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KBABUIIECTUAECATUJIETHUN TUKJI
MYCCOHHOM OBJACTU MHANNCKOIO OKEAHA

ITo maHHBIM peaHaM3a, CTALMOHAPHBIX U3MEPEHUI B peaenax mociaeqHux 60—100 jieT 1 majseopeKOHCTPYKLIMIA 1c-
CJIEIOBAHO MTPOCTPAHCTBEHHO-BPEMEHHOE pactpenesieHre ~60-1eTHero KojaeGaHust ISk YacTH TUAPOMETEOPOJIOTYE-
CKUX, TUAPODU3NYECKUX U TeoU3NIeCKUX MapaMeTpoB ApaBuiickoro mopst U MHauiickoro okeaHa. Ha 3Toii ocHoBe
pPACcCCMOTPEHBI TOMUHUPYIOIIYE B HACTOSIIIIee BPEeMsT KIIMMAaTHIeCKUe TEHACHIIMY M3MEHIMBOCTH YKa3aHHBIX TTapaMeT-
POB IUTS pa3HbIX YyacTel perMoHa M OCOOEHHOCTH UX CIIEKTPATbHBIX CTPYKTYDP.

Kirouesble ciioBa: MyccoH MHIMiiCKOTo oKeaHa, JaHHbIE peaHaIn3a U CTallMOHAPHBIX M3MEPEHMUIA, TTaTIeOPEKOHCTPYK-

K, MEXICKaaHass USMCHYUBOCTD, ~60-1eTHMIt TTHKIT.

O6nacTh A3MaTCKOTO MYCCOHA MOXHO pa3ieliiTh
Ha MHouiickyo 1 BocTouHOa3MaTCKy10 MOACUCTEMBI.
Ha puc. 1 pa3mepsi 2T0i1 007aCTH TTOKa3aHbI OpAHXKe-
BoOIt nmuHMelt, B cooTBeTcTBNU C [50]. 3HAUMTEIBLHYIO
gyacTh UHOWIICKO# TTOACUCTEMBI 3aHUMAaET ApaBUii-
ckoe Mope. [t uccenoBaHuit 3TOr0 perMoHa Xapak-
TepEeH HEJOCTAaTOK MAaHHBIX KOHTAKTHBIX M3MEpPEHMI
Ha MaciuTabax AeCATUIETHI, YTO MPUBOAUT K pa3iiu-
YUSIM U JaXe MPOTUBOPEUYUSIM B OIIEHKaX KIMMaTH-
YeCKMX TEHACHIIMI MEXTOMOBBIX KOJIeOaHMIT eTo pa3-
JIMYHBIX TTapaMeTpoB. B cratbe [30] mokazaHo, 4To 3a
nepuon 1985—2008 rr. BeTMUMHBI MEXTOIOBBIX KOJIE-
0aHUIi TAaKMX TapaMeTpOB ApaBUIICKOTO MOpSI, KaK aT-
MochepHOe TaBJIeHNE, TeMIIepaTypa BOJAbI ¥ KOHIIEHT-
pammst xJopodwia @ B €ro MOBEPXHOCTHOM CJIOE B
OCHOBHOM He€ BBIXOIWJIU 3a TIPEAEIIbl MX CPEIHMX KITU-
MaTtudyeckux Bapuaumii mociaemHux 30—40 ner. boin
TaKKe CAeJIaH NpeABapUTEIbHBIN BBHIBOM, YTO OCHOB-
HbIE BO3MEWCTBUS, CYIIECTBEHHO MEHSIOIINE PEXUM
MYCCOHHOM LIMPKYJISIIIUU ApaBUHCKOTO MOpSI, CBS3a-
HBI HE TOJIBKO C OOJIBIIIMMU, YeM pa3Mepbl MOpPsI, Mac-
mrabaMu 1o mpocTpaHcTBY (mopssaka 5000—8000 k),
HO U1 ¢ OOJIBIIIMMHM, YEM MCCIICIOBAaHHBIN TTEPUO, MacC-
wtabamu 1o Bpemenu (~40—60 u 6onee yer). B Takoit
M3MEHYMBOCTHU B TIpEIE/IaXx CTOJIETHSI OCHOBHYIO POJIb
WTpaeT KBa3UIIepHOANIECKOe KolebaHue ¢ TIEPUOIOM
60 ner. B Gmuxaiiliye roabl MOJOXUTEIbHBIA MMOJY-
TepHOoJI €TO, BUIUMO, TOJDKEH CMEHUTHCS OTPUIIATEb-
HBIM, YTO CBSI3aHO C YCTaHOBJeHHEeM B MHmuiicKom
OKeaHe OTpMIATeIbHON (ha3bl MHIEKCA WHIOOKEaH-
ckoro mumonsg (I0D) ra aTom MaciTabe ¢ M3BECTHHI-
MU TIocieacTBusamMu [39].

