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BuyTpuBekoBble u3MeHenusi KiumaTta Bocrounoit Cuoupu

I Cubupcruii nayuno-uccaedosamenvcruii zudpomemeoponozureckuil uncmumym Pocxomezudpomema PD,
2 Hnucmumym svruuciumensotl mamemamuxu u mamenamuueckoil zeogpusuxu CO PAH, 2. Hosocubupck

IMoctymuna B pepakuuio 13.02.2002 r.

lenpio mwacrosero WccJeIOBaHUS SIBJSETCS TMPOJOJIKEHNE aHaJIN3a BHYTPHUBEKOBBIX WM3MEHEHWI KJIUMATa TI0
JIaHHBIM JIJIMHHOPS/IHBIX cTaHIuil. IIpoBeseHo usyueHue U3MEHUMBOCTH IIPU3EMHOII TeMIepaTypbl U 0caJKoB s Boc-
tounoit Cubupu. B crarbe Tak:ke c/ieslaHa MOMBITKA BBIIEJNTD CBS3U TPONIEANINX KJINMATHIECKUX M3MEHEHWH ¢ M3Me-
HEHUSIMI LUPKYJISIIMOHHOIO PEXHMa aTMocgepbl CEeBEPHOrO IOJIyIIapusi U BBIIBUTb 3aKOHOMEPHOCTH, KOTOpble Obl
MOTJIM CTaTh OCHOBOIl OIIEHKM KJIMMAaTU4YeCKUX M3MeHeHui Ha Gimxkaiimme 10—20 ser.

B wnavase 2000 r. 6bLIM PacCMOTPEHBI U TIPUHSITHI
OCHOBHBIE PA3/IEJIbl TPETHETO JOKJIaa MeXXIIpaBuTe bCT-
BEHHOH TPYIIIbI SKCEPTOB 110 u3Menenuto kaumarta (T1O
MI'9UK). OcnoBHasg WX dacTh omy6amkoBana B [1].
B orevectBeHHOI HAy4YHOIl JIMTEpPAType COBPEMEHHbBIE TP/l
CTaBJeHUs O HAOJIIOJAeMbIX M3MEHEHHAX KJINMaTa, KJu-
MaTHYECKUX MOJIEJISIX, POJIM AHTPOIIOTEHHOTO BO3/IEHCT-
BUS Ha KJIMMAT W OKM/IA€MbIX M3MEHEHMSX KJMMaTa Hau-
6oJiee TIOJHO, Ha HAIll B3TJIs/, U3JI0KeHbI B pabote [2].

B teuenne XX B. Ty06asnbHast TeMIepatypa BO3IyXa
y moBepxHocTH 3emun yBemuumiach Ha (0,6 £0,2) °C.
HauGoubiiee morerieHne riao6anabHOI TeMIepaTypbl BO3-
nyxa ormevasnoch ¢ 1910 mo 1945 r. u ¢ 1976 no 2000 r.,
a B 1946—1975 rr. HabM0a70Ch HEKOTOPOE TTOXO0JI0/1a-
HUe. YBeJudyeHue TeMIepaTypbl BO3/lyXa y MOBEPXHOCTU
3eMJIM TIPOUCXOJMIO B OCHOBHOM 34 CUET YBEJUYEHUS
HOYHBIX MHHUMAJBHBIX TeMIepaTyp. ITO IPHUBEJIO K
yBeJIMYEeHUI0 Ge3MOPO3HOTO Mepro/la BO MHOTUX paiioHax
CpeHUX M BBICOKHUX IIUPOT.

Yposenb MupoBOro okeana 3a IpOIIEAININN BEK T10-
Boicusicst Ha 0,1—0,2 M; HaGmO/eHUs 3a TEMIIEpPaTypoil
HIDKHUX CJIOEB OKeaHa YKa3bIBAIOT HA POCT TEILIOCOJEP-
’)kaHust okeana ¢ koHma 1950-x rr. KosamuecrBo armo-
cepubix ocaskoB B XX B. yBequmuusasoch Ha 0,5—1,0%
3a JecsaTuierne B OOJIBIIUHCTBE PAHOHOB BBICOKUX U
CpeHUX HINPOT CEBEPHOTO IOJIyIIapus.

