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AHHOTaI M

Lens paboThl — BBIIBUTH BO3/IEMCTBHE K/IMMAaTHUECKUX W3MEHEHHM Ha TPaJUI[HUOHHBbIE BUBI MPUPO/OIOIL30BAHUS,
COCTAB/ISIFOIUX OCHOBY TPAJULIMOHHBIX CUCTEM JKM3HEOOeCIeueHUs] KOPEHHbBIX JKUTesel CeBEPHBIX U apKTHUeCKUX PaliOHOB
Slkytuu. B uyacTHOCTH, WCC/IeOBaHMSMU OXBaueHbI DS Y/IYCOB, TZe KOMITAaKTHO TPOXKHUBAIOT KOpPEHHbIe MasjoUKCIeHHbIe
Hapozbl CeBepa AKyTvM, MPOJO/DKAOLLIME COXPAHSTh TPaJULIMOHHBIE BUABI X03WCTBEHHOU JeATe/bHOCTA — OJIeHEeBOJCTBO,
0X0Ta, PIDOJIOBCTBO 1 cOOUpaTenbCTBO. OCHOBHBIE METO/IBI U MO/XO/[bl UCC/IEI0BAHUS, IPUMEHEHHbIE /17l HalMCaHUs JIaHHOM
paboThbl, — 3TO CTAaTUCTUUYECKUN METOfl, METO[bl CHCTEMHO-CPAaBHUTE/ILHOTO aHajnW3a, aHKeTHOTO OIpOCa, BK/IFOUEHHOI'O
HaO/TFOZieHNsT U TTyOMHHOTO WHTEPBLIOMPOBaHMs. Ha /laHHOM 3Tarie TPOBEIEHHOTO WCC/Ie/IOBAHNS aBTOPAMU TIPe[[CTaBJIEHbI
pe3y/ibTaThl aHaal3a MHCTPYMeHTaIbHbIX MeTeolaHHbIX O TeHJEeHLIUsAX U3MeHeHus KiiuMara B SIKyTuu B niepuog ¢ 1968 r. o
2022 1., Ha OCHOBE AHKETHOTO OMpOCA M TIOJIEBBIX MaTepPUajioB MPOaHa/TU3MPOBaHbl HAOMIOAEHUST U BOCTIPUSITHE KOPEHHOI'O
HaceJjieHWs], CBsi3aHHbIE C HM3MeHeHHWeM K/MMaTa B MeCTaX TPaAWLIMOHHOTO TIPOKUBAHUS U BJIMSHUEM 3TUX W3MeHeHWM Ha
TpaJULMOHHbIE BUBI TIPUPO/OIO0Ib30BaHMs. [TofuepKHyTO, UTO HapacTarollye K/IuMarhuuecKde TpaHC(hOpMallii BbI3BIBAIOT
3aKOHHYIO 00€CMIOKOPHHOCTh KOPEHHBIX JKUTEe/IeH CeBEePHBIX M apKTHUECKUX PAliOHOB 3a Oyzyiijee COXpaHeHWe TPaJUIIMOHHBIX
BUJIOB TIPUPOJIONO/IH30BaHMUsA, BMECTE C TEM PACTET UX FOTOBHOCTH aJANTUPOBATHCSA K OBICTPHIM U3MEHEHHSIM C YUeTOM HX
TPaZULIMOHHBIX 3HAHUM, B UaCTHOCTH UCIO/b3yeMbIX B 0JIEHEBO/CTBeE.

KiroueBbie cioBa: SIKyTusi, KOpeHHble MajiouMc/ieHHble HapoAbl CeBepa, MU3MeHeHWe KIWMara, TPaJULMOHHbIE BUbI
TIPUPO/OTI0JIL30BaHMsI, HAOIOAEHHST U BOCTIPUSTHE KOPEHHBIX YKUTEJEH.
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Abstract

The aim of the work is to identify the impact of climate change on traditional types of natural resource use, which form the
basis of traditional subsistence systems of indigenous peoples of the northern and Arctic regions of Yakutia. In particular, the
research covers a number of uluses, where indigenous small-numbered peoples of the North of Yakutia compactly reside, who
continue to preserve their traditional economic activities — reindeer herding, hunting, fishing and gathering. The main research
methods and approaches used for writing this work are the statistical method, methods of systemic and comparative analysis,
questionnaire survey, participant observation and in-depth interviewing. At this stage of the study, the authors present the
results of the analysis of instrumental meteorological data on climate change tendencies in Yakutia in the period from 1968 to
2022. Based on the questionnaire survey and field materials, the observations and perceptions of the indigenous population
related to climate change in the places of traditional habitation and the impact of these changes on traditional natural resource
use were analysed. It is emphasized that the increasing climatic transformations cause legitimate concerns of indigenous people
in the northern and Arctic regions for the future preservation of traditional natural resource use, at the same time as their
readiness to adapt to rapid changes, taking into account their traditional knowledge, in particular used in reindeer herding
increases.

Keywords: Yakutia, indigenous minorities of the North, climate change, traditional uses of natural resources, observations
and perceptions of indigenous people.
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BBepenue

B mocnepHue necsTuieTHs B MOBECTKe JHS MHPOBOrO coobijectBa Bcé Oosbliuve maciitabbl mpuobperaer mpobsema
I7100a/TbHOTO TIOTEIVIEHUST W €ro TMOC/Ie[ICTBUU /I TIPUPOAHOW Cpebl, SKOHOMHKH U 00irectBa. CTOUT OTMETUTh, UTO B
Pa3/MuUHbIX reorpaduueckux 30HAX KIMMaTUYeCKHe WU3MEHEHWs TPOSIB/SIOTCA T0-Pa3HOMY, HO Haubosiblliee TOTerjieHue
OTMEUeHO B CPeJHUX W BBICOKUX IIMPOTAaX KOHTUHEHTa/IbHBIX paitoHoB EBpasuu. B 1jesioM, ecm paccMaTpuBaTh TePPUTOPHIO
Poccuu, HanboIbIIIe U3MEHEeHHYsT TEMIIEPATYPhl BO3/yXa BbIsSB/I€HbI Ha CEBEPO-BOCTOKE U OCOOEHHO B apKTHUECKOM 30He. Tak,
B Pecniybnuke Caxa (Skytus) B mocsieguue 40 jieT TOBCEMECTHO TPOMCXO/U/IO TMOBBIIIEHHE CPEeJHEr0/j0BOM TeMIepaTyphbl
BO3/yxa, 00yC/IOB/IEHHOE B OCHOBHOM IOTeIJIeHHeM 3UMHUX ce30HOB [8, C. 208], uto mogTBep)KAaeTcsi paboTaMu U3BEeCTHBIX
SIKYTCKUX KJTMIMaTOJIOTOB ¥ COBPEMEHHBIMH UCC/IefoBaHusMu [6], [7], [8].

