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AKTyanbHoCTb paboTbl CBS3aHa C HEOOXOANMOCTBIO OLEHKM U3MEHEHWV KIMATa, BIISIOLMX Ha MHOIONIETHIOK MEP3/OTY, B CBS3M C
BO3MOXHbIM yBeNN4eHeM BbIOPOCOB NaPHMUKOBLIX ra30B M YBENINYEHNS aBaPUVIHOCT HA OOBEKTaX MPOMBILLIIEHHOM, B TOM 4iciie 1
HeqpTerasoBov, UHGPAaCTPYKTYpbI My TasgHUM MHOTONETHEMEP3/TbIX MOPOA.

Llenb paboTbi: yccienoBaHne COBPEMEHHbIX U3MEHEHWV XapakTepuCTUK KIMMaTa, HermoCpeCTBEHHO BANSIOLMX Ha TEPMUYECKOe CO-
CTOsIHME MOYBOrPYHTOB B ParioHax PacrpoCTPaHEHMs MHOMONETHEN Mep3/10Tbl ceBepa 3anaaHov Cubupw.

MeTopabl nccnenoBaHusi. AHasM3 MHOTONETHYX M3MEHEHNI METEOPOIOMMYECKMX AaHHBIX BKITIOYas B Ce0s MPOBEPKY HYNIEBbIX MMMOTE3
0 CJIyHalHOCTY Y O[HOPOAHOCTY PSA0B HAbMIOAEHWV v Hannyms TpeHaa. [poBepKa Ha 0OBHOPOAHOCTb OCYLLECTBAANACk C TOMOLLbIO Te-
cTa Abbe, Ha Clly4anHoCTb — KputepueM [TUTMeHa, Ha Hammque TpeHaa MPoM3BOANUNACk C MOMOLUbLIO KpUTepus MHBEPCUI. BbiBOA O He-
CIyHaviHOM U3MEHEHN N HapyLLeHy OBHOPOAHOCTY PAAOB COOTBETCTBOBA yYCIIOBUIO, KOTA@ PaCcHETHas CTaTUCTVIKa MpeBbiLlana co-
OTBETCTBYIOLLEE KPUTUHECKOE 3Ha4YeHue npu ypoBHe 3Ha4qumocty 0,05.

Pe3ynbTatbl. PaccMOTpeHbl 0CODEHHOCTY KMaTa cesepa 3anaaHovi Cubupy v ero M3MeHYMBOCTb B MOCIEAHME rofbl. ViccneqosaHsl
V3MeHeHVs TeMnepaTypbl BO3AYXa 1 MOYBOrPyHTOB Ha rnybuHax 160 u 320 cM, NpoaomXUTEIbHOCTb MPSMOV COTHEYHON PaanaLmm,
CYMMbI aTMOCHEPHbIX OCaZIKOB U BbICOTbI CHEXHOIO MOKPOBA Ha OCHOBE MHCTPYMEHTa bHbIX AaHHbIX 3a nocneaHue 35 net. B pesynbTa-
Te CTaTUCTHECKOrO aHam3a yCTaHOBIEHO COXpaHeH e TeMIoB poCTa TeMrepaTypbl BO3AyXa B Terioe BPeMs roaa, yBenmdeHve Temrne-
patypbi MOYBOIrPYHTOB B TEHEHME BCErO roAa, BbiABEH 30Ha/bHbIV XapaKTep U3MEHEHMS CyMMbl aTMOCHEPHbIX 0CanKoB M CHEXHOrO M0-
KkpoBa. MuKpOKIMMaTnHeckne 3MeHeHUs XapakTepucTuk MeTeoposIorM4eCcKmX BENYMH MOTYT NCKaxaTb peasbHYIo KapTUHY M3MeHe-

HWA Kninmara.

KntoyeBble cnoBa:

CeBep 3ananHov Cubupy, MHOrONETHEMEP3IIbIE MOPOAbI, U3MEHEHWE KIMMATA, CTAaTUCTUYECKMI aHam3, TEMNePaTypa noYBOrpPyHTOB.

BBepeHune

NsmeneHus riobanbHOTO KJINMATA, PETUCTPUPYE-
MbIe Ha BCell IIaHeTe, IPOABIAIOTCS II0-PA3HOMY: 5TO
U YMeHbIIeHNe PasMepoB JEeIHUKOB B APKTUUECKOM
peruoHe [1]; mporHO3UpyeMoe pe3Koe yBeIudeHe ro-
JIOBO# aMILTATYIBI TEMIIEPATYPhI IOBEPXHOCTH MOPS
B CeBepHoM JlemoBuUTOM OKeaHe M3-3a YMEHbBIIEHUS
ILJTOIAZM MOPCKOTO Jibjia [2]; cHuKeH1e NHTeHCUBHO-
CTH ¥ TPOAOJKUTENbHOCTH TOJI0JNEIHO-N3MOPO3EBhIX
ABjieHUi Ha Tepputopun Poccuu [3], a TakKe BBICO-
KU ypOBEHb IMPOCTPAHCTBEHHON W BPEMEHHOU HEO-
JTHOPOJHOCTH THIPOJOTHMUYECKUX IMOCJEJCTBUN M3Me-
HeHU KJIMMaTa i peK APDKTUYecKoro peruoHa [4] u
Bamaguoi Cubupu [5], mpuueM BepoOATHOCTb U Mac-
mTabbl HETATHBHOTO BO3AEHCTBUS IHIPOJOTHUECKUX
SIBJIEHUH 1 TPOIIECCOB BO3PACTAIOT C YBeIUUEHNEM HH-
TEHCUBHOCTY M3MEHEHWH KJINMAaTa U aHTPOIOTeHHBIX
Bo3gmericTBuii. Ha GojbIell 4acTd TEPPUTOPUU pac-
IIPOCTPAHEeHU S MHOTOJeTHEMEP3JIBIX I0PO/ B PA3Iny-
HbIE CE30HBI TOfla 0TMeYaeTcs IOBLIIIIEHNE TeMIIepa-
TYPHI BO3IyXa, BapHalliil XapaKTePUCTUK CHEKHOTO
1 PaCTUTEIHHOTO TOKPOBA, YBEIUUEHNE 9KCTPEMAIb-
HOCTH KJIUMaTa. IT0, HECOMHEHHO, OKAa3hIBAET BIILS-
HUe Ha TePMUUECKOe COCTOSHUE TOPOJ, M3MEHAT UX
TIPOYHOCTHBIE CBOMCTBA, UTO MOKET COTPOBOKIATHCS
VBeJNUEHIEeM WHTEHCHBHOCTH JK30T€HHBIX IIPOIIEC-
COB ¥ HETaTWBHBIMHU IIOCHEACTBUAME [IJI HHOPA-
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CTPYKTYPHI TPOMBITILJIEHHBIX W TPAKAAHCKUX 00bEK-
TOB. BO3MOJKeH TaKIKe POCT 9MUCCUY METaHA IPU Tasfd-
HUU MHOTOJeTHeMeP3abix mopox (MMII) u rasoBeix
TUIPaTOB AOHHBIX OTJNOMKeHHI B Apkruke. TasHue
BEYHOI MepBJIOTHI MOKET IIPUBECTH K BasKHBIM 00paT-
HBIM CBA3AM B KJIUMATHUYECKOH cHUCTeMe, HalpuMep
0KasaTh CYIIECTBEHHOE BIWAHWE HA DacIlpejeieHue
armoc(epHoro o3oHa [6]. Ectb Gosbimue Heompese-
JIEHHOCTY, CBS3AHHBIE C M3MEHEHUEM COJEePIKAHUSA
030HA U MeTaHa M3-3a TAAHUA BeUHOU Mep3JoThl. Ilo
MHEHHIO [ 7], 00IIenPUHATHIE OIIEHKY F'O0BOY MHTEH-
CUBHOCTY apKTUYECKUX II0OTOKOB METaHa MOI'YT ObITh
3aHMKEHHBIMU II0 OTHOIIEHUIO K PEabHBIM TOTOKAM.