HecMmoTpst Ha [MOCTUTHYTBIE ycrieXu B O0JACTH H3Y-
YeHUsT M3MEHEHUI KJMMara, Psi/i BOIMPOCOB, CBSI3aHHBIX
¢ UHTepIlpeTalyieil COBpeMEHHbIX M3MEeHEeHUN KJauMara, ¢
PErHOHAIBHBIMU OTKJIMKAMHU HA W3MeHeHUs KjauMaTa 6o-
Jiee KPYIMHOTO MaciiTaba, ¢ oleHKaMu OyaylnX h3MeHe-
HUHl KJIMMATUYECKNX IIapaMeTpOB, OCTAIOTCS HEJ0CTaTOY-
HO M3Y4YEHHBIMHU. AHAJN3 U3MEHEHUil KJjuMara B 3amaj-
Hoii Cubupu, npoBeJieHHbIiT Ha ocHOBe 100-seTHUX [1aH-
HBIX II0 CPEJHEMECSYHOI TNPU3EMHOI TeMIeparype BO3/[Ly-
Xa, MECSTYHBIM CyMMaM OCa/IKOB M MHJIEKcaM aTtMocepHoii
nupkyasimun W, E, C Banrenreiima—I'upca, npexacras-
Jer B paborax [3, 4]. st mosydenus: 6osiee 1€TOCTHON
KapTUHBI KJIUMATHYECKUX U3MEHEHUI W UX CBSI3U C aTMO-
cepHOil  TMPKYJISINEHl CEBEPHOTO TMOJYIIAPUS AHATHU3
BHYTPUBEKOBBIX M3MEHEHMI KjuMata ObLI MPOJOJIKEH 0
Boctounoit Cubupu.

1. Ucxoaubie gaHHbBIE

[lng aHanM3a TPHUBJIEKAIUCH JAHHBIE 32 IEPUOJL
1901-2000 rr. mo cpejHEMecSYHON TPU3EMHOI TeMIepa-
Type BO3[yXa, MeCSYHbIM CyMMaM OCA/JIKOB, MECSYHDLIM
uHJeKcaM artMocdepHOll THpKyIAIMu  BanrenreiiMa—
l'upca B mepBOM M BTOPOM <«ECTECTBEHHOM CHHOIITHYE-
ckoM paiionax» (ganee — ECP). Ilepsbiii ECP — teppu-
Topus ceBepHOTO Toiymapus ceBepHee 30° c.mr. ot
I'penmangun no TaiiMbipa — XapakTepuayeTcsl MHAEKCAMU
W (samagmas ¢popma mmpkyasumu), E (Boctounas), C
(mepuuonanbuas). Bropoit ECP — teppurtopus cesep-
Horo moJymapust ceBepHee 30° c.ur. ot Taitmbipa g0 Be-
PHMHTOBa TIPOJMBA — XapakTepusyercs uuaekcamu 3 (3a-
nagnas), M1 (mMepuguonanbuas), M2 (Bocrounas ¢bop-
Ma TUpPKyJaAruu). JlaHHbIE 110 YKa3aHHBIM WHJEKCAM
nupkyJsiun  atMocdepbl 6panich u3 Karanora makpo-
CHHOIITUYECKUX ITPOIECCOB, KOTOPBIH CO3/1aH U TIO//Iep-
SKMBAETCS  OT/IEJIOM  JIOJITOCPOYHBIX METEOPOJIOIHYeCKUX
nporuo3oB HayuHo-uccienoBaTeibCKoro HHCTUTYTa ApK-
tikn 1 Antapktuku (Cankr-Ilerep6ypr).

Teppuropust Bocrounoit Cubupu pasieneHa Ha ce-
BEPHYIO U IOXKHYIO 4acT! ¢ rpaHulei paszena rno 60° c.i.
Ha OCHOBE aHAJM3a €CTECTBEHHBIX OPTOTOHAJILHBIX (PYHK-
it (EO®D), o ueM GoJiee moapoGHO Gy/IET CKA3aHO HIKE.
ITo Temmeparype Bo3zgyxa 12 THAPOMETEOCTaHIUI pas/eJie-
Hbl Ha 7 <«ceepHbix» ([lukcon, Yemockud, TypyxaHCk,
Typa, Ilonkamernnas Tynrycka, EpGoragsen, Bumoiick) n 5
«oxubix» (Kpacnospek, Kupenck, Huskueyquuck, Yura,
Upkytck). Ilo ocagkam 10 ruapoMeTeocTaHIMi pas/eeHbl
Ha 4 «cesepubix» (Typa, Typyxanck, [Moaxamennas TyH-
rycka, Bumoiick) u 6 «ioxubix» (Kpacuospcek, KupeHck,
Bparck, Upkyrck, Huwxneyaunck, ¥Ynan-Yu).