B cBs3u c 3TUM B HacTosilllee BpeMsi B (JOKyCe HayyHOrO MHTepeca yueHbIX pasHbIX CIeljMaJbHOCTeN 0CTaeTcsi BOIPOC
W3yueHUs TeHAEHLMM U [UHAMUKUA WU3MeHeHUs K/IuMara M ero IOC/Ie/ICTBUM, KOTOpble OTPa)KaloTCS Ha pasHbIX acreKkTax
KU3HU Jitofiel. VccnefoBaHusi TOCTEAHUX JIET TOKA3bIBAIOT, UTO HAa (OHe I00aIbHBIX KIMMATHUECKUX HW3MeHEeHUH
(merpagaiusi «BeYHOUW MEp3/IOThI», «Ae(MULUT XOJIofla», CMEHAa CEe30HHOTO PEXUMa OCAZKOB U ZIp.) 0COOEHHO YsS3BUMBIMU
OCTalOTCsl KOpeHHble HapoAbl ApKTUKM U CeBepa, Ubsl >KU3HEAEATEIBHOCTh TECHBIM 00pa3oM CBsi3aHa C TMIPUPOHO-
naHfmadTHON cpefioi U pecypcaMu. JTO TOATBEPXKIAETCS HE TOJBKO pe3y/ibTaTaMi UHCTPYMEHTA/TbHbIX HaOMoeHul, HO U
HaOTFOIeHUsIMU CaMUX KOpeHHBIX >kutesnert [1], [2], [3], [12]. TTocnencTByst u3MeHeHHs K/IMMaTa TIOPOXKIAIOT Psifi CePhe3HBIX
npobsieM /ISl TPAJULIMOHHBIX BU/IOB XO3SIMCTBEHHOH /eATeIbHOCTH KOPEeHHBIX MajouncieHHbXx HapofioB Cesepa (KMHC):
CEeBEepPHOr0 OJIEHEBOJCTBA, PHIOOJIOBCTBA, OXOThI U cOOpa AMKOPOCOB, SIB/SIFOLIMXCS OCHOBOW WX TPAJULIMOHHBIX CHCTEM
>ku3HeobecrieueHrs 1 caMoOBbITHON KynbTyphel [4], [18], [19], [20]. B 3To¥i CBA3M BO MHOTMX MCC/IE/JOBAaHUSX OTMeUAeTCs
HE0OXOIMMOCTh BBIPAOOTKH MEXaHM3MOB aJIaNTallik MECTHOTO HAce/ieHWs, KOpPeHHbIX HapojoB CeBepa K MPOUCXOJSLUM
K/IUMaTHUeCKUM U3MeHEeHUsIM, a TakKe MeXaHM3MOB, YMEHBIIAIL[MX HeraTuBHOe BIWsIHUE uesioBeKa Ha ripupogy [15], [16],
[17], [18].

Lenpio  paboThl  SIBASUVIOCH  BBISIBJIEHWE  BO3/IEMCTBUS  KIMMAaTUYECKUX W3MEHEHWM Ha TpPAJWIMOHHBIE BUJIbI
TIPUPOIOTIO/b30BaHMs, COCTAB/ISIOIIUX OCHOBY TPAJUIIMOHHBIX CHUCTEM >KU3HeobecreueHUss KOPEHHBIX XKUTeIeH CEeBepHBIX U
apKTUYeCKHUX palioHOB SIKyTHH, I7ie B 0OCHOBHOM IIPOKUBAIOT npeZictaBuTesn KMHC.

MeTopbl M IPUHIMIIBI HCC/IEJ0BAaHUA

B pabore wucnone3yercss MeTOJ, CUCTEMHO-CPaBHUTEJIBHOIO aHaiu3a IpY BBIABIEHUM TeHJEHLWH U JUHaAMUKH
K/IMMaTUYeCKUX M3MeHeHWH 10 MHCTPyMEHTAJbHBIM MeTeOJaHHbIM M HalOMIoJeHUsIM KODEHHBIX JKUTeled apKTUUecKux U
ceBepHbIX paiioHoB fKytuu. IIpoaHanusupoBaHbl AaHHble SIKYTCKOro yripaB/ieHUsl 110 TMPOMETeOpOTIOTMM U MOHUTOPUHIY
OKpy>Katoiet cpenpl 3a mocsiegaue 30 jer mo Pecriyoivke Caxa (SIkytus) B 1jesiom. B KauecTBe mpeimMera aHaiu3a
TpeJiCTaB/ieHbl MeTeo/laHHble TPeX HacelIeHHBIX MYHKTOB pecrnyOnuku. Beibop 00ycioBneH HeCKONMbKUMH (hakTopamu: BO-
TepBBIX, KKABIA U3 3TUX HaceJeHHBIX MYHKTOB TIPe/[CTAB/sIeT TPU MPUPOJHO-Teorpadrueckrie 30HbI perioHa — 1. UynbMaH
(FOxxHast fIkyTtust, HepronrpuHckuii yayc), . Canrapsl (LentpanbHas AkyTusi, Kobsiickuii ynyc), c. OneHek (ApKTHyecKast
SAxyTtus, OneHeKCKUil y/iyc); BO-BTOPBIX, 3TH pailOHbI SIB/SIOTCS TePPUTOPUsSMH KoMrakTHoro npoxusaHuss KMHC, B
YaCTHOCTY 3BEHKOB U 3BeHOB. KpoMe Toro, /1s1 BbIsIB/IEHUs] TPOUCXO/AIIMX M3MeHeHNI B IPUPOJHON Cpefie U UX BIUSTHUS Ha
TPaZML{IOHHbIe BU/bI IIPUPOZOIIO/Ib30BaHMS NTPOaHA/IM3UPOBaHb! JlaHHble aHKeTHOIO OHJIaMH-0Mpoca, NTPOBeJIeHHOTO B MapTe
2023 r. cpemiu MecCTHOro HaceseHus paidioHoB mpokuBanusi KMHC (Anpanckudi, YKuranckuii, KobOsiickuii, MoMcKui,
HeproarpuHckuii, OimMskoHCKIH, O/leHeKCKUH, YCTb-SIHCKUI yTyChbl) 1 MaTepuasibl TIOJIeBBIX HcceqoBannii 2022-2023 rozfos
B apKTWUecKWx padoHax fkytuu (OneHekckudl, YcTb-SIHCKMN ynycel) U B Kobsifickom paiioHe. OCHOBHBIMU (oOpMaMu
TPaZULIOHHOW XO3SICTBEHHOMN /1esiTe/IbHOCTH KOPEHHBIX JKUTesel JaHHbIX DPaliOHOB SIBISIOTCS OJIEHEBOZCTBO, OXOTa U
pbi60/i0BCTBO. Tak, B aHKETy ObUTM BK/IIOUEHBI BOTIPOCHI, CBSI3aHHBIE C M3MEHEHUSMH K/IUMara, a TakKKe BJMSHUEM 3THX
V3MeHeHUH Ha TpaulIMOHHOe NpUpojonosib30BaHe. Ha nepBoM sTarie Mccie[joBaHUs B KaUueCTBe PecliOH/IeHTOB BICTYIIH/IN
Bcero 120 yen. Vx HemocpefcTBeHHble HaO/MIOZEHWSI HaJ, OKpY’Karollled NpUpOJHOW cpefjoii HapsAy C COOOLieHUsMU
vH(OpMaHTOB (Bcero 15 ues.), TMOMy4YeHHBIX BO BpeMsl TIOJIEBBIX HCC/E[OBAHUM, IMOCTYKWIM B KaueCTBe MCTOUHMKA
vHpOpMALUM M0 UCCaeAyeMod mpobieMe. B COBOKYNHOCTM TakOW MeXAUCLMIUIMHAPHBIA 1M0AX0[ (CpaBHHUTEILHO-
COTIOCTaBUTE/IBHBIM ~ aHa/lW3 MHCTPYMEHTA/NbHBIX METeOAaHHbIX, I[l0KasaTenell [WHAMUKA K/IMMara, pe3y/bTaToB
aHKeTHUPOBaHWsl, BKJIFOUEHHOTO HabMoeHus ¥ ITyOMHHOTO WHTePBBIOMPOBaHMS) JaeT Oojiee IeTaJbHYI0 KapTUHY W3MeHeHHUs!
K/IMMaTa W B/WSIHUSL ero TOC/Ae[CTBHUM Ha TpafWLMOHHBIE BUAbI u3HesesterbHoctd KMHC. IlonobHble ucciefoBaHus
HeoOXOZIMMBI, TIPEXe BCEro, il pa3paboTKK Mep M0 alanTaliyi K M3MEHEHHI0 KTUMara, IPOTHO3UPOBaHUs MOTEHLIMATbHBIX
K/IMMaTH4eCKUX PUCKOB U BO3MOKHOCTeH.