CoBpeMeHHoe COCTOsIHWE UCCNef0BaHNN

TeppuTopus MUPOKOTO PACIPOCTPAHEHUS MOII-
HOTO CJIOST MHOTOJIETHEMEDSJBIX IOPOJ IPHUBJIEKJA
BHuUMaHMe yueHbIX [8—25] ¢ cepemunnl XX B., ¢ MO-
MEHTa OCBOEHUS CeBEPHBIX TEPPUTOPUI B CBAZM C Pas-
paboTKOi HedTerasoBhIX MeECTOPOMKIEHHUH, CTPOU-
TeNbCTBA He(DTAHBIX U TA30BBIX TPYOOIIPOBOJOB, XOTS
HaOTIOEHNA 32 MHOTOJIETHEMED3JIBIMU TDYHTAMU B
Poccuu nposoguaucs eme ¢ 1837 r. (B fAkyrcke). Uc-
ciaemoBanud oTkauka MMII Ha uaMeHeHUs KJamMara
IIPOBOJUIIACH C IIOMOIIbI0 TEOTEPMUUYECKUX M3MeHe-
HUH B CKBasKWHAX [8, 9] 1 reOKPUOJIOTMUECKUX HCCIIe-
JOBaHWIA 1O IIPOTPAMMe IIMPKYMIIOJISIPHOTO MOHHUTO-
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punra geareabHoro caosa (Circumpolar Activelayer
Monitoring, CALM) [8, 10-12], u craTucTH4eCcKOro
aHa/IM3a BPEMEHHOTO X0Ja METeOPOJOTMUYECKUX Xa-
DPAKTEePUCTHK, TAKMX KaK TeMIeparypa BO3Ayxa
[8, 17-22, 25] 1 mOYBOTPYHTOB Ha Pa3HBIX INIyOMHAX
[8, 13, 14, 17-22, 25, 26], BeIcOTa CHE}KHOTO TIOKPOBA
[8, 15, 16] u BIuAHVE M3MEHEHWH TEMIIEPATYPHI BO3-
IyXa M BBICOTHI CHEKHOTO TIOKPOBA HA M3MEHEHUS
TeMIIepaTypPhl MOYBOTPYHTOB [8, 19-26].

Coruaceo [8] mpu cpaBHEHUU Pe3YJIBTATOB COBDPE-
MEHHBIX HaOJ0JeHN B CKBAMKUHAX C JUTEPATYPHBbI-
MU ¥ apXUBHLIMHU JAHHBIMU O0HADPYIKEH YCTONUMUBBIT
TPeH] MOBBINIEHUS TeMIePaTypPhl MHOTOJETHeMep-
BJIBIX TIOPOJ HA TIOJABJIAIONIEM OOJBIITMHCTBE TOUYEK
Habmogenusa B mepuof ¢ 1980 mo 2010 r. B pasubix
peruonax temmeparypa MMII Ha riybuHe HyJeBBIX
rOZIOBBIX aMILIUTY oBEIcunack Ha 0,5-2 ‘C[9]. ITore-
IIJIEHUE IPOUCXOAUIO TJIaBHBIM 00pasom B 70-90-e rr.
B mauase XXI B. TemmepaTypa Mep3JIOTHI Ha 00JIbIIEI
yacTy HAOJIOAeMBIX PETMOHOB OCTABAJIACH CTAOWIIb-
HOH. TeHAeHINA K IOBBIIIEHWIO TEMIIEPATYPBI MHOTO-
JIETHEMEPSJBbIX IOPOJ BO30OHOBMJIACH TOJBKO K
2010 r. [8]. B 3anaguoit Cubupu B mpejenax HEKOTO-
PBIX THIIOB JAHAIIAQTOB B HACTOAIIEe BPEMS [TOBHIIIIE-
uue remnepatTypsl MMII mocTursio KpuTHUeCKUX 3HA-
YeHWi, UTO MPUBEJ0 K (DOPMUPOBAHUIO HOBBIX HEC-
KBO3HBIX TAJIUKOB, a TAKIKE K YTIYOIEHHUIO ViKe CyIIle-
CTBYIOIITHX.

ITo maHHBIM T'eOKDPUOJOTMYECKUX KCCJIEIOBAHMIH
II0 IporpaMMe IUPKYMIIOJIAPHOI0 MOHUTODUHTA Jed-
TeJabHOro ¢10s [10] CKOPOCTh YBeTNUeHNS MOIIHOCTH
cesouHo-Tasoro cjaod (CTC) ma Tpex miomankax 3a-
naguoi Cubupu cocraisger or 0 10 2 cm/rox. Beero B
3amaguoi Cubupu BoceMb ILIONU[AL0K, HO TOJLKO TPU
HMEIOT TPOJOKUTENbHOCTh HaOMofeHuit 0Oosee
10 ner, Bratouas miomaaky Hagsim, HabI00eHAS HA
KoTopoi mpoBogarcsa ¢ 1971 r. B menom mo Poccun
rpenrj Besnunabl CTC yMeHbIIaeTCS 110 MEpe IPOJIBY-
JKEHUSA B BOCTOUHbLIE PAHOHBI POCCUICKON KPUOJIUTO-
30HHI [8].

Pesynprarer ananusa [11, 12] mokasamu, 4to 3a
nepuox ¢ 1975 mo 2010 r. HabmogaeTcsa cCTaTUCTHYe-
CKY BHAUMMOE YBeJINYEHNE TOJIUHBI AKTUBHOT'O CJI0SA
(rTyOMHBI CE30HHOTO MPOTAWBAHUA) MHOTOJIETHEMED-
BJIBIX MOPOJ B PA3JIMUYHBIX pafioHAX KPUOJHUTO30HBI
CeBepHOTrO TOJyIIapPKs, COCTABUBIIIEE B CPETHEM OKO-
70 1 cm B rog. ['mybuna mpoTawBaHus BO3pacTajia B
30HAX PACIIPOCTPAHEHNSA MHOTOJIETHE MEP3JIOTHI Pas-
JINYHOM CTENIeHU CILIONIHOCTY HE3aBUCUMO OT BUIOB
DaCTUTENBHBIX TOKPOBOB, IOYB U BJIAYKHOCTU TI'DYH-
TOB.

OGbeKT, MaTepuanbl ¥ METOAbI UCCIeA0BaHNS

Oxoso moOBUHBI TeppuTopun 3amagHo-Cubup-
CKOIf HIBMEHHOCTH 3aHATO MHOT0JIETHEMEP3JIBIMHU I10-
pozmamu. PaiioH uccieqoBaHus PacIIoIOMKeH Ha ceBepe
Bamaguoit Cubupu, mpocTupasich ¢ ceBepa Ha T OT
73°50 (0. Tukcon) mo 62°45 c. mr. (1. r. 1. OKTIOPHC-
Koe) 1 ¢ 3amajia Ha BocTok oT 60°88 (c. Capammayin) 10
8830 B. 1. (r. Hopuisck). IOsHas rpanua pacipo-

CTPaHEHUsS MHOTOJIETHEMEP3IBIX TIOPOJ B IIEHTPAb-
HOW ¥ BOCTOUHOW YACTAX PABHUHBI TPOXOIUT MEKITY
60" u 61° c. m1., moCTEIeHHO MOHUMASACEH B CEBEPO-3a-
magHoM HampasieHuu go 63° c. m. Momrocts MMII
BO3pACTaeT C yBeJIUUYeHHEM a0COJIOTHBIX BBICOT U
YMeHbIIIaeTCs o/ 0JIMHAMY, HapaCTaAHNEe MOITHOCTH
TIPOMCXOUT C Iora Ha ceBep (B cpefHeM N3MeHeHuUe CO-
crasager 400-1100 m) [27]. TemnepaTypa MHOTOIET-
HeMep3JIbIX mopo ] 3anagHo-CudupcKoit HuU3MeHHOCTH
3aBHUCHUT OT reorpa(uyecKoi MUPOTHI U PAga APYTUX
MecTHBIX (parTopoB. C ceBepa Ha T OTMEUEHO 3aKO-
HOMEPHOe TIOBBIIIEHNE TEMIIEPATYPhI MEP3JIBIX TOPOJ
HA TO/[OIIIBE CJIOS CE30HHBIX K0Je0aHUH TeMIepaTyphl
(ma raybume or 5-6 mo 15-20 m) or —7..-10 C no
0 °C. ToBOMBHO pe3Koe MOBLIIIEHNE TEeMIIEePATypPhI
Mep3ablx mopog Ha 1-2 °C mabiogaeTcs Ipy mepexo-
Iie OT TYHAPHI K JiecHOU 30He [28].