2. Mertoauka

CorytacHo perreEnio BeeMupHO# MeTeopOIOTHIecKoit
OpraHU3alUN /1 aHAIM3a KJIUMaTa PEKOMEHJOBAHO WC-
1mosb30BaTh  30-7€THUE TIEPUO/ABI  OCPEJHEHMS JIAHHBIX.
OOUIENPUHATBIMUA ~ SIBJISIOTCS  TPU  TIEPHOJIA  OCPE/IHEHVS:
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1901-1930, 1931-1960 u 1961-1990 rr. [lna aHaym3a
M3MEHEHWl KJMMaTa Ha TIEPBOM 9Talle HCHOJIb30BAJINCH
€CTeCTBEHHbIE OPTOTOHAJIbHBIE (DYHKIMH JIJIS1 BbIJCJIEHUS
IIPOCTPAHCTBEHHO OJHOPOJHBIX YacTell pPernoHa, a 3areM
IIPUMEHSINCh CKOMb3stue 30-JeTHHe cpefHue 3HAYEHHUS,
IIPUYEM TIepBasi OCPEJHEHHas TOYKa OTHocuiach K 1915 r.,
a nocaenusis — K 1985 r. AHaM3 TIPOBOMIICS. B TOIOBOM,
CE30HHOM ¥ MECSTYHOM PAa3pelleHyHd, IIPUYeM Ce30HbI Olpe-
JIeJISITNCh  CIeAYIONMM 06pa3oM: BeCHa — MapT — Maif,
JIETO — HWIOHb — aBrYCT, OCEHb — CEHTAOPb — HOSODD,
3uMa — [JeKkabpb, SHBapb, ¢GeBpanb. MeTeosTeMeHThI
aHAJTM3UPYIOTCS B (pOpMe BEKOBBIX AHOMAJWN, T.e. W3
CE30HHDBIX 3HAYeHUIl BbIUMTAIOTCS UX cpeaHue 3a 1901-—
2000 rr., KOTOpbIE TIPE/ICTABJIECHDI B TabJIHIIE.

cocpeporounth Ha EOD-1, EOM-2 uiu sKBUBAJEHT-
HOIl WM TIape XapaKTepHUCTUK: CpeJHNe 3HAYeHUS IO
ceBepy U TI0 10Ty PEruoHa.

Craaxennas no 30 rogaM cpeHECE30HHASI TeMIle-
partypa BO3JyXa B OT/EJbHOCTH /ISl ceBepa u fora Boc-
tTounoit Cubupu npesncrasiaena ua puc. 1. 3a mporreniiee
CTOJIETHE CPEJHET0/[0BasI TeEMIIEpaTypa BO3/yXa YBeJH-
yniach Ha 0,9° mo fory m Ha 0,4° Mo ceBepy Bocrounoii
CuGupu. IloTensenne TPOM3OIUIIO B OCHOBHOM IO IOTY
pernoHa 3a CYeT 3MMHET0, BECEHHErO M OCEHHETO Ce30-
HOB, rje oHo cocraBuo 2; 0,9; 0,9° coorBeTcTBEHHO.
CuieyeT Takke OTMETHTDb, YTO HAUOOJIbIlee TOTEIIEHe
MPOM301ILIO B mocsaeaune 20—25 yeT.

Cpe/nne 3HaYEHUSI CE30HHBIX MeTe0daeMenToB 10 Bocrounoit Cubupu (3a mepuox 1901—2000 rr.)