OcHoBHas yacTb

3.1. lunamMuka u3MeHenus: Kimmara B Peciyosinke Caxa (SIKyTHsI) 10 MHCTPYMEHTA/IGHBIM MeTeOHa0/TI0/[eHUsAM 3a
nocaegHue 30 et

B mocniegHue fecSTHIETHs TIOBBILIEHME TeMIlepaTyphbl CTAHOBUTCS Bce 6Gomee oueBHIHBIM. [l M3yueHUs, aHaIM3a U
0060011IeHUsT TUHAMUKM WU3MEHEHHI MEeTeopOJIOTMUeCcKUX TapaMeTpoB (TemrepaTrypa BO3/yXa, aTMoc(hepHbie 0Cafiku) BO
BpeEMeHM B KayeCTBe MCXOJHBIX [JaHHBIX WCIIO/b30BaHbl apxuBHble Marepuansl AYI'MC. TeppuTtopuanbHOW paMKoOH
WCC/e[joBaHus sBUIack Pecriyonvka Caxa (SIKyTusi) B pa3pe3e Tpex HaceleHHbIX MyHKTOB/MeTeocTaHiuii: UynsMan (FOxxHas
SIkyTtusi), Canrapsel (LlentpansHas HAkytus), OneHek (Apkruueckass HAkytus). st monyueHuss OOBEKTMBHBIX [AHHBIX 00
M3MeHeHWH K/IMMara pacCYuTaHbl TPeH bl TeMIlepaTyphbl BO3yXa U 0CaZIKoB 3a neproz 1961-2020 rr.

[nist Toro utoObl MpeCTaBUTh JUHAMKMKY W3MEHEHHUs! K/MMara B LIeJIOM I0 pecryO/iuKe B UCCIeAyeMbld Tiepuoj, Obur
paccMOTpeHbI CPeJHero/[0Bble TeMITepaTyphl Bo3Ayxa 3a repuof ¢ 1961 nmo 1990 rr. (cTapsie HOpMBI) U 3a rieprof, ¢ 1991 no
2020 rr. (HOBbIe HOPMBI) U Obla MOCTPOeHa 0011jast KAPTOCXeMa CPeHero/l0BOl TeMIiepaTyphl Bo3/lyXa B pervoHe (cMm. puc. 1).
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Otknonenue

2

PucyHok 1 - Kaprocxema cpeiHerofjoBoii Temreparypsl B Pecriyonvke Caxa (Skytust) B mepuog ¢ 1961-2020 rr.

DOI: https://doi.org/10.23670/IRJ.2023.138.188.1

ITpumeuanue: 1. CpedHsas memnepamypa 3a 200 (Hoeble Hopmbl 1991-2020);
2. CpedHsiss memnepamypa 3a 200 (cmapble Hopmbl 1961-1990) (cuHuii);

3. Omk0oHeHue memnepamypbl 8030yxa (KpACHbILL)

V3 KapTOCXeMbI BUJHO, UTO Ha BCel Tepputopun SAKyTun riepuog ¢ 1991 r. mo 2020 r. 6611 Teruiee npeasiayiero 30-1eTust
Ha 1,1°-2,1°C.

Kpome Toro, Hamu ObUIM BBISIBJIEHBI aHOMA/TUK CPe/IHel TOA0BOM TeMITepaTyphbl BO3/lyXa U OTK/IOHEHHE CYMMBbI KOJTMYeCTBa
ocazikoB 3a 2020 I. 10 OTHOLIEHHUIO K I'0/|0BOI HOpMe (CM. pUC. 2, puc. 3).
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PucyHoK 2 - AHOManuy cpefiHeld rofjOBOI TeMIepaTypbl BO3AyXa
DOI: https://doi.org/10.23670/IRJ.2023.138.188.2
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Pucynok 3 - OTK/I0HeHHe CyMMBbI KO/IMUeCTBa 0CaZIKOB 3a rof] 110 OTHOLIEHUIO K T'0fl0BOi HOpMe
DOI: https://doi.org/10.23670/IRJ.2023.138.188.3

IpescTaBaeHHbIe JaHHbIE TIOKa3biBaioT, uto 2020 r. 6bUT HEOObIUAWHO TEM/IbIM Ha Bcel TeppuTopuu Pecnybnuku Caxa
(SIkyTys), TIONOKUTeNbHAsE aHOMAJIMSI CpefiHel Tof[0BOM TemIlepaTypbl BO3AyXa IO OTHOILEHHIO K CPeAHHM MHOTOJIETHUM
3HauUeHUsSIM: Ha CeBepo-3amajie, 3arafie, oro-3anafie ¥ B LieHTpe cocTaBuia +3,5°+5,1°, UTo sBMSeTCS CaMbIMM BBICOKHMH
TOKa3aTe/sMU 3a BCHO MCTOPHIO HaOJIIO/IEHHH; Ha CEBEPO-BOCTOKE, BOCTOKe U tore +1,5°+3,0°. Tak, B I. BepxosiHcke 20 WrOHS
[JHeBHasl TeMIlepaTypa JocCTuria +38, 4To crano TPOWHBIM pekopzoMm: AHs (npexxkHuit +37,3 1993), mecsua (+34,0 16 uroHs
1990) u nera (+37,3 25 urons 1988), Ternepb BepxosiHCK H3BecTeH Kak caMoe >Xapkoe Mecto B ApkTuke. CymMmapHoe
KOJIMUeCTBO OCA/IKOB 3a Tofi UyTh 00JIbllie HOPMbI BbITAaso B T. SIKyTCKe 1 JIEHCKOM paiioHe, Ha OCTaJIbHOU TePPUTOPUU HKyTHUU
OKOJIO HOPMBL.

AHanm3 BO3MOKHBIX OTIACHBIX SIB/IEHUH B UCC/IeAyeMbli TIePHOJ, BEISIBUI CJiefytolee (CM puc. 4).
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PucyHok 4 - HacToTa Ko/muecTBa OnacHbIX siBieHni ¢ 1968-2020 rr.
DOI: https://doi.org/10.23670/IRJ.2023.138.188.4
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IMo meteomanHbpiM ¢ 2011 1. mo 2022 r. HabGmOZAMMCh B OCHOBHOM TeIIble TOfla, UTO TIOATBEP)KAAETCS UaCTOTOM
KOJIMYeCTBA OMACHBIX SIBJIEHWH: >Kapbl B OJIEHEBOJUECKUX paliOHaX, 4acToTa 3acCyxu CTajo 0oJsiblle, a TOBTOPSIEMOCTb
3aMopo3koB ¢ 2001 T. 3HAUMTENBHO CTajqo0 MeHblle. Kpome TOro, eXerogHoO HaOIIOfaeTCs 4Ype3BbIUAHO BBICOKAs
nokapoornacHocTh Jsieca (5 knacc). Tak, B 2019, 2021, 2022 rogax Mo)kapoonacHoCTs Ayunack Ao 3-30 centsops, B 2020 r. 1o
11 okTsIOpsI, UTO SIB/ISIETCSI CAMbIM MPO/IO/DKUTEIBLHBIM TIeproioM. COOTBETCTBEHHO MPOJ0/DKUTENBHOCTD JieTa B MOC/eHNe 5
JIeT yBeJIMUU/Iach B LieHTpa/IbHbIX parioHax A0 70-101 gHs, B 1XKHBIX paiioHax Ao 50-86 nHeil.