MoIIHOCTS €105 CE30HHOTO OTTAMBAHMS MEP3JIOTHI
VBEJIMUYMBACTCSA C CeBepa Ha 0T U KOJIe6JIeTcs B 3aBH-
CYMOCTH OT JIUTOJOTHUECKOTO COCTaBa OTIOMKEHWS,
pacueHeHHOCTH pesbeda U BBICOTHI HaJl YPOBHEM MO-
P4, TOJIIMHBI CHEIKHOTO TOKPOBA, TeMIIEPATyPhI BO3-
IyXa, BOJOHACBHIIIEHHOCTH ¥ TEIJIOIPOBOIHOCTH OT-
JIOKEHUH, PACTUTEIHLHOTO OKPOoBa 1 mp. [28]. [you-
HA Ce30HHOT0 IPOTAMBAHUS HA BEUHOMEPSJBIX IPYH-
rax pex 005, Hagwim, I[Typ u Tas — menee 1,0 m u ce-
30HHOTO MPOMEP3aHMWS HA TaJbIX TPYHTaX —
1,0-2,5 M. Ha ceBepe TeppuTopuu riayouHa Ce30HHO-
I'0 IPOTAUBAHUSA 0 2 M, B IIEHTPAJbHON 1 I0XKHOH Ya-
CTAX MpOTaMBaHWe HA BEUYHOMEP3JbIX TIPYHTAX
0,5-1 M mpomepsanme 10 2 M, B I0KHOI Oosee 2 M
[29].

TeppuTtopus paiioHa MCCIeOBAHUN PACIIOIaraet-
¢ B TPeX KJIMMATHUECKUX 30HAX: apKTUUECKOM, Cy0-
aprTHYecKoit u ymepenHoii [29]. OcobeHHOCTH KJIH-
MaTa OIpeaeNaioTcesa 01130cThi0 Kapckoro Mops, 00u-
JIAeM 3aJIMBOB, PEK, 00JIOT 1 03ep.

B menoM g TeppuUTOPUE XapaKTepPHA MJIUTENb-
Hadg 3uMa (7—8 MecsAleB), cpefHeMEeCIIHBIE TeMIIepa-
TYPBI KOTOPOIT cocTaBsaioT —23...~29 ‘C, a MUHIMAJIb-
usle gocturaior —60 ‘C. CypoBoCTh KIMMATA YBEINUN-
BaeTcd CUJIBHBIMEU BeTpaMu. Ha aprruuyecKom mobe-
pesxbe 3anaguoi Cubupy rofoBbie CyMMBI 0CAIKOB HE
mpeseimaioT 300-350 Mmm/rox. K fory pationa uccie-
NOBAHUN KOJMUYECTBO OCAJKOB YBEJIMUMBAETCSA
(500-550 mm/rox). Hambosbiiee KOJUUECTBO 0CA-
KOB BeImaziaeT B uioie [29]. CHeKHBIN TTOKPOB 3UMOK
(hopMuUpyeTcs B OCHOBHOM B TIEPBYIO TIOJIOBUHY XOJIO]I-
HOTO mmepuojia. BricoTa CHEXHOTO MOKPOBa HA HaBe-
TPEHHBIX CKJOHAX CpenuecrOMPCKOTO ILIOCKOIOPhS
nocruraer 80 cM, Ha CeBepO-BOCTOKe -— JIHIIb
30-40 cMm, uTo He mpeLOXPaHIeT MOYBY OT IPOMEP3a-
HusA. MOITHOCTS CHE;KHOTO TOKPOBA B KOHIIE 3MMBI CO-
crasisger 50-70 cm. HYucio gHEH cO CHEKHBIM IOKPO-
BoM — 220-270 [27]. Jlerom ycunuBaeTcsa MUKJIOHU-
yecKasd JedTeJbHOCThb. VI3-3a YACTHIX CEBEPHBIX Be-
TPOB ¥ IACMYPHO# MOTroAsl JieTo mpoxJjanuoe. Cpen-
HAA TeMIepaTtypa uwojd usmensercs ot 10 go 14 °C,
MaKcuMaJbHas TeMIepaTypa Bo3IyXa HHOTAA JOCTH-
raer 30 "C. Ha mpoTsi)eHuy BCEro JieTa BOSMOMKHEI 3a-
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MOPO3KH U BbINajeHue cHera. JIeTo IpomomKaeTcsa B
cpegaeM oxojio 40-60 gueii. CpexHeromoBas TeMile-
paTrypa Bo3fyXa TeppuTopuu —5...—7 ‘C, B OTHEIBHEIX
pationax cocrasiser —10 C.

ABTOpaMu MCCIe0BAHBI XapaKTEPUCTHKY METeo-
DOJIOTMUECKUX BeJIWUYWH, TaKWe KaK TeMmIepaTypa
BO3IyXa ¥ TIOYBOTPYHTOB, MPOAOJKUTEILHOCTD HPS-
MOY COJHEUHOW paguaIuu, cyMMa aTMOC(epHBIX OC-
aJKOB, BBICOTA CHEKHOTO IIOKPOBA, SABIAIOIIKECT
IPUOPUTETHHIMU TP IPOBEAEHUM MOHUTOPHUHTA
KPUOJUTO30HEI.

Jlns wccieoBaHMs MHOTOJIETHUX M3MEHEHHUH Xa-
DPaKTEPUCTUK METEOPOJOTUUECKUX BeJUUNH ObLIT HC-
TI0JTb30BAHBI CIIEIMATN3NPOBAHHBIE MACCUBHI JAHHBIX
19 mereocrannuit cepepa 3amagmoii Cubupu 3a me-
puog ¢ 1980 mo 2014 r. [lamHble ABYX M3 PacIHoJo-
JKeHHBIX Ha MCCeyeMoii TeppuTtopuu 21 mMereocTaH-
it (puc. 1) He UCIONB30BANINUCH, BBUY OTCYTCTBUS
HEeIIPePBIBHOTO PANa HaOMofeHu (Ha MeTEeOCTAHITAAX
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XanecoBasg u fIHoB CTaH HaHHBIE OTCYTCTBYIOT C
1993 mo 1996 r.). Berasieno, uto 3a mccaeyeMBbIT
[IepuoJ, MeTEOCTAHNINA B 1. T. T. Bepe3oBo ObLIa mepe-
Hecena B 1983 r. ma 1,5 KM K oro-gamany.

Ananu3 MHOTOJETHUX W3MEHEHWH KaK Mecdd-
HBIX, TAK ¥ CYTOYHBIX TAHHBIX IIPOAOJIKUTEILHOCTH
IPAMOI COMHEUHOM paguamnyu, TeMIepaTypsl BO3IY-
Xa, CYMMBI aTMOC()EPHBIX OCAAKOB, TEMIEPaTypHI
mouBOrpyHTOB Ha ToyomHax 160 u 320 cM u BBICOTEHI
cHexxHOro mokposa [30, 31] BKaouas B cebs IpoBep-
Ky HYJIeBBIX TMTIOTE3 00 OXHOPOJHOCTH PSALOB HAOJIIO-
IeHUl ¢ ToMoIIbio KpuTepus A6Ge [32], o cayuaiiHo-
CTH ¥ HATMYUHY TPEH A C IOMOIIbio KpuTepus [Tutme-
Ha ¥ KPUTEepUsA WHBEPCUN COOTBETCTBEHHO [33, 34].
BriBoj 0 HecyualiHOM W3MEHEHWW WJIV HAPYIIEHUT
OIHOPOJHOCTH PAZOB COOTBETCTBOBAJ YCJIOBHUIO, KOT-
Ia pacueTHas CTATHUCTMKA IPEBHIIIANA COOTBET-
CTBYIOIlee KPUTHUUECKOE 3HAUEHUE IIPU YPOBHE 3HA-
yumoctu 0,05.

