,55
&) py4. Myxtys — c. OcTpoBHOe 23,7 2,38 2,06 0,26 0,54
= p. IToreien — ycTbe p. ViHkyAuBeeM 12000 5,99 5,39 0,47 0,59
p. IlukyauBeem — B 2.0 KM OT yCTbs 242 6,37 5,27 -0,57 -0,22
p- Maiix — c. Baeru 18600 5,83 5,65 0,63 0,76
p- Boabion Anron — 49600 6,77 6,57 0,86 1
rM. cT. KoHcTaHTMHOBCKas
p- Omuyk — pi. Ycrb-Omuyr 583 4,65 4,66 0,08 0,3
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BBIBOABI

B pamMKax IIpOBEAEHHOTO MICCAEAOBAHMSI YCTAHOBAEHO, UTO 3HAYMMBble M3Me-
HEHM I TEPMUYECKOTO PEXMMA, B IIEPBYIO OYePEAD, HAOAIOAQIOTCS AMOO Ha OYEHb
MaABIX PeKax, PACIIOAOYKEHHBIX B TOPHBIX AU MIPEATOPHBIX palioHaX, AUOO Ha
peKax ¢ MAOIIaAbI0 BopocOopa 6oaee 7000 Km?, 4TO, 10 BCEVT BUAUMOCTH, CBsI3a-
HO C 0COOEHHOCTSIMU TIUTAHUSI U PEKMMA AAHHBIX PEK.

Pazamumst B pacyeTax MOKA3bIBAIT CUCTEMaTUYECKOE 3aHVKEHUE CpeAHe-
MHOTOAETHEN TeMIIEPATYPbI BOABI IIPM OCPEAHEHUSIX 32 Mail-OKTsI0pb 10 CpaB-
HEHUIO C OCPeAHEeHMeM 3a BeCh TemAblit iepuop Ha ceBepe ETP u 3aBbiienus
Ha ceBepe asuarckoit yactu Poccun. Ilpuyem BeAMYMHA 3aHVDKEHUS 3aBUCUT OT
reorpaduYeCKOro MOAOKEHUS 1 03epHOCTU Oaccertna. Hauboabime pasanvus
MOAyYeHbI AAs FAKyTUM 1 03epHBIX pek Koabckoro noayocTposa.

PacuyeTsl HAAUYMS 3HAYMMbBIX TPEHAOB TIOKa3bIBAIOT 3HAYUTEABHBI BKAAA B
HOBBIILIEHVE TEMIIEPATYPbl BOABI MECSLIEB, HE BKAIOYEHHBIX B OOILENPUHSATHIN
MePUOA OCpeAHeHUsT (Mail—CeHTSI0ph), B 0cobeHHOCTH Ha ceBepe EBpormerickon
Tepputopunu Poccun.

[Toay4yeHHbBIE BBIBOABI MOXXHO MCIIOAB30BaTh AASI OL[EHOK TEPMUYECKOTO pe-
)KMMa PeK B YCAOBUSIX U3MEHSIOIEr0Cs KAMMATA [PU MPOEKTUPOBAHUM TUAPO-
TEXHUYECKUX COOPY KEHMUIT, IPOBEAEHUM OLIEHOK BO3AEVICTBISA HA OKPY>KAIOLIYIO
CpeAy, paspaboTKy IPOrHO30B TEPMUYECKOTO PeXMMa pek. B paAbHeiileM, Ha
6a3e MOAYYEHHBIX PE3YABTATOB ITAAHMPYETCs pa3paboTKa IMPOrHO30B M3MeHe-
HUJI TEMIIEPATYP BOABI B pekax ApKTuyecKoi 30HbI Poccum.
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PATTERNS OF CHANGES IN AVERAGE ANNUAL WATER TEMPERATURE OF THE
RIVERS OF THE ARCTIC ZONE OF RUSSIA ASSOCIATED WITH CLIMATE CHANGE

Aleksandr N. Vasilenko, Dmitriy V. Magritskiy, Natalya L Frolova

E-mail: saiiiia24@mail.ru
M. V. Lomonosov Moscow State University, Moscow, Russia

Abstract: The paper considers changes in temperature regime of rivers flowing
northerner than 60th latitude. The investigation bases on data about average monthly
water temperatures from 90 hydrological gages for the period 1960-2012. Annual water
temperatures for this period were calculated according to the generally accepted method
as average monthly temperature from May to September and according to the proposed in
this paper calculation method for the entire period with positive water temperatures. It is
shown that the calculation of annual water temperatures only from the average monthly
temperatures from May to October, underestimates annual water temperature. The paper
estimates changes in the average annual water temperatures calculated by both methods
over the period 1991-2012 compared to 1961-1990 These periods cover intensive climate
change, as well as the time after the construction of the largest hydroelectric power stations.
Statistical analyzes of the obtained series for trends (according to the Spearman rank
correlation test) and series uniformity disturbances (Mann-Whitney U-test) were carried
out. A significant increase in the average annual water temperatures in rivers on most rivers
of the Russian Arctic is shown. The greatest changes are observed in the territories of Yakutia.
Significant changes are also noted on the Kola Peninsula. At the same time, the magnitude of
the changes depends on various hydrological characteristics of the basin. Significant changes
to date have occurred in less than 50% of the investigated rivers.

Key words: thermal regime of rivers, water temperature, climate change, changes in the
hydrological regime.
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