Ha dbyHmaMmeHTanbHOE 3HaUY€HUE MAaHHOTO KOJie-
OaHMsT AT MEeXIEeKaaHO M3MEHYMBOCTH U €TO BO3-
MOXHYIO CBSI3b C COJJHEUHOW aKTMBHOCTBHIO ceifdyac
YacTo yKa3bIBaeTcd B autepatype [8, 12, 40—42, 50].
BmecTe ¢ TeM OCOOEHHOCTM €ro AEMCTBUS U MpPO-
CTPaHCTBEHHO-BPEMEHHOTO pacCIpeaeIeHs 1151 KOH-
KPETHBIX PETMOHOB, B TOM 4YHWCJIE€ UISI MYCCOHHOM
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obmactu MHImiICKOTO OKeaHa, IMOoKa MCCIEIOBAHBI
HemoctatouHno [17, 32]. Kpome Toro, B mmamazoHe
40—100 jeT M3BeCTHO ACUCTBME M APYIUX KoJeba-
HUli, HampuMmep, ¢ epuomgom 40, 70 uam 80—90 ner
(umki I'neiicGepra) [6, 43, 48].

PaGoThI, TTOCBSIICHHBIE pacCMaTPUBAEMOM TeMa-
THKE, 4Jallle BCEro CBsI3aHbl C BPEeMEHHON PEKOH-
CTPYKLIMEUN KoJieOaHU TMAPOOHOJIOTUYECKUX XapaK-
TepUCTUK, HANpUMep, YUCICHHOCTH CapAuH U
aHYOYCOB 10 aHaJIM3y Yelllyd B KOJOHKAaX JTOHHBIX
ocangkoB [22]. OT4acT 3TO CIEACTBUE HEAOCTATOU-
HOM JUIMHBI UMEIOIINXCS (PU3NUECKUX PSIIOB CTAIHO-
HapHBIX HaOmomenuit [8,12]. B Tex ke ciyuasx,
KOT/Ia MCCIeAyIoTCsT Ooyiee TIMHHBIE PSIIBI TTajeope-
KOHCTPYKIIWI{, OCHOBHOE€ BHMMaHHe OOBIYHO YIeJIsi-
eTcst KojebanusaM ¢ nepuomamMu ot 100 m Gosee JeT
JUTSL U3YYEHUSI COTHEUHO-36MHBIX U IPYTMX BHEITHUX
CBsI3ei B paMKaX acTPOHOMMWYECKUX ITUKIIOB [17, 23,
26, 50].

Lleb maHHO# paGoOTHl — MPOBEPKa BhIIICYKa3aH-
HOTO TIPEATIOIOKEHNSI OTHOCUTENIBHO 60-1eTHET0 KO-
JIe6aHMsT ¢ TIOMOIIIbI0 HanboJjiee IMPOTSIKEHHBIX 110
BPEMEHU PSIIOB U3 MAaCCMBOB peaHajiu3a U CTalllo-
HapHBIX U3MEPEHUI MapaMeTpoB aTMOcGhepbl U TUII-
pocdepsl, a TaKXKe OTAEJbHBIX TajleOPEKOHCTPYKIINI
WHnuniickoro okeaHa u MCCIeI0BaHEe OCOOCHHOCTE M
€ro IMpOCTPAaHCTBEHHO-BPEMEHHOTO pacCIpeaeIeHUS
JUIST MyCCOHHO# 00J1aCTH 3TOTO PErrMoHa.