KapTa-cxema pacronoxerus MeTeoctaHumu [29] ¢ AOMOMHeHUIMU aBTopa

Map of location of meteorological stations [29] with the additions of the author
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Pe3ynbTaThl 1 ux oGcyxaeHne

[Tpu mpoBepKe HYJIEBLIX I'UIIOTE3 00 OAHOPOTHOCTH
PAIOB HAOMIONEHNI BBIABIEHO, YTO HEOJHOPOLHBIMHI
SIBJIAIOTCA CpefHEeMeCIYHble 3HAUEHMI CYMMBI aTMO-
c(hepHBIX 0CATKOB B XOJOAHLIN MePHO rofa (¢ OKTA0-
psa o (eBpajb); MIPOAOIKUTEILHOCTh IPSAMOM COJI-
HEeYHOH pajuamyy B JIeTHNE U 3SUMHME MeCSIIbl. Paab
HaOJTI0IeH 1 38 BHICOTOM CHEKHOT'O IIOKPOBA SABJIAIOT-
¢ HEOJHODPOAHBIMU IIPEMMYIIECTBEHHO B 3MMHEe U
BeceHHee BpeM (¢ IeKadps 1o Maii), a pAabl TeMIIepa-
TYPEL BO3yXa HEOSHOPOLHEI B JIETHE-0CEHHEe IIEPHO],
(c mroHa WO HOAOPB); PAABI HAOMIOEHUN 32 TeMIIepa-
TYpO¥ TOYBOTPYHTOB Ha riybuue 160 cM HEOTHOPO-
HBI B BeCEHHUE MeCAIbl, a Ha ryoune 320 ¢cM HeoHO-
POJIHEI BO BCE CE30HBI T0/Ia.

06paboTKa pPesyJbTaTOB SBJISETCA IOJHOIEHHOM
TOJNILKO B TOM CJIyuae, KOT/a UCIOJIb3YIOTCSI OHOPO/I-
HBIE DALl MM YUATHIBAETCS HEOLHOPOIHOCTH PAJA.
B meTeoposornueckux pajax pasiaudyanT KJIMMATO-
JIOTHYEeCKYI0 U CTATUCTUYECKYIO HEOTHOPOLHOCTD.
IIpuuem ecoiu mMOABJIEHNME KJIMMATOJOTHYECKON HEO-
JTHOPOJHOCTH 3aBHCHUT OT YeJ0oBeYecKoro (axropa
(ormMOK M MEeTOAUUECKOTO XapaKTepa), TO CTaTUCTHYE-
CKas HeOJHOPOAHOCTh BEI3BAHA €CTECTBEHHBIMMU MIPH-
YHHAMU,

CyIecTBYIOT [Be TJIABHBIE IPUUNHEI HAPYIIEHUS
oxuHopogHocTHu psaga [35]. IlepBas coCTOUT B TOM, UTO
BCJIE[ICTBIE M3MeHEeHU JeHCTBUI OCHOBHBIX KJMMA-
TO0OPA3YIONINX MU AHTPOIOTeHHBIX (DAKTOPOB B pA-
JaxX MUMeeTca JIeTepMUHUPOBAHHASA, WM, KaK IPUHI-
TO F'OBOPUTH, «TPEHA0BAS», COCTABJIAIAs. BoiaBie-
HHe TaKOro BHA HEOTHOPOJHOCTHU I03BOJAET CYAUTh
0 TeHIeHIINY U3MeHeHusd KauMara. [[aHHbIN BU Heo-
THODPOTHOCTY PfAAa, BHIBBAHHBIM MEeHCTBUEM e€CTe-
CTBEHHBIX IIPUPOJHBIX (PAKTOPOB, OOBIUHO HABLIBAIOT
CTaTUCTUYECKOH HEOJHOPOJHOCTHIO MJIU HECTAIlNO-
HAPHOCTBIO. Bropas mpuumHa BO3MOMKHBIX HApyIIe-
HHUHI OJHOPOJSHOCTH PALA COCTOUT B U3MEHEHUH YCJIO-
BUI ¥ METOIUKYU HAaOJIIOIeHNI, ee IPUHATO HA3hIBATh
KJaIuMaToJoruueckoit [35]. IsMeHeHe METEOPOJIOTH-
YECKOT0 PeKMMa MOKeT ObITh BHI3BAHO MO0 M3MeHe-
HIEM MHKPOKJMMATa, J100 HelpaBUIbHON paboToit
IpuOOPOB B OIpPEAEIeHHBIX MECTHBIX YCIOBUAX, UTO
MOJKET IIPUBOAUTE K OOJIBIINM ONIUOKAM KaK CayJaii-
HOTO, TaK ¥ CHCTEMaTHUECKOTO XapakTepa. Vameme-
HHUA JeATeJbHON MOBEPXHOCTH HA OOIIMPHBIX TEPPH-
TOPUSX, UTO B HACTOsAIIe BPeMsA XapaKTepPHO AJIA pa-
t0HOB ceBepa 3amagHoit Cubupu, MOTYT CKa3bIBATHCS
Ha WHTEHCUBHOCTM W3MEHEHWU XapaKTepUCTUK Me-
TEOPOJIOTHYECKUX BEIUYNH, UMUTHPYA H3MEHEHUS
KauMara. MEKPOKJINMATHYECKIe N3MEHEeHNT XapaK-
TEPUCTUK METEOPOJOTHUECKUX BEIWUUH, 00yCJI0-
BJIEHHBIE BO3[EHCTBHEM AHTPOIOTE€HHBIX (DAKTOPOB,
MOT'YT UCKaKaTh PeaJbHYI0 KAPTHHY N3MEeHeHM KJII-
Mara.

Hexkoropas yacTb 3THX HEOJHOPOIHOCTEH, BEPOSAT-
HO, BEI3BAHA HAPYIIIEHHEM OJJHOPOJHOCTH YCJIOBHII Ha-
OJII0[IeHNI, KOTOPBIE He YIAJI0Ch HANe:KHO BBISBUTH
13-38 HEBO3MOKHOCTM IPOCJHEIUTh M3MEHEHUs [ed-
TeJLHOHM TTOBEPXHOCTH 34 HCCJIENYEMBIN IEePHUOJ BO-

KDYT METEOCTAHIIWNI; 4acTh e, BOSMOKHO, OTHOCHUTCS
K €CTeCTBEHHOI CTPYKTYPE PAZOB METEOPOJIOTTUECKUX
BEJIMYMH, XaPAKTEePUCTUKU KOTOPHIX M3MEHAIOTCH OT
rofia K TOAY MJIM OT HEKOTOPOTO HEePUo/a JIeT K APYyro-
My IePUOJY JIAIIbL B COOTBETCTBUH C €CTECTBEHHOMN 13-
MEHUMBOCTHIO MAKPOIIPOIIECCOB, OKABBIBAMOIIX BIIUS-
HI€ Ha [OTOy U KJIUMAT JaHHOTO PaiioHa.

B pesynbrare aHanusa MCCAEIYEeMbIX XapaKTepPH-
CTUK METeOPOJIOTMYEeCKUX BeJMUMH Ha HAJTNYne TPeH-
na ana 19 mereocTaHIUi, Te MMEIOTCS TaHHbBIE, B
cpexreM Ha 26,8 % MeTeocTaHI[UH O0OHAPYKEHBI
TPEH/BI CPEIHEr00BBIX JAHHBIX, a JJII PALOB HEKO-
TOPHIX CPEIHEMECIUHBIX 3HAUCHHUH TPEH]I YCTAHOBJIEH
Ha 52 % wmereocTaHIuit (mogpobHee B Tab. 1).

IIpu BHIOJHEHWH CTATHCTUYECKOTO AaHAJIM3a
yCTaHOBJIEHO, uTo I 80 % pANOB, B KOTOPHIX 00HA-
PYsKEeH TPEeH]I ¢ IIOMOIIbI0 KPUTEPHA NHBEPCHil, HAJIN-
yye TPeHIA MOATBEPIKAEHO Pe3yJbTATAMU IPOBEPKH
IUIOTE3EI 0 CAYYANHOCTH C IOMOIIbI0 KpuTepus [lur-
MeHa.

Tabnuya 1. Konm4ectBo MeTeocTaHUmi, Ha KOTOPbIX BbISBIIEHbI
CTaTUCTHECKM JOCTOBEPHbIE TPEH/b!