B 1ensix BbisiBieHUs Oosiee TMOJHOW KapTWHBI W3MEHEHHUs] K/IMMaTa, Kak ObLI0 YKa3aHO BbIIIE, HAMU DPaCcCMOTPEHbI
MeTeoJjaHHbIe 110 TPeM MyHKTaM B KXKHOM, LleHTpanbHOW U apkThudeckoi 30Hax PC (f1), rae npoxkuBator KMHC. OnpefesieHa
CpeJHero/joBasi Temriepatypa C OTK/IOHeHUsiMu st MeTeocTtaHuudi AMCI (aBualMoHHas MeTeopoJoruyecKas CTaHLIUS
rpakpaHckas) Yynsman Hepronrpunckoro paitioHa, AMCI' Canrapbl Kobsifickoro pationa u Osenek OJieHEKCKOTO paiioHa 3a
nepuoabl ¢ 1961 r. mo 2020 r.

Ha meteocraniuu Uynsman B nieprog, 1961 r. mo 1990 r. Habnromanock Beero 4 xonoAubix roga (1961, 1964, 1965, 1969
r.) u 20 net Teruibix. B nepuog ¢ 1991 . mo 2020 r. — 12 neT x004HBIX, 9 NeT TeribIX U 8 eT 6u3kux K HopMme. CrenyeT
OTMeTUTh, uTo ¢ 1991 r. mo 2006 r. 66U B OCHOBHOM x0j107HbIe 1 ¢ 2007 r. mo 2022 1. B 0OCHOBHOM Teribie roga. Cambiii
TeIUIbIA 3a BeChb psif HabmropeHuit 2020 r.,, co cpeJJHeroi0BOM TemIiepaTypoit -4,4°.

Ha craniuu Canrapsl nepuog ¢ 1961 1. mo 1990 1. 6bu10 14 y1eT XomoAHbIX, 10 €T TerIbix U 6 JIeT HOPMasbHBIX OTM3KUX
K HopMme. B meprog 1991 r mo 2020 . 12 jieT Xo/1ofAHbIX, 12 €T Teruibix U 4 roga 6/u3kux K Hopme. OTMetrM, uto ¢ 1993 1. 1Mo
2006 T. 6pLIM B OCHOBHOM XOJIOZHBIE, a ¢ 2007T. 1o 2022 1. Teruiblii nepuof,.

Ha cranuu OsneHek B epuoz ¢ 1961 1. mo 1990 r. 66110 9 /€T X0/0AHBIX, 11 /IeT TEM/bIX U 8 JIeT HOPMaTbHBIX (O/IM3KUX K
HopMme). B nepuoga ¢ 1991 r. o 2020 . 14 xonofHbIx jieT, mpuueM, ¢ 1991 1. mo 2000 r. 10 sieT noapsig, ObLM X0M0/HbIe TofbL B
2004 . cpeHeroioBasi TemMriepatypa Bo3jyxa cocraBuna -13,7°, xonoanee 6w110 4 roga: 1966 -13,8°, 1974 -14,3°, 1982 -14,2°
u 1987 rog -14,1°. C 2007 r. mo 2022 r. 0TMeuanrch B OCHOBHOM TeIlble Tojia.

WTak, U3 BCEro psijla MOXKHO BbIJIEJUTL 5 X0moAHbIX U 9 Teriwbix jieT. C 2011 r. mo 2022 r. Hab/mOAAMCh B OCHOBHOM
Teruisle roga. Haubonee xomognsie roga — 2000 1., 2004 r. 11 2006 r. 1 Tpu Teruibix — 2011 1, 2019 1., 2020 1. C 2007 o 2020
roZla Ha BCeX TpeX CTaHLUsAX Habmojanack TeHAeHUUs morteruieHnd oT 0,4 1o 2,4°. Haubonblias TeHAEHLUS TOTEeryIeHus
K/MMata HabmopaeTcs Ha craHiuu OfieHeK, Cpe/HerofioBasi TemriepaTypa Bo3ayxa -5,8°, uTo Ha 5° Bble HOpMbL. Ha
crannusx OneHek, Canrapel, UynbMaH caMble HauOosblve oTK/IoHeHUs1 oTMedeHbl B 2020 . CaMblii XOJIOAHBIN TOZl B 3TOM
ThicsuesieTid 2004 T., B KOTOPOM BCe MeCsibl ObUTM XOJIO[HEEe HOPMbI, KDOME TEeIUIOr0 HOsIOpsl, KOrJja MOJIOXKUTEJTbHbIE
OTK/IOHEHMsI Ha BCEX TpexX CTaHIUsAX Obuia Ha 5,7-6,9° Bbiie HOpMbL. OCOOEHHO XOMIOJHOW 3MMa Oblla 3a CUET XOJIOAHBIX
MEeCSILIEB C STHBApsI 110 MapT U 3a JieKabps 2004 r.

Hamu 6bUTH BBISIB/IEHBI TAaK)XKe OTK/IOHEHMsI KOJIMUECTBA OCA/[KOB 3@ Mecsl| OT MecsiuHoi Hopmbl B 2004 u 2020 rogax (cm.

puc. 5, puc. 6). Tak, B 2004 I. 0CaIKOB BBIAJI0 OKOJI0 HOPMBI ¥ MEHBIIIE HOPMBI B 3UMHUE MECSIIBI, ¥ OKOJIO ¥ 00J/IbIlle HOPMBI
B TeI/Ibli TIepro],.
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PricyHoK 5 - OTK/I0HEHHe KO/IMueCTBa 0CA/IKOB 3a MecsL| OT MecsiYHoi HopMbl B 2004 T.
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PucyHok 6 - OTK/IOHeHHe KO/IMUeCcTBa 0CaKoB 3a Mecsl] 0T MeCssuyHOW HOpMbI B 2020 T.
DOI: https://doi.org/10.23670/IRJ.2023.138.188.6