Hcnonp30BaHHBIE B pabOTE CpeTHEMECSTIHbIE JaH-
Hble CTAllMOHAPHBIX U3MEPEHU aTMOC(epHOro naB-
nenus (P, rlla), temneparypel Bosayxa (Z, “C) B rpu-
3eMHOM CJIO€, NIaBJieHus BoasiHoro mapa (e, rlla) u
ocankoB (R, mM) B3gThl u3 6azer NCDC (http://
dss.ucar.edu/data-sets/ds570.0). McrounnkoM aHayo-
TMYHBIX MaHHBIX 110 ypoBHIO Mops (SSH) (n, MMm)
Obta 6aza manHbix PSMSL (http://www.psmsl.org/
data). Kpome Toro, misg aHaam3a ObUTH MCITOTb30BaHBI
MAacCCHBBI peaHajii3a CpeIHEMECSIYHbIX 3HAUeHUIl aT-
MocdepHoro nasnenus (P, rlla) (http://index-of/pub/
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Puc. 1. Pacnonoxenune mereoctanimii NCDC (kpacHble TOY-
KM) U Y3JIOB CETKM MacCMBa peaHajn3a aTMOC(hEpHOro JaBjie-
HUsl (cepble Touku) WMHAamiickoro oxkeaHa, AaHHBIE KOTOPBIX
ObLIM MCITOJIb30BaHbl B paboTe, a TaKXe MYCCOHHBIX objacTeit
B A3uu, Adpuke u Asctpanuu (opaHxeBblii KOHTYp). Kpac-
HbIC KPYXKH — CTaHLUMU PANOB l'laJ'leOpeKOHCprKLll/ll‘/)l Imo KO-
payioBbIM pmpaM, CUHUE — IO OOHHBIM OTJIOXCHUAM, 3€JIC-
HbIC — 110 ACHAPOXPOHOJOTMYECCKUM JaHHBbIM, ronbele — 1o
JICOAOBbIM KE€pHaM, (bl/IOﬂeTOBble — IO CTajJarMuTaM, XKEJITbIC
KPY>XKKW — I€OMarHUTHBIC CTaHUUU

reanalysis- 1/month/grb2d.lola/) 3a 1949—2010 rr. Ha
cetke 2,5° u Temnepatypsl Bosayxa (7, °C) 3a 1948—
2007 IT. B IpU3EMHOM CJIOE, a TakxXe Bomwl (£, °C) 3a
1948—2010 rT. B TTOBEpXHOCTHOM cJIio¢ Ha ceTke 1,9° m
ckopoctu Betpa (U, V, m/c) 3a 1948—2010 rr. n3 6a3bl
NCEP/NCAR (http://www.esrl.noaa.gov/psd/data/
-reanalysis/reanalysis.shtml) Ha ceTke 2,5°. bbut Takxke
WCIIOJIb30BaH MAacCUB peaHayim3a 1o ocankam (http://
gpcc.dwd.de) 3a 1901—2009 rT. Ha cetke 2,5° Global
Precipitation Climatology Centre (GPCC) [44].

C yuetom pesynbratoB [30] mmg aHamm3a OBUT
BBIOpaH (parMeHT TMOBEPXHOCTM B  Mpeaesax
40° c. ur. — 40° ro. mr., 20—90° B. 1. Ha puc. 1 koHTy-
pOM 3eJIeHOTO 1IBeTa IToKa3aHa 00J1acTh aHaIu3a, pac-
cmotpenHas B [30]. I ocpeaHeHnsT BpeMEHHBIX psi-
JIOB MaCCHBOB peaHajn3a MCITOJIb30BAIUCH Y€TBEPTHU
BBIOpaHHOTO ¢hparMeHTa (KOHTYPHI CMHETO IIBEeTa) —
cesepo-3anan (C3), ceBepo-BocToK (CB), roro-3aman
(FO3) n 1oro-BocToK (FOB) ¢ rparmamMm MexXny ceBe-
poM u 1oroM 1o 0° c. 1., MeXIy 3amagoM U BOCTO-
KoM — 1o 59° B. a. ITociremHsIs BeTMIMHA — KOMIIPO-
MHCCHasE MeXIy MECTOM TeOMETPUUYECKOro ILIeHTpa
dparmeHTa 1 reorpadUIECKUM PaCTIOIIOXKEHHEM 0CO-
OEHHOCTE IOJIE OTAEIbHBIX TapaMeTpoB. [Ipomycku
B JTAHHBIX 3aMOJHSUINCH, KaK 1 B pabdote [30].