Table 1. Number of meteorological stations with statistically
significant trends
Konvyectso MeTeocTaHUNi, rae
The number of meteorological
stations, where
wv
S— | S25
= - I O
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TemnepaTypa Bo3yxa
. 18 1 15
Air temperature
Temnepartypa no4so- 160 | - ) 4
TPYHTOB Ha FybuHe  [CM/CM
Soil temperature 320 4 :
at a depth oM /cm 3
CyMma aTMochepHbIx 0CafikoB
R 17 5 12
Amount of precipitation
BbICOTa CHEXKHOrO MOKPOBa
P 18 4 6
Snow depth
MpoLonmKMTeNsHOCTL
COJHEYHOTO CUAHNS 1 0 N
Sunshine duration

B pesyspTare aHanusa TaHHBIX BPEMEHHBIX PSAIOB
IPOJOJIKUTEILHOCTH MPSAMOM COJTHEUHON pajualun
BBLIAIBJIEHBI TPEHALI CPeJHUX B3HAUEHHH MpPerMYyIIe-
CTBEHHO B 3UMHIE MecAIsl (THBAph U (DeBpaJib), yBe-
nuuenne cocrasisger ot 0,15 mo 1,5 u/roxg Ha Beeit
TEPPUTOPUY MCCAEJOBAHUSA U B HOsIOpe BOIU3Y mobe-
pe:xba O0ckoi u TasoBCKo# I'yObl, YMEHbIIEHNE Be-
JIUYWH Habjaronaercad B ¢. BepesoBo B HOa0pe (Ha
0,56 u/rox) um. r. 1. Enenkuii B aBrycre (Ha 1 u/rop).
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Ha reppuropuu cesepa Poccun yuensivu [17-19, 26]
BBISIBJIEHO IIOBBLIIIIEHNE TeMIepaTyphl BO3Ayxa 3a Ie-
puox 1965-1995 rr. ma 1,1-1,2 °C (B ormenbHBIX
nyukrax Gosee 2 ‘C), Bo BTopoii mosiosune 1990-x rr.
TEMIBl ITOTEIJIeHUS KJIuMaTa CHUBHUINCH, B
2001-2005 rr. TemmepaTypa Bo3ayXa IIOBLICHJIACH B
OTJeJBHBIX TYHKTAX Ha €BPOIIEHCKOM CeBepe 1 CeBepe
Bamaguoi Cubupu, Ho He Goaee yem Ha 0,3-0,4 °C.
B cpennem mo Bcemy ceBepy Poccuu moTemnienne K-
Mmara orennbaercd 3a 2001-2005 rr. Kak oueHsb cia-
6oe (oxomo +0,1 °C 3a mars jaer) [26].

IIpu vcce0BaHUY BETMUMH MHOTOJIETHAX U3MeHe-
HUI TeMIIePaTyphl BO3yXa Ha BCEH TEPPUTOPUY YBEJIH-
YeHUe TeMIePaTypPhl BO3AyXa BBIABJIEHO TONBKO B Mae
(puc. 2) u uioHe, UTO TOBOPHUT O IPOJOJIKAIOIIEHC TEH-
JIeHIIMH K TIOTEIJIEHHIO B TEILIOe BPEeM I'ojia 1 OATBep-
JKIaeT paHee BBIABIEHHBIE maMeHeHus B [17-19, 26].
Haubosbiiee yBesIiueHre cpeJHeMeCAUHbIX 3HAUCHUI
3a McceIyeMblil Tepuo  HabJI1aeTcs B BOCTOUHOM a-
cru Ha 0,1 ‘C/rox, Ha samaje co CTOPOHEBI Y PAIbCKUX
rop Ha 0,07 ‘C/rog, 3a nckmouennem M/c Enenxas, Ha
nobepesxbe Kapekoro mops B cpexuem Ha 0,09 °C/rog u
B IIEHTPAJIBHON YaCTHU paiioHa, Tie TeMIepaTypa BO3ay-
xa ysenunuusaerca Ha 0,08 °C/rox. TpeHabl craTucTu-
YeCKH He I0OKa3aHkl B mpuOpeskHoit uactu O6CKOM Iyos!
(m/c HoBwiiz mopt u Heiga).

Pocr Temmepatyphl Bo3myxa MOsKeT ObITh CBSA3AH C
TEIJIOBLIM BO3[eHCTBAEM YpOaHM3MPOBAHHBIX TEPPH-
TOpHUIi, HO UX BJIMAHKE HE CTOJIb 3HAUUTEIBHO B HCCJIe-
nyemoM patione. OTHON M3 IPUYKMH POCTa, BO3MOIKHO,
SIBJISIETCS YBEJNMUYEHNEe IPOLOIKUTENBHOCTH MPIMOI
COJIHEUHOH pamuanuu. ABTopaMu HalifeHa JUHEeHHAS
CBSI3b MEXK]TY CPETHEMECAUHBIMYU 3HAUCHUAMH TIPOIOJI-
JKUTETBHOCTY MTPSAMOH COMHEUHOHN pafualliy U TeMIIe-
paTypsl Bo3ayxa B uioHe B ¢. Tazosckoe (R*=0,69).
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Puc. 2. MHoroneTHvie u3MeHeHys TeMepaTypbl BO3Ayxa B Mae
C JIMHEVIHBIM TPEHAOM Ha MeTeocTaHumax dyamHka (1),
Haabim (2), Tonbka (3) n CapaHnayne (4) 3a nepvos
1980-2014 rr.

Fig. 2. Long-term changes of air temperature in May with the

linear trend at the meteorological stations in Dudinka (1),
Nadym (2) Tolka (3) and Saranpaul (4), 1980-2014

VzmeneHue cpeHETr0Z0BOM TeMIIEPATYPbI IOYBLI B
1961-1995 rr. [13] B 0CHOBHOM COOTBETCTBOBAJIO U3-
MeHEeHWI0 CPeJHEero0BOM TeMIepaTyphl Bosayxa. Ha
BCEHl TEPPUTOPUY KPHOJUTO30HBI OTMEUAJHCH I10JI0-

112

JKUTeJbHBIE TPEHIBI TeMIepaTyphl mouBbl. Hanbob-
IITe JIOKaJbHbIe TPEHAbI IOBLIIIEHUIN TeMIepaTyphbl
mouBsl Ha ruayoumuHe 320 cm 3a mepmox ¢ 1965 mo
2005 r. (mo 0,04-0,06 °C/rog) ormeuaroTca W A
ycyoBuil ceBepa 3amaguon Cubupu [14, 25, 26]. Ox-
HAKO, HECMOTPS HA CUJIbHOE TOTeIlJIeHNe KJIMMAaTa,
KPUOJIUTO30HA COXPAHSET BBHICOKYIO YCTOMUMBOCTD B
OTHOIIEHUY CTA0MIBHOCTH TEPMHUUECKHX II0KA3aTe-
JIef TPYHTOB.

Ilnsg reMmmepaTyphl IOYBOTPYHTOB Ha TJIyOuHE
160 cm B pesyabpTaTe IPOBEIEHHOIO AHAIN3A MO0 M-
TeJIbHbIE TPEH/IbI BBIABJICHBI IPEUMYILECTBEHHO C OK-
TAOPSA 10 AHBAPD B 3aMa{HOM YaCT PalloHa UCCIIe/[0BA-
uus u B Bocrouroii (+0,02 °C/rox), a B JIeTHIE MECAIBI
(Wr0JTh ¥ aBTYCT), 110 JTAHHBIM MeTeocTaHIuu ¢. ToJIbKa,
HalaI0aeTcs  YMeHbIeHWe  TeMIepaTyphl 10
0,06 ‘C/rox. Ha ryGure 320 cM TemMmepaTypa Ha Ipo-
TSIKEHNW BCETO Tofa YBEeJIMUYMBAETCS B CPeJHEM Ha
0,01 °C/rox. IlomyueHHBIE Pe3yJIBLTATHI CBHAETENH-
CTBYIOT 00 YMEHBIIIEHIY BeJIMUNHBI TPEH/A TeMIIepaTy-
DBI TIOUBOTPYHTOB Ha Ti1youHe 320 ¢M, 110 CPAaBHEHUIO €
[14, 26], HO TeHAEHIINA K YBEINUCHHUIO COXPAHACTCA.

[ToBbIITIeHNE TEMIIEPATYPHI BO3AYXA M CBABAHHOE C
HVIM [IOBBIIIIEHE TeMIIEPATY LI ITIOYBOIPYHTOB OKA3bIBAET
BJIMSHVE HA YBEINUEHVE TEMIIEPATYPhI IIOA3EMHBIX BOJ.
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Puc. 3. MHoroneTHee n3meHeHue TemMnepaTypbl BO3Ayxa B Mae
(1) v vioHe (2) v moyBorpyHTOB Ha rybuHe 160 cM B wio-
ne (3) B c. Tonbka, 1980-2014 rr.