B 11e/10M aHa/mM3 MeTeOpOJIOTHUeCKUX MapaMeTpoB Ha Tepputopun Pecrybnmuku Caxa (SKyTusi) mokasan 3HauuMoe
TMOTeIl/IeHUe K/IMMarTa, Bblpakarolljeecsl B ITOBBILLIEHUU KaK I'OZI0BbIX, TaK M Ce30HHbIX TeMrieparyp. Ilepuog ¢ 1991 . mo 2020 r.
Ha Bceli Tepputopuu SIKyTuu ObL1 Teriee npeasiayiero 30-netus Ha 1,1°-2,1°C. TloTeruieHre OCyL|eCTB/SIETCS B OCHOBHOM
3a CUéT pocTa MeXXCe30HHBIX Temreparyp [2, C. 16]. OcobeHHO OHO 3aMeTHO B apKTUYeCKHX paioHaX. Tak, CpaBHHUTEbHBIN
aHa/IM3 CpeJHUX TOZIOBBIX TeMIlepaTyp B TpeX HaceJeHHBIX MyHKTax/MeTeocTaHIMsx — YynbmaH (FOxxHasa SkyTus), CaHrapsl
(UentpanbHas Skytus), OneHek (ApkTuueckas SIKyTHsi) MOKasaj, 4TO HawOosblliasg TEHJEHIWS TOTEIVIeHUs] KiuMara
HaOmoziaeTcss Ha craHiuu OjsieHek, KOTOpasi BXOJWUT B apKTHUeCKyl0 30HY pecrnyOadku. OTO elle pa3 IOATBEepKAaeT
WCC/Ie/|OBaHus, IJle OTMEeUeHo, YTo B APKTHKe K/IMMar MeHsieTcsl Haubosiee ObICTPO, IpUMepHO B 1,5-2 pasa ObIcTpee, yeM B
cpeziHeM 10 Bceit 3emiie. 3a Moc/eHre HECKOIbKO [eCATUIEeTHI POCT TeMIlepaTypbl B pa3/WYHBIX YacTsaX APKTUKU COCTaBH/I
ot 0,7 5o 4 °C, ipu 3TOM 31Ma Teliesna CUIbHee, YeM JIeTO, yMeHbLINIaCh NPOAO/KUTENBHOCTD J1ej0CTaBa Ha peKax 1 o3epax.
A 3anocnenave 30 jieT CHEXKHBIN TIEPUOJ, COKPATU/ICS B cpefiHeM Ha 2 Hezienu [5, C. 4].

3.2. BiuaHue u3MeHeHHUsl K/MMaTa Ha TPajAMIMOHHbIe BH/bI Npupoaomnoan3oBanua KMHC: npeasapure/bHbIe
pe3y/abTaThl

KopenHble ManouricieHHbIe Hapo/ibl CeBepa HAKOMU/IN OOraTelIyii ONBIT BLDKUBAHUS B SKCTPEMA/TbHBIX KJIMMaTHueCKIX
YC/IOBUSIX U []0 HACTOSAIIIEr0 BpeMeHU COXPaHW/IU CBOe eIMHCTBO C MPUPOZOH, BbIpaboTaB YHUKa/IbHbIE C110COObI HabMIOeH s
3a Hell U ajlanTaluy K U3MeHeHUsIM oKpy»katolteli cpefipl [15, C. 5]. VIX TpafjuliIOHHbIe SKOJIOTMUeCcKre 3HaHKsI OCHOBAaHbI Ha
©KeHEBHBIX HAOMIOEHUSIX 33 OKpY’Kawollell Cpefioil W OmbiTe B3aMMOJEHCTBUSI C Hel. B mpoljecce wuccieoBaHus
TIaHUPOBAJ/IOCh TMOYYUTh OTBETHI Ha I'PYIIbI BOMIPOCOB MO C/IeAYIOLIUM HarpaB/ieHUsIM: U3MeHeHHe IOrofHbIX yCI0BUN B
MecCTaxX KOMIIAKTHOIO IPOXKMBaHWS, BOCIPUSATHE HU3MeHEeHHs K/IMMara M NPUPOJHON Cpefbl, BJIMSHHe 3TUX M3MeHeHUM Ha
TPaJMLIMOHHYIO XO3SIMCTBEHHYIO /lesiTellbHOCTh. Ha OCHOBe TOJTyueHHBIX JaHHBIX OH/IAMH-OTIPOCa Y TOMEBBIX UCC/eL0BaHUI
paccMOTPeHO M NpOaHaJM3UPOBAHO BAMSHME KIMMaTHUUeCKHUX M3MEeHeHMM Ha TpaZULMOHHBIe BH/bl MPUPOJOIIOIL30BaHUS B
L|eJIOM.

ITpoucxopsie U3MeHeHUsl K/IMMaTa U OKpYy»Karolleil cpezipl 3a rociefHue 30 jieT OTMeueHbl B OTBeTaxX OOJBbLIMHCTBA
PeCIOHZIEHTOB BhIllIeyKa3aHHbIX CeBEePHbIX M apKTUUeckux paiioHoB. Ha 5To ykasanu 77,1% pecrioHieHToB (CM. puc. 7).

3aMeTH/IH J1H BBl H3MeHeHHe KIIHMAaTa 3a mocaequne 30 j1eT

B TTa, KMUMAaT
3aMeTHO/CyIIecTEeHHO
HM3MeHIWICH

B JTa, KITHMAT MeIEHHO

MeHseTcs
o,
Hert. xmimar He
H3MEHHICH

2,90%

PucyHok 7 - BocripusiTvie U3MeHeHUsI K/IMMara pecIiOHZieHTaMH CeBEePHBIX U apKTUUYeCKUX paiioHOB 3a rociefHue 30 et
DOI: https://doi.org/10.23670/IRJ.2023.138.188.7

Mo gauHBIM ompoca, 77,1% pecroHIeHTOB OTMETH/IM, UTO 3UMa CTajla HAUMHATLCS MOMKe 00bUHOTro, ¥ 61,8% 3uMHMI
TIEPUO/], CTaJT XOJIOZIHEE U BCEro Juih y 38% OH CTaj OIIyTHMO Teriee, HO MPH 3TOM, 78 % OIPOIIIEHHBIX (PMKCUPYIOT pe3Kue
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reperazbl Temriepatypsl B 3UMHHUE mepuoy (cM. puc. 8). OHM TakkKe yKasa/Ju Ha yualljeHHe BeTpa B 3UMHHUM IepHof,
yBe/ueHue [yOMHBI CHera M3-3a CU/IbHBIX 0CaZIKOB. B apKTHuecKrx rocesieHusx, Kak OTMeUaloT OIpOLIeHHble, H3MeHWU/Iach
NIPOZIO/DKUTENIBHOCTD M YacToTa Mypru. Tak, B Xofe yOHHHOrO MHTEpBbIO MHGOPMAaHThI U3 M. lenyTaTckuil YcTh-SHCKOrO
paiioHa yKa3ajqd, YTO IIypra CTaja HauMHaThCs BeCbMa HeINpeZCKa3yeMo: OHAa MOXKeT HauaTbCsi B /000H MOMEHT U
TIPOZIO/IKATHCSl HECKOMBKO JIHEH, UTo He OBIIIO CTO/b XapaKTepHBIM B IpeskHue rozel [10].

Vuamenue setpa (42%)
Ppe3KHe Iepenansl TeMIepaTypsl (78%)
3HMHHII IepHoI cTal OIIyTHMO Temnee (38%)
SHMHHI IepHoI cTan xononHee (61,8%) .
3uMa Ha9MHAeTCs IIo3:ke 00BIYHOTO (77,1%)
-30,00 20,00 70,00 120,00

PucyHok 8 - BocripusiTve UsMeHeHU TeMIiepaTyp 3UMHero repruoja
DOI: https://doi.org/10.23670/IRJ.2023.138.188.8

B netHuii mepuos 63% pecrioHAEHTOB OTMETW/IM YBelUueHue >KapKux [Hel, 62,7% — yBenuueHue noxxaeil. Cpenu
OTPOLLIEHHBIX HET YeTKO BBIPA)KEHHOTO MHeHUsI 00 M3MeHeHWH /IaThl Hayajla ¥ OKOHYaHus jieta (CM. puc. 9).