M Ceson -
ereodIemenT 3uma BecHa | Jlero I Ocenb on
Temnepatypa mpuseMHOro Bosayxa, °C:
Cesep —28,2 -9,8 10,8 -7,9 —-8,67
IOr —20,6 -0,4 16,1 -1,4 —1,44
CyMMa atMoc(hEpPHBIX OCAJIKOB, MM:
Cesep 63 71 169 122 425
IOr 37 52 208 82 380
Mupexcest arMocepHOil IIUPKYJISINN:
3 28,8 36,0 34,0 42,9 141,6
M1 13,6 21,4 38,8 17,1 91,0
M2 47,8 34,6 19,2 31,0 132,7
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Puc. 1. AHoMammm cpeaHece30HHBIX TeMIIepaTtyp Bo3fyxXa mo pernoHaMm Bocrounoit Cubnpm, craaxennbie 30-71eTHedl cKob3smieit
cpejiHeii: @ — cesep; 6 — for

3. AHaM3 NpuU3eMHOIl TeMIepaTypbl
BO3/yXa

[lepexo/ OT NCXOAHDBIX PSAJIOB CPEHEMECIUYHDIX TEM-
meparyp Bo3ayxa K ux EO® moxkasbiBaer, uro 3/4
M3MEHYMBOCTH TEMIIEPAaTypPbl PErvMOHA COCPEJOTOYEHO B
nByx 1epBpix EO®. Ilpu stom EOD-1 mMoxkHO ¢ XOpoO-
KM NpUGIKeHneM MHTePIIPEeTHPOBATh KaK CpejiHee Mo
BceMy pernony, a EO®M-2 kak pasuuiny cpeannx (KOH-
TPaCcT) MeXKJy CEBEPHOU M 10KHOW wacTamu BocrouHoii

Cubupu. TIpanuwma pasgena TPOXOIUT B paiioHe
60° c.m. Ilo aToOif mMpUuYMHEe OCHOBHOE BHUMAHUE IIpH
aHaM3e M3MEHYMBOCTU TEMIEPaTypbl HEOOXOIMMO

BuyTtpuBekoBble u3aMeHenus: KauMata Bocrounoit Cubupu

4. AHann3 U3MEHYHBOCTH aTMOC(hEPHBIX
0Ca/JIKOB

Paccmorpenne EO® 1okasbiBaeT, 4TO, Kak M B
cIydae aHa/IN3a IIPU3eMHOH TeMIlepaTypbl, lLiesecoobpas-
HO IlepefiTu K pas/ie/IbHOMY aHalu3y ceBepa U lora Boc-
touHoii Cubupu, Tak kKak EOD-1 u EOD-2 umeror aHa-
JIOTUYHYIO TeMIlepaType UHTepIIpeTallio U IIPe/ICTaB/IsAI0T
TI0JIOBUHY OO0TIelf H3MEHUYMBOCTH OCA/IKOB.

Craaxxennble 1mo 30 rofgaM aHoMauy CyMMbI CE30H-
HBIX OCAJIKOB IIPe/CTaBJieHbl Ha pHC. 2. 3a Hpolleuuii
BEK TOJI0OBOE KOJMYECTBO OCA/AKOB B Bocrounoit Cubupu
YBEJIIMYHIIOCH, OCOGEHHO 0 ceepy Tepputopun (Ha 80 MM).
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Puc. 2. AHOMaJM¥M CE30HHBIX CYMM OCAaJIKOB IO pernoHam Boc-
touHoit Cubupu, criaaxkennbie 30-71eTHeil CKOMb3SIEN CpeiHeii:
a — cesep; 6 — OT

B 1IeJIOM, U3MEHYMBOCTb CE30HHbIX OCaJKOB IIO CEBeE-
Py 1 0ry permoHa CXo’Ka, HO IIO IOTY OCa/IKOB MEHbUIE U
POCT HUX MEHEE 3HAUUTEJICH, 3a HCKJIIYCHUEM JIETHETO
C€30Ha, B KOTOPOM YyBeJNYEHNE OCaJKOB B HepBOﬁ 110J10-
BUHE B€Ka CMEHUJIOCb NX YMEHbIIEHNUEM BO BTOpOfI I1oJio-
BUHE IIPOILIE/IIETO BEKa.