Fig. 3. Long-term changes in air temperature in May (1) and in

June (2) and soil temperature at a depth of 160 cm in Ju-
ly (3) in Tolka, 1980-2014

ITo janEBIM MeTeocTaHIINA B ¢. TObKA BHISIBJICHBI
OTpHUIIATENbHBIE TPEH Bl TEMIIEPATYPHI IOUBOTPYHTOB
Ha rayoune 160 cm B miose u aBrycre (puc. 3), Ipu
9TOM JJIS BPEMEHHBIX PSNOB TeMIepaTyphl BO3AyXa
9TOH JKe METeOCTAHIINY CTATUCTUUECKHU TOCTOBEPHBII
TPEeH] BLIABJIEH B Mae W HaOJIOJAeTcsa TeHASHIUA K
VBEJIMYEHNI0 B WIOHE, CJIEJ0BATENHHO, TEMIIEPATypa
mouBbI Ha TayOmHe 160 cM JoJiKHA YBEIMYMBATHCS
WJIM O0CTABATHCSA HEM3MEHHOH (COTJIACHO TPETheMY 3a-
KoHy Dyphe ro[0BbIe MAKCUMYMBI I MUHUMYMbI T€M-
TepaTyphsl 3amasgblBalOT HA KaMKIbIH MeTp IIyOUHBI
Ha 20-30 cyToK). Bo3MO:KHON IPUYMHON BBIABJIEH-
HOTO (haKTa MOKeT OBITh KaK KJIMMAaTOJOTHYecKas
HEOJHOPOAHOCTh, TAK M HapylleHWe 3akoHa Dypne
13-3a MHQUIBTPAIIMY TAJIBIX BOJ B IIEPEXOJHBIE CE30-
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"I rofia. CoruacHo [16] Ha 6oabineit vacTu Cubupu ¢
1966 r. 3amac BoJBI B CHETe PACTeT WU He U3MEHAeT-
¢, B TO BPeMs KaK IIPOJOJIKUATEIBHOCTD [IEPHOA CO
CHETOM Ha 3eMJie COKpATHJIach B OCHOBHOM H3-3a 60-
Jiee PaHHET0 CHerOTasTHUS.

NCTOUHVKOB TIOJMOKUTENBHOTO TPEHA XOAA TeM-
TIepaTyp MOYBOTPYHTOB B MCCJIEAYEMOM paiiOHe MOTJIO
OBITH HECKOJIbKO. C OfHOI CTOPOHBI, KAK YIKe YIOMIE-
HAJIOCh, 9TO PeaJbHbIe U3MEHEHUA KINMAaTa; ¢ IPYroi
CTOPOHBI, CYIIIECTBYIOT MHOT'OJIETHIE U3MEHEHUA Jed-
TeJbHOI MOBEPXHOCTH IIOYBLI B MECTE YCTAHOBJIEHUS
TEepMOMETPOB, He 3aMeUaeMble HabmogaTeseM. 3UMON
9TO pa3Iuume B 3aJeTaHNM CHETa U3-3a N3MEeHeHN 3a-
IUIIEHHOCTH MEeCTa, CBA3AHHOTO C ITOCTETEeHHOH 3a-
CTPOMKON OKPY:KAIOIIell TePPUTOPUY UK BHIPYOKOI
Jeca. JIeToM B 3aBUCHMOCTH OT QHTPOIIOTEHHOT'O M3Me-
HEHUA JIeATeIbHON TOBEPXHOCTH OYBHI, KOTOPAd He-
MIOCPEJICTBEHHO TIOJIYUAeT ¥ OTAaeT TeILIo, HOCTeIeH-
HOI CMEHBI PACTUTEIBHOCTY 1 YILIOTHEHUS TOUBEI Me-
HAIOTCA W YCJIOBUS HATPeBAHUSA IIOYBOTPYHTOB, MO-
Da3HOMY M3MEHSAETCA TeMIIePaTyPHbIH PeKUM B Pas-
HBIX CPeJax M3-3a Pa3jnuusd B TEIJIOMPOBOJHOCTH U
TEMJIOEMKOCTH TAaJIOTO0 W Mep3Jjioro rpyHToB [8]. Us-
BECTHO, YTO OTKJIMK MHOTOJIETHE! Mep3JIOThl Ha M3Me-
HeHUe KJIUMaTa CYIIeCTBEHHO 3aBUCHUT OT MCXOIHOTO
repmuyeckoro cocrosguusa MMII u mecTHOTO pagHO00-
pasusa gaaAmadroB [8], pasauund TPEHOB TEMIEpa-
Typbl Bo3ayxa 1 MMII 00ycioBIeHb! 3aTpaTaMu Termia
Ha orrauBanue MMII. StoT GakTop 0COOEHHO CHIBHO
IIPOABJIAETCSA B BEICOKOTEMIIEPATYPHBIX (C TEMIIEpaTy-
poii, 6;1uskoit k 0 °C) MMII B 0CTPOBHOI KPUOIATO30-
He. ABTopamu [36] ycTaHOBIEHO, UTO aKe TPY 3HAYM-
TeJbHOM TOTEMJIEHUW TeIJOBOe COCTOAHWE IPHUIIO-
BEPXHOCTHBIX CJIOEB BEUHON MEP3JIOTHI JEMOHCTPUPY-
€T YCTOMUMBOCTb; HO aHTPOIIOTEHHOE BO3JEHUCTBUE HA
TIOYBEHHBIH TIOKPOB, TAKOE KAK BHIPYOKA JIECOB, Pas-
DYIIEHNE eCTeCTBEHHOTO IOYBEHHOI'O IIOKPOBA U IO-
CJIEJICTBUSA TI0KAPOB MPUBOAAT K 3HAUUTEIHHOMY IIO-
BBITIIEHWIO TEMIIEPATYPhI TOYBOIPYHTOB U TJTyOUHEI Ce-
30HHOT'O OTTAMBAHUI, 4 TAaK/Ke aKTUBU3AIINY HeOJIaro-
TIPUATHBIX KPUOTEHHBIX MPOIeccoB. [Ipu moTenienun
IPUBEMHOTO CJIOS aTMOC(HEPHI TPOMCXOUT HOCTEIIEH-
HOe OTTauBaHUe IIOPOJ; CBEPXY ¥ YMEHBIIIEHHE IIJIOIIa-
Ieil 0CTPOBOB MEP3JIOThI, Ha UTO PACXOAYETCS 3HAUM-
TeJbHASd YacTh MOCTYHAIOIINEH TemJ0BON SHEepPruu.
Mep3aibIii TPYHT IIPOBOJUT TEILTO JIYUIle, UeM TaJIbIi,
TI03TOMY Jla:Ke TIPH PaBHOM TPOJOKUTETHHOCTH XO-
JIOMHOTO U TEIJIOTO MEPHOJIOB TEILIONIOTEPH 3UMOi 0Y-
IyT OOJbIIle, UeM IIOCTYILIeHME Teria JetoM [8].

XapakTep TPEHJOB MHOTOJETHETO H3MEHEHUS
TEMIIEPATYPhI IOUBOTPYHTOB B pafioHAX MHOTOJIETHEH
MEep3JOThl OIPEeAeNATCS HE TOJBKO M3MEHEeHUSIMHU
TeMIIePATYPhI BO3AYXAa, HO ¥ BO MHOTOM OTIPEIeISeTcs
n3MeHeHNeM XapaKTepPUCTUE CHEeKHOTO TIOKPOBa, MO-
CKOJIBKY OH ABJIAETCSA XOPOUIUM TEILIOU30IATOPOM.