Jleto 2akaH4nBaeTcs paHbme (10,5%),
3aKaH4YHBaeTCA Mozxe (17%)

JleTo HauHHaeTcA paHbme (11%6), HadHHAeTCH
moz:xe (12.5%)

‘VeenHueHHe NOKIOEBLIX 0cankoe (62,7%)

YEenHueHHe KapKuX nHel (63%)

0 20 40 60 80 100 120

Pucynok 9 - BocripusiTie ©3MeHeHHH TeMrieparyp JIETHETo rmepuojia
DOI: https://doi.org/10.23670/IRJ.2023.138.188.9

Ha Bompoc 0 BAMSHUM K/IMMaTH4YeCKUX M3MeHeHUH Ha KOCHCTeMy TeppUTOPMI TPaJWLMOHHOTO NMpPUPOJOI0/Ib30BaHUSA
MHOT'He pecIliOH/IeHTbl OTMeTU/H Psifi TAKUX M3MeHeHUH Kak:

- yCU/IeHUe TYCTOThl paCTUTeIbHOCTH (HarprMep, ojieHbH NacTouIa 00poC/i KyCTapHHKaMU);

- OBICTPOE LIBETEHNE U YBsZlaHUEe PACTeHUH He IO Ce30HY;

- YBeJIMUeHHe XUIIHBIX MTHL] ¥ )KUBOTHBIX;

- HapylleHHe TPaJULIMOHHBIX MyTell MUTPaly JUKUX KUBOTHBIX;

- U3MeHeHVe CPOKOB HepecTa pPbI0 ¥ yMeHbIIIeHHe UX KOJIMUeCTBa.

B 1je/ioM GOMBIIMHCTBO PECMOH/IEHTOB ¥ MH(OPMAHTBI TIOJUEPKHY/IM Ha HETPeACKa3yeMOCThb MOTOAbI B MOC/IEAHIE TO/bI,
YTO OKasblBaeT CyIeCTBEHHOe BJIMsHUE Ha YC/IOBUSI BefleHWs OCHOBHBIX BHZIOB TPaIMLIMOHHOIO MNPUPOJOIO0/b30BaHUs U
M3MeHeHUs] CPOKOB X035liCTBeHHBIX paboT. Tak, OTBeTh! pecIiOH/|eHTOB MOKa3bIBalOT, UTO JaHHOe B/IMsHUe Hanbosiee 3aMeTHO B
nepuog ¢ 1990-2022 rr., Hexenu ¢ 1970-1990 rr. ITo pe3yabTataM aHKETHPOBAHUs, [0 BUJAM MPUPO/OIO/Ib30BAHUS ObLIM
TOJTyYeHbI CIe/IyOLIKe OTBeThI (cM. Tab. 1):

Tabsnmiia 1 - BocripusiTrie BAUsSHUS U3MEHEHHUs KTUMaTa Ha yC/IOBYsL BeJIeHUs TPA/IULIMOHHBIX BU/IOB TIPUPO/IOTNO/Ib30BaHKS B
nepuop ¢ 1990 r. mo 2022 1.

DOI: https://doi.org/10.23670/IRJ.2023.138.188.10

Bug OTBEeTHI pECTIOH/IEHTOB, % 00IIero YKcaa pecrioH/[eHTOB
Ne MPUPOJONOb3 He 3aTPY/HSIIOCh
OBaHMS YXYRHIMIHCH U3MEeHUIUCh YAy HIIHICH OTBeTUTb
1. Oxota 58,1 29,6 10,3 2
2. OJ1eHeBOACTBO 60,3 24,8 12,5 2,4
3. Pr160/10BCTBO 54 28,3 16 1,7
4, Cbop 38 35,4 25,8 0,8
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IIMKOPOCOB

W3 paHHOW Tabiuupl BUAHO, UTO OoOsblas YacTh PECIIOHZEHTOB OTMEUAlOT YXyZLIeHHe YC/IOBHHM IO BCeM BHAaM
TPaIM[IMOHHON XO3SMCTBEHHOU [esTeNbHOCTH. HeoqHO3HAUHBIA pe3ysbTaT MosydeH Mo cOOpy AWKOPOCOB. PeCHoOHeHTHI
OTMEYaroT, YTO, XOTS K/IMMaT CTajl HAMHOTO Msirue, HO TIPH 3TOM ypOKaid sIrof] CTas HeCTaOU/IbHBIM.

Oxo0Ta y CebCKUX KuUTesel fIKyThy ocTaeTcsl OAHUM U3 OCHOBHBIX BH/IOB TPAZULMIOHHON XO3sIMCTBEHHOH /1esITelTbHOCTH.
IoObITEIE TIyTEM OXOTHI MSICHBIE TIPOAYKTBI B OCHOBHOM HIYT Ha cobcTBeHHOe moTpebneHre. Heo6X0AUMO OTMETHTB, UTO B
TNIepUOJ, MeKCe30HbsI 0XOTa HapsiZly C pblOasKoi sIB/IsSeTCs paKTUUeCKU eJMHCTBEHHBIM UCTOYHUKOM CBEXKEro Msica, 0COOeHHO
B apKTUYeCKUX palioHax. PecrioHZIeHTHI Yallle BCero OTMeYaloT B/MsHYE M3MeHeHWs K/iMMara Ha HapylleHHe TPaJUulMOHHBIX
nyTell Murpauuii oObIBaeMbIX JKMBOTHBIX. B TIOATBep)KAeHUM 3TOMY HH(OPMaHTHI-3THO(OPE! 13 OneHeKCKoro u YCThb-
SIHCKOTO paliOHOB, IJe NUKWM CeBepHBIN O/eHb SIB/ISIETCS OCHOBHBIM OOBEKTOM OXOThbl, 0OpaTUIM BHMMaHHe Ha HM3MeHeHHe
CPOKOB U TIyTell ero MUTpalliH, UTO U CBA3BIBAIOT TaKXKe C ToTervieHneM kiumara [10], [11]. M3BecTHO, UTO AUKHE OJieHU
SIBJISIFOTCS KJTFOUEeBBIM 3BEHOM BCeil 3KocucTeMbl ApKTUKHU. Kak oTMeuaroT yueHble-uccienoBarend Cubupckoro dezepaabHOTro
yHuBepcuTeTa (. KpacHosipck), KivMaTtuueckue TpaHC(OpMaLi¥ MOTYT OKa3aTh Cepbe3HOe BI/IMSHHE Ha 3THX >KUBOTHBIX,
BIUIOTH [I0 WX SBOJIIOLIMOHHBIX W3MeHeHWH. TeM caMbIM OHM CTaBSIT BOIPOC COXPAHEHWs TOMY/SLUM 3TUX YHUKAIbHBIX
JKUBOTHBIX, UTO /IaCT BO3MOKHOCTb He TOJIbKO COXPaHHUTh apKTHUeCKYIO IIPUPOAY, HO M COXPaHUTh Ba)KHBIM OMOIOTHUeCKUi 1
TIULLEBOM pecypc AJis uesioBeKa ApKTHKH [14].