5. Anamm3 atMocdepHOil THPKYJISAIUH

Vcxonnble [aHHbBIE TPEACTABJSIOT COOON KOJIIMYECT-
BO [IHEil B Mecsle ¢ Kaxa0il u3 ¢GopM IUPKYJISIHUd B
nepsom (W, E, C) u Bo Bropom (3, M1, M2) ECP.
@DopMbl IUPKYJISINAU CBI3aHDbI C ONpPE/EJeHHbIM XapaK-
TepoM IIPeolJIATAI0NINX TPorocdepHbIX HepeHocoB. Tak,
npu sanagnoil gopme umpkyasamun (W, 3) Gapuueckie
00pa30BaHUs CMEIAIOTCSl IPENMYIIECTBEHHO € ATJIAHTH-
KM 110 HAlpPaBJIEHWIO C 3alajla Ha BOCTOK. Temmeparyp-
HBIH T'PaJMEHT MeXK/y TPOIMKAMU U IOJII0CAMU YCHUJIEH, B
ToJite Tpornocdepbl peobajlaeT MHTCHCUBHBIN 3ana/l-
HBIH HepeHoC BO3/AYIIHBIX Macc. Mepu/noHa bHbBII Mac-
CO- U TEII006MeH ocaalIeH.

XapaKTepHO Pa3BUTHE U PACIIPOCTPAHEHME C 3araja
Ha BOCTOK BOJIH MaJIOW aMILTUTY/IbI M CBSI3aHHBIX C HUMU
MOJIBUKHBIX [PU3EMHBIX IUKJIOHOB M AHTHIIMKJIOHOB
atmMocepubix dponToB. llpm MepuamonasbHOil ¢gopme
mupkyasiun (C, M1) MeXIIMPOTHBIA TEeIo- M BO3/Y-
X00OMEH B CeBEpHOM MOJIyUIApUH yCHJIeH. MoIIHble Me-
PUANOHANBHBIE MAaCCOIIEPEHOCHl 3UMOIl COCPEJOTOUEHBI
HaJl OKeaHaMHM, a JIeToM — HaJjl MaTepukamu. Vciaanzackas
Jenpeccus ocjabjeHa. Bosble oyarn XoJofa paciosia-
ratorcs Ha Kananoit u Bocrounoit Cubupnio. B 3anaj-
Hoit Cubupm Tipeo6iajaeT Temjast moroza. IIpormecce
Bocrounoii ¢opmbr (E, M2) cBs3aHbl ¢ NepeMelneHneM

Gapuueckux o06pa30BaHUil, IIPEUMYyIIeCTBEHHO AaHTHIIU-
KJIOHOB, C BOCTOKA B 3amaJHOM HampaBieHuun. Cubup-
CKUIl aHTHLUKJOH XOPOIIO Pa3BUT U CABUHYT OTHOCHU-
TEJbHO CBOETO KJMMATHYECKOTO TIOJIOXKEHUS K 3arajny.
OnHUM W3 OCHOBHBIX BAapHaHTOB YCTaHOBJIEHUS IIPOIIEC-
COB BOCTOYHOH (DOPMBI IMPKYJISIIUU SBJISETCS <HAJBH-
SKeHHe CHOMPCKOTO aHTUITHKJIOHAY .

Crnaxennble 1m0 30 rozaM HHIEKCHl atMocdepHOI
HUPKYIALUK npeacTaBiedsl Ha puc. 3 (nepsbiit ECP) u
Ha puc. 4 (Bropoit ECP). Auamus rpaduKoB MOKa3bIBa-
€T, YTO MH/EKCHI IUPKYIAIy B XX CTOIeTHH Besu ce6st
BecbMa YIOPs0ueHHO, a uMeHHO: B nepoMm ECP mpe-
UMylIeCTBeHHOe pasButue 0 70-X IT. MMesia BOCTOYHAs
(opma 1mmpkyssauun E, a 3areM Hayasaoch yBeJMYEHHE
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Puc. 3. Criaskennbie 1o 30 rogaM MH/EKCbI arMOChEPHOIl IIHPKY-
ssiinn o tiepBomy ECP. Cesonuble 3HaueHus: @ — 3UMa; 0 —
BECHA; 6 — JIeTO; 2 — OCEHb
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2
Puc. 4. Crnaxkennpre mo 30 romaM HWHAEKCHI atMocdepHON 1Hp-
kyJsinu 1o Bropomy ECP. CesoHHble 3HAUeHUS: @ — 3UMa; 6 —
BECHa; ¢ — JIETO; 2 — OCEHb

4pcaa JHel ¢ 3alafHbIM IIePeHOCOM, OCOGEHHO XOpOIIO
BbIpa’keHHOe B 3uMHHI ce3oH. Bo Bropom ECP umncio
JHell ¢ pasJHYHbIMU (POpMaMU LHUPKYJIALUN HAXOAUJIOCH
oK0J10 HOpMBI 10 1960 T., a moTOM Hayamoch Tpeobaia-
HUe 30HAJbHON (DOPMBI IUPKYJISAIMUA, OCOOEHHO YCHIUB-
meecs ¢ cepeuHbl 70-X TT.