JliviHa psimoB peaHalIM3a He TpeBbIliaeT 63 roja,
a OOJIBIIMHCTBA HauboJiee MPOTSIKEHHBIX PSAAOB CTa-
OUOHApHEIX Habmomennii maccuBa NCDC — 120—
130 net. [TosTOMY IJIST aHANIM3a TaKXKe OBITA UCITOJIb-
30BaHBI PSIBI MAJICOPEKOHCTPYKIINI TTO KOPALJIOBBIM
pudaM 1 JOHHBIM OTJIOXEHUSIM 13 06a3 naHHbIX World
Data Center A — Paleoclimatology (http://medias.obs-
mip.fr/paleo/datalist.html#coral). DTo psimbl comepxka-
Hus u3otona 0 (80, %o) B KOpaJUIOBBIX pudax B
Manmuon (Kenus, 3,2° S, 40,2° E) 3a 1801—1994 rr.
[29] m Ha o-Be Man (Ceiimeasckue ocTpona, 4,7° S,
55,5° E) 3a 1847—1994 rr. [28] ¢ OMCKpEeTHOCTHIO 2
Mecsia. YeTblpe aHAJOTUYHBIX psAa MPEICTaBIsSIOT
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KopaJioBble pudbl mobepexbs 3armamHoir ABCTpa-
mun — Hunragoo — BC (8BC, %o), 'O (8'°0, %o)
(21,91° S, 113,97° E) 3a 1878—1994 rr. [38] u ckanb
XaytMeH — BC (8C, %o), 'O (8'%0, %o) (28,46° S,
113,77° E) 3a 1794—1993 rr. [37].

Psanbl conepxanusg uzorona 0 (80, %o) B KO-
pamnoBeix pudax B Akaba (Mopmanms, 29,43° N,
34,97° E) 3a 1788—1992 rT. [33] m B Pac-YMmm-Cunn
(Erumer, 27,85° N, 34,31° E) 3a 1751—1995 rr. [31]
XapakTepu3yloT ceBepo-3anan KpacHoro mopsi. 3amajn
U CEBEPO-BOCTOK APaBHIICKOTO MOPSI IIPEICTABISIIOT JBa
psima 1o JOHHBIM OTJIOKEHUSIM. DTO OTIIOXESHUST hopa-
munudep Globigerina bulloides (Oman, 18,23° N, 57,67°
E), B %, OTHOCHUTENILHO BCEX IPYrUX BUAOB (pOpaMUHM-
ep 3a 1053—1993 1. [20] (ftp://ftp.ncdc.noaa.gov/pub/
data/paleo/contributions_by author/anderson2002/
anderson2002.txt), IpuBeIeHHBIC CTIAH-MHTEPIIONS -
Meid K BUOY C PaBHOM AMCKpeTHOCThIO 10 JeT, u
JIOHHBIE OTJIOXEHUST (JlorapudM TOJIIWHBI TOTOBBIX
ciroeB, MM) Ha 1enbdpe Ilakmcrana (24,83° N,
65,92° E) 3a mocineguue 2040 jet mo 1993 r., Takxke
MpUBEICHHBIC CIUIAMH-UHTEPNOJSIIUEed K BUAY C
paBHOM TMCKpETHOCThIO 4 Toma. B opurmnHane [23]
mocinenHuil psa  mpexacraBieH 3a 5000 ger c
THUCKPETHOCThIO ~1 rom mocie jJorapucdpMUpOBaHUS
W CTJIaXUBaHUS QUIBTPOM C TEPUOAOM 7 JIET.

N3 Toit ke 0a3bl maHabIXx World Data Center A
OBUIM TIOJIyYEHBI JCHAPOXPOHOJOTMUECKUE JTaHHBIE
(http://medias.obs-mip.fr/paleo/ftp-treering.html) B
BHII¢ TOJIIMHBI TOJOBBIX KoJjell (MM) IJisI paiioHa
r. Cumima Ha ceBepe Mummm (31,2° N, 77,23° E) 3a
1590—1989 rr. [24] u B Typuuu, 0oKoyio ropoaoB AK-
BupaH n Ddmsanm (37,5° N, 32,5 Em 41,5° N, 33,0°E),
3a 1567—1995 u 1607—2001 rr. [18]. AHamoru4yHbIE
pSIIBI IO TOAOBBIM KOJIBIIAM JIePEBbEB B ABCTpavu
(o-Ba Tacmanus, 42,39° S, 146,34° E) 3a 1028—1975 1.
n Uanmm (Kammvup, T'mmananm, 35,08° N, 74,3° E) 3a
1604—1980 rr. obutn B3gThl u3: Time Series Data
Library by R. Hyndman and M. Akram (http://
robjhyndman.com/TSDL/tree-rings/). JdomoaHUTEb-
HO B KauecTBe HamboJjee IJIMHHBIX PEKOHCTPYKIIMIA
ncnonb3oBanbl onuH n3 psaaoB (KNIF2) conepxanus
130 (8'%0, %o0) B KepHax JiefHMKaA Ha BepluuHe . Ku-
mmanmxkapo (Tanzanug, 3,07° S, 37,35° E) 3a 460—
1950 tr. ¢ guckpetHocThio 10 ser [46] M oTpe3ku
6450-neTHux psgoB copepxkaHuss SO (880, %o) u
BC (81C, %o0) B cramarmurtax B FOxHoii Adpuke 3a
nocnemaue 2000 mer (24,20° S, 29,20° E) [34].