VccnenoBaHus 1MOKa3bIBalOT, UTO OJIEHEBOZCTBO KaK OCHOBHOW BHJ, XO3HCTBEHHOW JesATebHOCTU CeBepsiH 0Kas3alocCh
Hanbosiee ys3BUMBIM A/ BO3/€MCTBUS NOC/IECTBUN HW3MeHeHMsl K/IMMara, Ha YTO YKa3blBalOT Kak [aHHbIE OIIpOCa, TaK M
TrosieBble Mareprasbl. Tak, B YaCTHOCTH Ha Bompoc «Kak BiiusieT M3MeHeHre K/IMara/TIpUpOHOTo IUK/Ia Ha 0JIEHeBOACTBO U
TIOBCEe/THEBHYIO )KMU3Hb OJIEHEBOZIOB» OTBEThI pacripe/ie/ieHbl CeyouM 06pa3om:

- paHHee TIOTeTUleHWe, 3HOMHas >kapa, MO3[Hee HACTYyIUIeHWe XOj0/ja OTPHUIIATeSbHO BHUSIOT Ha OJIeHeBOJUeCKoe
XO035HCTBO, BBI3bIBasl Pa3/IMUHbIe O0/Ie3HU Y ofeHelt (62 %);

- OJIEHU CTaJIu OTeUThCs TIoke (40%);

- TOH OJieHel CTaJl TIPOUCXOUTh o3xke (27%);

- pesKue Tepernajbl TeMrepaTyp B XOJIOAHOe BpeMsi roza (OTTeresnd, pe3Kue IOXOJ0JaHUs, To/oJeulia) COKpalljarT
TuIeBble pecypchl o/ieHel (sresb, Mox) (51%);

- TasiHMe BeYHOUN Mep3/I0Thl OKa3bIBaeT OTpHUIiaTebHOe BIMSHUE Ha KaueCTBEHHOe COCTOsTHUE oJieHbUX mactoui (50%).

HerpesickasyeMoCTb TIOTOAHBIX HW3MEHEHHH U yuallleHHWe OIaCHbIX MeTeOpOJIOTHUeCKUX SBJAeHWH, COo3jaroliye
CyIIeCTBEHHYIO YIpO3y OJIeHeBOAUECKOMY XO3SICTBY, Takke ObLTM OTMedeHbl MH(OpMaHTaMH-OjeHeBoaMU. IIpH yCTHBIX
Oeceflax OHU TIOJKDENWIM [JaHHbIE CBOMMM HaOMIOZEHUSMU: W3-3a YCTOWUMBOTO YBE/NMUEHHs KOJHMUecTBa OCAJKOB B
nocsiejHYe rofbl 06pasyeTcs IIyOOKUIl CHE)KHBIN TIOKPOB, KOTOPBII CO3/jaeT TPYAHOCTH OJIeHSIM IIpU J0ObIBaHUU sATesisl; U3-3a
JOXIs1 ¥ MSITKOHM TIOTOZIbI B 3MMHUM 1epHoJ, Ha CHeTy 00pa3yeTcs JiefisiHast KOPKa, TaKKe TIPeIsATCTBYIOIIAs OIeHsIM [100paThCs
[0 srefs, W3-3a OOWMBHBIX [JOXKJAeM YJaCTW/INCh I1AaBOJKOBbLIE sIBJIeHWs, KOTOpble MOTYT IIPMBECTH K COKpAlleHWI U
Jlerpajialiiy ojieHbUMX TacTOMIL, YXy/ILeHHI0 X KopMoBo# 6a3el [9], [10], [11]. Bo Bpems Geceapl MHGOPMaHTOM-0/IEHEBOZOM
Hukutunemm E.E. (1972 rp.) u3 c. CebsiH-Kroens Kobsifickoro padioHa 0bu1o oTMeueHO: «C 0OHOU CMOPOHbI XOpOWo, Umo
€mano MHo20 menbix OHell, ¢ Opy20ll CMOPOHbI NI0X0, npedxcde 8cezo, oneHsaM. Eciau e cpok oceHbio cHee He ebinadem — Hawiu
oneHu Mozym 3abonemb «konbimkoil». Bbigaem u makoe, Umo CHez 8 CpOK 8binaden, NOMOM OmMmaueaem HeMHO20 U Mak
nonepeMeHHO U HACMynaiom pe3Kkue x0100d, d 3eMas U3-3d 5M020 NOKPbIeaemcs Ae0sHbIM NAHYupeM, mo20a oneHsimM bbleaem
CN0%CHO 000bl8aMb si2eb. .. KoHeuHo usmeHeHue KaumMama nopoxcodem HeKomopble npobaembl, 0COOEHHO HAM OXOMHUKAM,
oneHegodaM. Bedb npupoda Hac Kopmum, HAC KOPMSIM HAWU O/eHU, XcusomHbie, pblba. Ho nozoda HbiHUe cmana
Henpedckazyemoll U Ko 6cemy 3momy Mbl 0adxce HAYUHAem npueblkamb. Celiuac HAM NOMO2alOm MOALKO HAWU 3HAHUS,
KOmopble UCNOKOH 8eK08 nepedasanuch om Hawux 0edos, npadedos. baazo0aps Smum 3HAHUSM Mbl NPOOOAXCAEM COXPAHSMb
Hawe oneHesoocmeo» [11].

B ycnoBusix u3MeHeHHsl K/MMara OfJHUM W3 [VIaBHBIX SIB/SIIOTCS YTPO3bl, CBSI3aHHBblE C BOJHBIMU pecypcami,
COOTBETCTBEHHO M € pbibosioBcTBOM. Cpeny ornpolieHHbIX 61,8 % pecroHJeHTOB 3aMeuaroT TO3JHUH JIefoCTaB Ha peKax U
o3epax, 41,2 % HabmogaT paHHU iefoxo. OmnpalrBaeMble TAKXKe OTMETH/IM U3MeHeHUs pycen pek (23,5%), BbIChIXaHHe
o03ep (20,6%), yBenuenue uncia 3abosoueHHbIX MecT (20,6%), UTO Tak)Ke OKa3blBaeT BJMsIHUE Ha PHIOOIOBCTBO: M3MEeHeHHe
BO/IHOTO pPeXkKMMa PeK M 03ep MPUBOJMT K HapYILEHHIO CDOKOB JIETHETO M OCEHHEeTo Xo/ia PbI, K HapylleHHI0 HepecTa phi0, B
CBSI3M C IOTeTJIeHHeM ITPOUCXOAUT U3MeHeHHe KaK COCTaBa, Tak M UMC/AeHHOCTH uxThodayHbl. Tak, nHbopMaHT u3 c. OneHek
Huxkonaes H.M. (1929 r.p.) otmetun: «B OseHbke no cpasHeHuro ¢ memu 200amu MONMCHO 3amMemumb CU/AbHOE U3MeHeHUe
kaumama. B nepeyio ouepedb, s 6b1 xomen ommemumb Mo, Umo Y HAC HAYAAU BbICHIXAMb Hawu 6onbluue 03epa, makue Kak
KyHoa, Toxoxop, komopble paHbwie caasuauch 6oeamoli poiboil. Tenepb 8600a 8 smux o3epax yobieaem. Panbuie Ha 03. KyHO3
Mbl nosuau no 1000 wim. kapaceti. B s3mom 200y s cneyuanbHO Cse30Ua HA 3Mo 03epo, HO HU 00HOU pbiObl MAK U He nolimanu.
Kyda u kakum nymem pbiba ywina, s He 3Haio. 51 ebipajcaio ceoro 06ecnoKoeHHOCMb, Umo makum o6pasom cKopo Ham 6yoem
Heue20 noeumb» [9]. CBUleTeNbCTBA JJaHHOTO MH(MOpPMaHTa TIOATBEepPKAAeT U aHa/au3 MeTeocTaHiuu OneHek, rje ¢ 2007 1o
2020 roap! HabmoaeTcst HaKbobIIIas TeHJeHLMS MOTelyIeH|s] KJIMMAaTa, a B IOoC/IeJHYe TO/[bl TIOATBEPIK/IAeTCsl YaCTOTa TakKoro
OT1aCHOTO SIBJIEHUS B JIETHUM MepHOJ, Kak 3acyxa.