Takum o06pasoMm, TOCHeIHSIS 4YeTBepTh XX B., Ha
KOTOPYIO IPUXOJUTCS HanboJiee MHTEHCUBHBIN POCT TEM-
rneparypbl 1 B CEBEPHOM IIOJIyIIApUU B IIEJIOM, M B HUC-
crenyembix pernonax CubupH, xapaxkrepusyercs: mpeobiia-
JJAaHUEeM ¥ YCUJIEHHWeM BO Bcell Touie Tporocdepbl OT
Ipennangun 10 Bepunrosa nposusa (rpernii ECP Mbr
He pPaccMaTpUBaeM) 3alaJ[HOrO IEPeHoca, OCOGEHHO B
3uMHUI ce30H. Ecsm poct TeMmiepaTypbl €ecTb pe3yJsbTar
AQHTPOIIOTEHHOTO BO3/ENCTBUS, TO OJHUM U3 IUPKYJISIH-
OHHBIX MEXAHU3MOB 3TOTO BO3/IEUCTBUSI MOKET OBbITh pe-
reHepanys UMKJIOHOB HaJ| KPYHMHBIMH IPOMBIIIIECHHO-
Pa3BUTBIMU PAlOHAME U 32 CUET 3TOro 0oJiee [ITUTEJbHOe
UX CyIlecTBOBaHWe u 0ojiee MHTEHCHBHOE CMelleHNe B
ray6s EBpasun, Briorsh 10 Bocrounoit Cubupu.

BsiBo b1

1. B XX cronerun na teppuropun Bocrounoit Cu-
O6WpH, Tak ke Kak U B IJIOGAJbHOM Macirtabe, nMeJ Me-
CTO POCT TIPU3EMHOI TeMIlepaTypbl Bo3ayxXa. Beanmumna
pOCTa IO ceBepy pernoHa COM3MEpHMa C POCTOM CpeJHe-
TOZIOBOM TJIOOAIbHOI TeMIepaTypbl U coctasiser 0,4°, a
10 10Ty HECKOJBbKO BBINIE pOCTa cpejHell TIJI0GAJbHOM
temieparypbl un cocrasiser 0,9° 3a croserue. OcHOBHOI
BKJIaJ] B YBeJIWYEHHE CPeJHEro/[0BOH TeMIepaTypbl BO3-
JlyXa BHeC 3UMHHI ce30H: 2° 3a CTOJIeTHe.

2. B reuenne XX B. B Bocrounoit Cubupu mpo-
M30IILI0 3HAYUTEJbHOE yBeJMYeHHe KOJINYecTBa T'OIOBBIX
0Ca/IKOB, 0COGEHHO TO ceBepy permona (Ha 80 Mm).

3. AHamM3 MaKpOIMPKYJISIMOHHBIX XapaKTePUCTUK
atMocdeps! B 1iepBoM 1 BTopoM ECP noxaseiBaer 3Haun-
TeJIbHOE yBeJMUeHNe MH/IEKCOB 30HAJIbHON IMPKYJIIIHH,
0co6eHHO B mocsiefHeil detBepTH XX B., UTO CBUETEJD-
CTByeT 00 YCHJIEHHN IPU3EMHON IMKJIOHHYECKOH [es-
TeJIbHOCTH W TMPOHUKHOBEHHH BO3/YIIHBIX Macc ¢ ATJIaH-
THKHU JaJeKo B TJIyOb KOHTHHeHTa EBpasum, BIJIOTH 110
Bocrounoit Cubupun.
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The main objective of the present study is a continuation of the analysis of intrasecular climatic changes based
on the long-term measurements. The study of the variability of the surface temperature and precipitation for Eastern
Siberia was carried out. Also, the attempts were made to find a connection of the past climatic changes with changes
of the North Hemisphere atmospheric circulation and to separate regularities which may help to estimate the future

climatic changes for 10—20 years.
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