AHanuTHYeCcKast OCHOBa paboThl — OJIMH U3 Ba-
PUAHTOB MeETOJa BHYTPUCIEKTPAJbHOTO aHalIm3a
(BCA) xak peanuszanuv puTMOIMHAMMUYECKOTO (pe-
30HAHCHO-BOJTHOBOTO) moxaxona [5]. ITouck mccie-
IyeMbIX KOJe0aHUI OCYIIECTBISJICSI C TMOMOIIbIO
nmpeobpasoBanust ypbe, a UX BHIIENEHUE U3 HC-
XOIHBIX PSIIOB — MeToJaMu LMGPOBOM (puiabTpa-
IIMA, B OCHOBHOM (DHMJIBTpPaMU CKOJB3SIIETO Cpell-
Hero (®CC) [14]. Tlpu »TOoM 1JIsT oONMUCAHUSI
M3MEHYMBOCTH NTPUPOIHBIX ITPOIIECCOB MUCIIOJIb30Ba-
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JIaCh MOJeIb MOIU(pOHNYECKOTO (hpaKTaabHO-BOJ-
HoBoro BuGpaTopa (MIT®B). OHa npeacTasisieT co-
001 MepapXWIECKyI0 CHUCTEMY IMOTU(POHNMICCKNAX
KBa3UIIEPUOANYECCKUX OCHMIIISITOPOB, 00JIada0IINX
0O0ILLIMMU CBOMCTBAMM MHOTOYpOBHEBOI, caMonono0-
HOH (BIOXEHHOW) aMIUIMTYIHON MOIYJISIIIUM U pe-
30HAHCHOTO B3aMMOAEUCTBUS MEXAYy OCHOBHBIMU
TOHAMHA W OOEPTOHAMHU IEUCTBYIOLIUX B CUCTEME
KosiebaHuit [3].

®pakTalbHbIe MHOXECTBA IO MaTeMaTUYECCKUM
MpU3HAKaM COBMEIIAIOT Y€PThI ABYX TUIIOB CaMOIIO-
no6ust — BuUXpeBoro (1o jorapruMUUeCcKOMY 3aKO-
HY) ¥ BETBSIIETOCS (IT0 TMXOTOMHYECKOMY CITOCO0Y).
®pakTajbHOe, p-aaundecKoe IPOCTPAHCTBO — BPEeMSI B
COBPEMEHHOM MaTeMaTU4YeCKOl (pM3NKe CTPYKTYPHO
€CTh Mepapxusl BIOXEeHHBIX HUKIOB [3]. MITDB maet
BO3MOXHOCTb OOBEIVMHEHUS 3TUX ABYX TUIOB CaMO-
nomodus B ofHOU Moaenn. Takas KojaebaTesbHas CHU-
cTeMa, COCTOsIAs M3 Pa3HOMACIUTaOHBIX LIMKJIOB —
BOJIH (MJIM BUXpEl B IPOCTPAHCTBE) CO CBSI3BIBAIO-
et 3TH LMKJIBI MEeXIy co00#l BeTBAMICHCS (IpeBO-
BUIOHOM) (YHKIIMOHAJIBHOM CTPYKTYpO#, IO CYTH
aHaJIOTWYHA, HalpuMep, KPOBEHOCHOM CHUCTEME Tefla
YeJIOBEKA U MOXET UMETh TO XK€ Ha3HAUYE€HUE — Tepe-
navy (TpaHCIIOPTUPOBKY) M TpaHC(hOpMaIuio ITOTOKa
9HEPTUM OT MaKpomaciuTaboB K MHUKpoMaciuTadam
B3aMMOJIEMCTBUIA 1 OOpaTHO.