B 1jesi0M pe3y/bTaThl NepBOro STara aHKETUPOBAHMS U I10jeBble MaTepuasbl Hapsily C MeTeO[aHHbIMHU TpeX CTaHLUi
TIOATBEP)KJAIOT MPOUCXOASAIIME M3MEHEeHWs KauMarta ¢ BWSHWE €ero TIOIeACTBUN Ha TPaJULMOHHBIE BU/BI
npupogononszoBanuss KMHC. KopeHHble >KUTenyd apKTUYeCKUX U CeBepHbIX palioHOB SIKyTHMM BbIpa)kalOT CBOIO
00ecIIoKOeHHOCTh TeM, UTO M3MeHeHHe K/MMara MOKeT OKa3aTh CYIeCTBeHHble PUCKU JJIsi COXPaHeHHUs! TPaJUIMOHHOTO
obpa3sa >Ku3HM KOpeHHbIX HapooB (54,1% ot obiiero urcia pecnoHgeHToB). Bmecte ¢ tem, 20,8% OMpPOIIEHHBIX CUMTAOT,
YTO 3TU PUCKU BO3MOXKHO ITpeofiosieTb. CTO/BKO Ke PeCIOH/IeHTOB [Ja/li OTBET, UTO PUCKHY, BbI3BaHHbIe M3MeHeHHeM K/IMMaTa,
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HUMEIOT KdK TII0/JIOKHUTE/IbHbIE, TdK W OTpULIATE/IbHbIE CTODOHBLI. N3 uwncna OINpOIIeHHBIX 4,1% yB€pE€HbI B TOM, 4YTO
K/IMMaTUu4yeCKre N3MeHeHNs He CO34dal0T PUCKH.

3ak/roueHre

Kak Tm0Ka3bIBalOT HUCC/IeA0BaHUS MeTeofaHHbIX Mo Pecnybmuke Caxa (SIKyTus)) U Tpex MeTeOCTaHIMH paliOHOB
npokuBanuss KMHC: Uynbman (FOxkHast fIkytusi), Caurapel (LlenTpanbHas fkytus), OneHek (ApKruueckas SKyTus)
HabJTFO/IaeTCsl TIOCTENEeHHBIN POCT CPeIHUX FOJOBBIX TEMIIepaTyp Ha MPOTsHKEHWH OToro neproga Bpemenu. Ilepuog ¢ 1991
r. 1o 2020 r. Ha Bcell TeppuTopuu SKyTHU ObLT Tertee npefpiAyinero 30-metus Ha 1,1° — 2,1°C. MeTeopaHHbIe YKa3bIBalOT Ha
yBe/IMueHHe MeCSYHOW HOPMBI OCAJKOB B 3UMHHMK U BECEHHWM IMepUOAbI, YaCTOTy OINACHBIX SIBJIEHWH B JIETHHE MeCsL{bl
(cunbHas »kapa, 3acyxa). 1o JaHHBIM BCeX TpeX MeTeOCTaHLMK Haubosblasi TeHJEHLIUsS TIOTeryIeHHsl KTUMara Hab/roaeTcst
Ha ctaHuuu OseHeK, KOTOpasi BXOAUT B apKTUYeCKYH0 30Hy perroHa.

ViccnenoBaHue MoKasaso, UTO JlaHHble MHCTPYMEHTa/IbHbIX MeTeoHab/of|eHu, aHKeTMPOBaHUsl U MHTEPBbIOMPOBAHYS B
TOW WM WUHOU CTereHW COBIAZJAI0T. PecrioHAeHTh U MHPOPMaHTHI-3THOGOPEI (GUKCUPYIOT pe3Kre Ieperajibl TeMIiepaTypsl B
3MMHUN T1epHOoj, TI03/{Hee Hauasio 3UMbl, paHHee HacCTyIUleHHe BeCHBI, YCUIeHUe BeCeHHUX MaBOJKOB U3-3a 00M/IMs 0CaJKoB,
yBe/MyeHHe TIPOAO/DKUTEbHOCTH JjleTa W COOTBETCTBEHHO JKapKUX JHeM W T.J., UTO TIOATBEPKAAeTcs MeTeOoJaHHBIMH
ToC/eAHUX JeT. [laHHble aHKeTHOTO OTIpOcCa U TIOJIeBBIX MCC/Ie[0BAHMM M0Ka3bIBalOT, YTO KOPEeHHbIe YKUTEJN apKTHUeCKUX U
CEeBepHBbIX palOHOB pecIyONvKH, TMPOO/DKAIOLIMe COXPAaHSATh TPAaJULIMOHHBIE BU/BI TIPHUPOAOIO/IL30BAHMUS, TIPOSIB/SIOT
HaubOJBIIYI0 0OECTIOKOEHHOCTb, CBS3aHHYIO C HEraTUBHBIMM  TOC/EJCTBUAMM, BBI3BAHHBIMH  KIAMAaTHUECKUMU
TpaHchopMalMsAMM B palOHax HX >KU3HE[esTeIbHOCTH, IMOCKONbKY OHHM HaxofsaTcsi B Haubonbluell 3aBUCUMOCTH OT
«KopwmsLlero JlaHAmadTa». [TocnecTBus yryOIsIOMIMXCs MPOLIeCCOB KIMMaTHUeCKUX U3MeHeHUH MOpOXK/atoT psifi npobiieM
JU1s1 TPAJIULIOHHBIX BU/IOB JlesTe/IbHOCTH.

[TonyueHHble pe3y/nbTaThl MOCAY)KaT OCHOBOW /i1 Aa/bHEMIINX MeXJUCLMIIMHAPHBIX WCC/Ie[0BaHWH, KacaroluXxcs
Pa3/IMUHBIX acreKToB HccienyeMoi mpobsemMel. CerofHsIIIHNE BRI30BBI TPeOYIOT pa3pab0TKH KOHKPETHBIX Mep TI0 aJjanTalyn
KODEeHHOTO HaceleHWsi M TPaZWLMOHHBIX BHZOB IPUPOJOIIONb30BaHMS K M3MEHEHHsIM K/MMaTa, a Takke DervoHa/IbHBIX
MpOrpaMM MHHHUMH3alMU MOTEPh W PUCKOB, CBA3aHHBIX C TVI0OanbHBIM H3MeHeHHeM. [Ipy 3TOM Heob6XOAWMO YUWTHIBAaTh
JJaHHbIe He TOJIbKO COBPEMEHHOrO WHCTPYMEHTAalbHOTO HaOJFoJeHWsi ¥ MOHWTODHWHTA, HO W TPaJWLMOHHbIE 3HAHUS M
Habmozierrss KMHC kak BakHBIN MCTOYHHK HH(OPMALMM, UMEIOLUX ThICSUe/IeTHUI OMbIT B3aMMOAEICTBUS C OKpYsKatollei
CpeJiol U aflaiTaliuy K BHEIIHUM U3MeHeHUsIM.
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