PesyabraTel, mpuBoguMble B paborax [23-25],
CBUJETEIBCTBYIOT O TOM, YTO MHOTOJIETHHE H3MeEHe-
HUA CPeJHET0f0BOY TeMIIepaTypsl rpyHToB B Cubupn
OIIpeeNIII0OTCS B 0OJIBINEH Mepe N3MeHeHUSIMHU BhICO-
THI CHEXKHOTO TOKPOBa (10 50 %), ueM u3MeHeHUAMU

remmeparypsl Boayxa (0-5 %). [IpocTpaHCTBEHHBIN
aHAJIU3 KOPPENAIuN MeXIy 3UMHeH TeMIepaTypoin
TIOYBOTPYHTOB HA TVIYOMHAX U BBICOTOM CHEKHOTO II0-
KpoBa B (peBpajie IOKasak, uTo Ha rayounax 80 m
160 cm mpeobiagaoT 3HAYNMBIE OJIOKUTEIHHEIE KO-
s dumuentel Koppeaanuu k=0,4-0,6 Ha orpomMHOI
repputopun Poccum ot Ilpemypasbs 10 BOCTOUHBIX
I'PaHUI KOHTUHEHTA. VICKII0UeHIe COCTABIAIOT Paiio-
Hbl CeBepo-CubMPCKO HUBMEHHOCTH € KOPpPeJIAnueit
oKoJ10 HyJs Ha rryouHax 80 u 160 cm [23].
VYcranosieno [8], utro 8 Cubupu MHOTOJIETHYE U3-
MeHEeHUs CPeAHero0BON TeMIepaTyphl I'DYHTOB Ha
rrybune 320 ¢cM B 0OJIBINEH CTETIEHW OMPEeAI0TC
M3MEHEHUSME BBICOTHI CHEJKHOTO TIOKPOBA, UTO HPH-
BOJUT K JOMOJHUTENILHOMY MOBBIIIEHUIO CPETHET0/0-
BOH TeMIIepaTyphl IMOYBOTPYHTOB M YCKOPEHHOMY ee
POCTY 110 CPABHEHUIO C TPEHAAMH [OTEeIJIeHII HUMKHeH
aTMocdepsl. ITO 00CTOATEILCTBO IIPHOOpPeTaeT 0coboe
3HAUEHWE B 30HE MHOTOJNETHEN MepP3JOThI, TaK Kak
YCUIUBAET ONHY U3 COCTABIIIOINAX €€ BOSMOKHOM [ie-
rpajanuu. BiusgHue BBICOTHI CHEKHOTO MOKPOBA HA
TEMIIEPATYPY IOYBOTPYHTOB IIPOCJEIKUBAETCA IIOUTH
Ha BCeHl TeppPUTOPUE MHOTOJETHell MepaaoTsl. Ham-
OoJbIIe COBPEMEHHBIE TePMUUECKHe M3MEHEHUS B
BEPXHUX FOPU3OHTAX KPUOJIUTOZ0HBI IIPOUCXOMAT IIPU
OIHOBPEMEHHOM TIOBBINIIEHIY TeMIIEPATYPhI BO3AYXA 1
BBICOTBI CHEXKHOTO TOKPOBA. EC/Iy TeHIeHITUY N3MeHe-
HUS TEMIIEPATyPHI BO3AYXA U TOMIIUHBI CHETa He OHO-
HAIPaBJEHBI, TEPMUUECKOE COCTOSHNUE MHOTOJIETHEN
Mep3JI0TH MEHAETCA He CTOJb CUIIBHO WJIH JKe BOoOIIe
ocraercsa HeusMeHHBIM [8]. B pesysbraTe mccmenosa-
HUI yCTaHOBJIEHO, UTO YBEJIMUEeHIe TeMIepaTy Pl 0U-
BOTPYHTOB MOKeT HAOMI0IAaThCA TMPU OTCYTCTBUU TIO-
JIO;KUTENBHBIX TPEHIOB CPEHETO0BOY TEMIIEPATYPEI
BO3IyXa W BBICOTHI CHEXKHOrO TMOKpoBa. Ha pme. 4
IIpe/ICTaBJIEeHBl MHOTOJIETHIIE U3MEHEHUA JAHHBIX Xa-
paKTepucTHK Ha MereocTaHIuu c. Typyxauck. Bos-
MOKHON TPUYUHON MOMKET CIY:KHTh QHTPOIOTEHHOe
BOBJIeiicTBYE Ha TePMUUECKUI PEKIM TOUBOTPYHTOB.
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Puc. 4. MHoronetHme M3MeHeHUs CPeAHerofoBou Temnepaty-
pbi Bo3ayxa (1), Temneparypbl MOYBOrPYHTOB Ha r1you-
He 320 cm (2) v BbICOTbI CHEXHOO Mokposa (3), M/c,

TypyxaHck, 19802014 rr.

Fig. 4. Long-term changes in air temperature (1) and soil at a
depth of 320 cm (2) and depth of snow cover (3), Tu-

rukhansk, 19802014
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ITo pesynpraTam mcciief0BaHUI aBTOPOB YCTAHO-
BJIEHO, UTO N3MEHEHUS CYyMMBbI aTMOC()EPHBIX 0CAJKOB
U CHEe;KHOTO ITOKPOBA MMEIOT 30HAJbHBIN XapaKTep.

VBesuueHye BeTMUMH BHICOTHI CHEXKHOT'O TIOKPOBA
HabJI0aeTcs ¢ AHBAPS 110 anpesb Ha 8,6 cm/10 meT B
IIpefiesiax IPaHuUI] aATIAHTHIECKOM obracTu cy0apKTH-
YEeCKOTo 1M0sca; YMEeHbIIeHe — B TIpeJieiax aTJaHTH-
YeCKOH 00/1aCTH apKTHUYECKOTO MOsca ¥ KOHTHHEH-
TaJbHOU 3amaiHO-CUONPCKO ceBepHOi 00/1aCcTU yMe-
perHoro nosca Ha 0,3 ¢cm/10 met u 0,6 cm/10 met co-
OTBETCTBEHHO. B 3amagHoil yacTy TEPPUTOPUU U3Me-
HEeHUY He BBIABJIEHO.

B xome mccienoBaHusS MHOTOJETHUX M3MEHEHWI
CYMMBI aTMOC(EDPHBIX OCAJKOB IO [TaHHBIM Me-
reocrannuit Mappecana u c¢. Toabka M3MeHEHUI
VPOBHS CPeIHUX 3HAUCHUH PANA He BhIABIEHO. B seT-
HUe MecCsAIbl TPeH] CTATUCTUYEeCKY He TOKas3aH. B ok-
Ts6pe 1 HOsAOPe HAbII0aeTCs yBeIUUeHIe MECTUHBIX
CYMM OCaJKOB Ha 3amajie B HIKHEM TE€UEHWN DPEeK’
O6m ma 7 MM/TOJ, a HA TEPPUTOPUK 0ACCEHHOB PEK
Hagpim, IIyp u Tas yBenuueHne B CpeIHEM COCTABJIA-
eT 6 MM/ToJ B MapTe, IIPX 9TOM II0 Mepe IPOBIKe-
HHUS Ha ceBep, K mobepe:xnpio Kapckoro Mmops, mpoxuc-
XOJUT YMEHbIIIEHNe MECIUHBIX CYMM 0CAJKOB B ampe-
ae (4 mm/ron) u B HOsIOpe (3 MM /Tox). B nexalpe Ha-
0J1f01aeTCs YMEHbIIeHIe MeCIYHBIX CYMM 0CaJKOB Ha
6,6 MM/Ton 110 JaHHBIM MeTeocTaHIuH ¢. TypyxaHCK
u c. Hoseriz Ilopr.

Cormacto [37] BHyTpUroz0oBoe mepepacipeeaenne
aTMOC(ePHOTO YBJIAKHEHUA, a UMEHHO POCT KOJIHYe-
CTBa aTMOC(ePHBIX 0CATKOB B JIETHE-0CEHHUH IIepUOJ,
MOJKeT BBI3BATh HEKOTOPOE YBeIWUeHIe YPOBHEH mo/I-
3eMHBIX Boj. ClieJloBaTeIbHO, BBISBIEHHOE aBTOPAMHU
BHYTPUTO0BOE TepepacmpesiesieHne aTMoChepHOTo
VBIAKHEHUS B HCCIEIYeMOM pPaiioHe MOKET IIOBIUATE
Ha N3MeHeHIe YPOBHel M0I3eMHBIX BOJI.

OTmeuaeMoe B IIOCJIeHUE TECATUIETUA MOTEIIe-
HUe KJIuMarTa BiIuseT Ha APKTUUYECKUN PETHOH U MO-
JKeT 0Kas3aTh CYIeCTBEHHOe BIUAHUE Ha JecTa0u/Iu-
3aIMI0 ¥ IETPAJAIII0 BEUHOH MEP3IOTHI, B TOM UKCJIE
u Ha AprTrueckom menbge [38, 39], uro mpuBegeT K
HempeacKasyeMbIM mociencTsuaM. C mpyroi cropo-
HBI, B OJIMKAMIINe TeCATUIETHS, COTJIACHO CIIeHAPUIO
nsmernenua kjaumara [40], He TOJBKO COXpAHUTCA
IpoJoJIKAoIasgcd yare 15 et cradunnsaius TeMie-
paTyphl, HO ¥ BO3MOKHO HEKOTOpPOE MOXOJOJAHME.
Cienyer mOZ4epPKHYTH, UYTO BOIPOC KJIMMATOJIOTHYE-
CKOIf HEOIHOPOJHOCTY MHOTOJIETHUX PSAJO0B XapaKTe-
PUCTHK METEOPOJIOTMUECKUX BeJUYUH Tpedyer
CEepPhEe3HOTO yUeTa MPM MCCJIEeOBAHUAX IJdA 000CHO-
BAHHOT'0 IIPOTHO3a U3MEHEHWH KJIMMAaTa.

BobiBoppb!

Ha reppuropuu muPOKOro pacupoCTPaHEHUS
MHOTO0JIETHEMEP3JIbIX IIOPOJ ¢ MOMEHTa OCBOEHUS Ce-
BePHBIX PalloHOB IPOBOJMIUCH UCCIIETOBAHUA OTKIN-
ka MMII Ha nu3MeHeHUA KJIMMATa ¢ IIOMOIIBI0 Te0Tep-
MUYECKUX M3MEHEHWH W FeOKPUOJOTHUECKUX KCCIIe-
JOBAHWI, CTATHCTUYECKOTO aHAIN3a XapaKTePUCTUK
METeOPOJIOTUYECKIX BEJIMYUH U P. BRIBOEI B y0.11-
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KaluaxX PasHbIX aBTOPOB IO BOPOCY HATPABJIEHUH 1

BeJINUNHBI N3MEeHeHWH XapaKTepUCTUK METeOPOIOT -

YeCKUX BEJIMYUH HE BCET/A COTJIACYIOTCSA MEMKIY CO-

00I1 B OCHOBHOM 13-3a MCIOJIb30BAHUS OTPAHNUEHHO-

T0 YMcJa TOUeK HabIIoJeHul, KOPOTKUX PSANOB WIIH,

BO3MOKHO, MCIIOJIb30BAHUA JAHHBIX METEOCTAHITHUI,

MMEIONTNX KJINMATOJIOTMYEeCKYI0 HeOJHOPOIHOCTS.

B pesyibraTe CcTATHCTMUECKOTO aHAJIM3a MHOTO-
JIETHUX U3MEHEHU:

*  YCTAHOBJEHO YBEeJMUEHUE MPOLOJIKUTEIbHOCTH
mpamo#t cosnneunoin paguanuu (ot 0,15 mo
1,5 4/ros) TpeuMYyIeCTBEHHO B XOJOJHOE BPEMS
rofia Ha BCell TePPUTOPUM ¥ YMEHbIIIEHUE B aBTy-
cTe 1 Hos0pe B BOCTOUHOM YacTu 00J1aCTH UCCIIE0-
Bauus (0,5-1 u/rox);

*+  YCTaHOBJIEHO MPOJOJIKAIOIeeCs YBeInIeHne TeM-
mepaTypel BO3AyXa B Mae M WIOHe B CPeJHEM Ha
0,08 °C/ron mpeMMyINECTBEHHO HA BCEX TOUKAX
HCCIeIOBaHNS, KpoMe IpubpeskHoi uacTu O0CKOiM
I'yOBI (M3MEHEHUH He BHISBJIEHO);

+ o0HApy:KeHBl pasHOHANpABJIEHHbIE TEHIEHIINU
TeMIIepPaTypPhl MOYBOTPYHTOB: Ha riyouue 160 cm
MPEeUMYIIeCTBEHHO ¢ OKTAOPS II0 SHBAph B 3amaj-
HOY ¥ B BOCTOUHOH YacCTH paiioHA MCCIeIOBAHUA
HaOMI0aeTCsAd yBeJAUUeHHe, a B JIETHHE MeCSI[bl
(M0b W aBryCT), [0 MAHHBIM METEOCTAHIIMW
c. Tonpka, HaOMIOZAETCA YMEHbIIEHHWE TeMIepa-
typsl 1o 0,06 ‘C/ron. Ha riy6uue 320 cm Teme-
parypa yBeanuusaercd B cpegrem Ha 0,01 °C/rog,.
PsAmpl faHHBIX 10 TeMIIEPAType IOUBOIPYHTOB MO-
I'YT UMETh KJINMATOJOIMYECKYI0 HEOJHOPOHOCTb,
BBI3BAHHYIO HAPYIIIEHHEM OJHOPOJHOCTH YCIOBHI
HaOJTIOfeHNH B pe3yJIbTaTe AHTPOIOTEHHOHN ed-
TeJLHOCTH, & BBIABUTH IIPOMBOIIEAININE M3MEHe-
HUsA IeATeJIbHOI MOBePXHOCTH BOJU3Y METEOCTaH-
Ui 3a UCCIeIyeMbI EPUO] aBTOpaMU He IIpej-
CTaBJISAETCS BO3SMOIKHBIM;

*  BBISABJIEH 30HAJBHBIM XapaKTep M3MEHEHUS CyM-
MBI aTMOC(EPHBIX 0CATKOB U CHEKHOTO ITOKPOBA.
B oxTs6pe u HOgOpe HAOIIOTAETCA YBEIMUCHUE Me-
CAYHON CYMMBI aTMOC(EPHBIX 0CAJKOB Ha 3amaje
B HIKHeM Teuenuu p. O0u (7 MM/rof), a B paiio-
Hax OacceitnoB pexk Haxbim, ITyp u Tas yBenuue-
Hue mpoucxoxuT B Mapre (6 mm/rox). Ilo mepe
IPOABMIKEHUS Ha CeBep, K mobepexbio Kapckoro
MOPs, TIPOUCXOAUT YMEHBIIEHNE BeJIUUNH CYMMBI
aTrMoc()epHBIX 0CaKOB B ampese (4 MM/Tox) u B
HosAOpe (3 Mm/rox). VisaMeHeHUS BHICOTHI CHESKHO-
0 TIOKPOBA IIPOUCXOAUT 30HAIBHO, POCT 3HAUCHUI
nocruraer 8,6 cm/10 jmer, a yMeHbIIEHUS -—
0,6 cm/10 ner. IIpu sToM B 3amafHOMN YacTH paiio-
Ha N3MEHEeHUH He BBIABJIEHO.

[ToBrITIeHMEe TEMIIEPAaTypPHl BO3AyXa, KOTOPOE Ha-
0JfojaeTcsa B PAsAMUHBIE CE30HBI Tofla HA MCCIELye-
MOH T€PPUTOPHUH, N3MEHEHNe XapaKTePUCTUK CHEX-
HOTO ¥ PACTUTEIHHOTO IIOKPOBA, YBEIUUEHNE JKCTPe-
MaJIbHOCTH KJUMaTa, HECOMHEHHO, OKA3bIBAET BJIUSA-
HIUe Ha COCTOSHNE TOYBOIPYHTOB B 30HE MHOTOJIETHEH
Mep3aoTel CeBepa 3amaguoit Cubupu. YCTaHOBJIEH-
HbIe aBTOPAMHU Das3HOHATIPABJICHHbIE TEHICHIIUU W3-
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The relevance of the research is related to the necessity to assess climate changes affecting the permafrost due to the possible growth
of greenhouse gas emissions and increase of accident rate in industrial, oil and gas infrastructure at permafrost thawing.

The aim of the research is to estimate the current changes in climate characteristics, which affect directly the thermal state of soils in
permafrost areas in the north of Western Siberia.

Methods. Analysis of long-term changes of meteorological data consisted of tests of null hypothesis of randomness and homogeneity
of observation series and trend presence. The homogeneity test was carried out using the Abbe test, the test of randomness was carried
out by Pitman criterion, the trend presence was checked using the criterion of inversions. The conclusion on nonrandom change or vio-
lation of the homogeneity of rows corresponded to the condition, when the modulus of the estimated statistics exceeded the correspon-
ding critical value at significance level of 0,05.

Results. The paper considers the climatic features in the north of Western Siberia and its variability in recent years. The analysis of tem-
perature changes of air and soil at depths of 160 and 320 cm, the amount of precipitation and snow cover based on the instrumental da-
ta for the last 35 years has shown that air temperature continues rising in the warmer months, soil temperature increases throughout the
year. The authors have revealed zonal character of changes in the amount of precipitation and snow cover. Microclimatic changes in cha-
racteristic of meteorological values can distort the real picture of climate change.

Key words:
North of Western Siberia, permafrost, climate change, statistical analysis, soil temperature.
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