Bo MHOroM COBpeMEHHOE COCTOSTHME MpPEACTaB-
JICHUI O TypOYJIEHTHOCTH KaK O MHOXECTBE pa3HO-
MAacCIITaOHBIX JUHEWHBIX W HEJIMHEWHBIX (hpaKTaib-
HBIX BOJH JOCTaTOYHO OJM3KO K TakKoMy
ncronkoBanuio [13]. Huxke Ha 31Ol OCHOBe (pe3o-
HaHCHO-BOJIHOBO# moaxon u MII®B) paccMmorpen
BO3MOXHBIM BapUaHT MEpapXuud B3aUMOIEUCTBUU
MEXAY Pa3HbIMU YAaCTOTHBIMM AWAIla30HaMu (BUIdA-
MW) 9HEPTUU U, COOTBETCTBEHHO, BEILIECTBA.

Ha cronerHux Mmaciurabax ~60-j1eTHee Kojieba-
HHE SIBJISIETCS CYIIECTBEHHOM YacThlO TaKOTO (hpak-
TAJILHO-BOJIHOBOTO M€XaHW3Ma Kpyroobopora 3Hep-
TMHA B TJITaHETApHbIX Maciutabax. B maHHOM ciyyae
JUIS. €70 U3YYEHMS UCITOJb30BaIUCh HU3KOUYACTOTHBIE
W TIOJIOCOBBIE (DMIIBTPBI CKOJB3SIIETO CpPEeIHEro
(H4 ®CC u [NDPCC) ¢ ueHTpabHBIM MOJOXEHUEM
TOYKM OCpeAHEHUs. B coueTaHuM ¢ BO3MOXHOCTSIMHA
MII®B 310 no3BossieT 60jiee IUPOKO MHTEPIIPETH-
pOBAaTh MOJYyYaeMbIe PE3YIbTAThl, B YACTHOCTH, OOBSIC-
HUTh HaJIMYME aMIUTUTYTHOW MOMYJISIIIUM BBIACIISIC-
MBbIX TakuM oOpa3oM  KoJjebanuii [5, 6].
CylecTBOBaHME TaKOW MOMYJSIIIMU ITOKa3aHO BO
MHOTHUX, OJM3KMX MO TeMaTUKE MCCIECTOBAHUSX, Ha-
mpumep B [27].

JUis aHaiM3a M3MEHYMBOCTU YKA3aHHBIX BBIIIE
napaMeTpoB ObBUIO BBIOpAHO WX MPEICTABICHUE B
BUJIE PSAOB CPEIHUX rOAOBBIX BeJnunH. Ha mexne-
KaIHBIX MacluTabax NaHHas BEJWYMHA KaK WHTEr-
pajbHas XapaKTEePUCTUKA TOCTATOYHA TSI U3YUYECHUS
PUTMOIMHAMMKN MCCIAEAYyEMBIX ITapaMeTpoB [6—8].
[Ipy 5TOM B CpeHUX rOAOBBIX BEIMYMHAX Mpeobiia-
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JIafoT 3HAYEeHUS JJETHETO MyCCOHa, Kak 0ojiee MOIII-
Horo gaBieHus [11].

M3BecTHO, UTO 1JIs1 ceBepHOM yacTu MHauiCKO-
ro okeaHa jetroM CeBepHOTO IOJyIIapus, KOrma Haj
Asueil pa3BuBaeTCsd 00JaCTh MOHMXEHHOTO aTMO-
chepHOro maBjieHUs, XapaKTepHO MpeobianaHue 10ro-
3alagHbIX BETPOB, a 3MMOM — CEBEPO-BOCTOU-
HeIX [11]. Tako#t Tum aTMochepHON UMPKYIAIINN
CBSI3aH C YCTOMYMBBIM PACITOJIOXKEHUEM LIEHTPOB A€~
ctBust atMocdeps! (LIJIA) B aTOM permoHe m mx ce-
30HHOM AMHamMuKoi. Ha puc. 2 nmpuBeaeHbl IpuMe-
pBI TIoJielt aTMOC(EPHOTO MaBICHMS I ydacTKa
mexnay 40° ro. 1. — 40° ¢. mr., 10—90° B. 1., moay4eH-
Hble TI0 YKa3aHHBIM BbIIIE TAHHBIM peaHaln3a.

HemocpencTBeHHOE OTHOIIIEHME K MEXaHU3MY
MYCCOHHOM LUPKYJSIUUU ceBepHolt yactu MHmuii-
ckoro okeaHa umeet sBieHue 10D [39]. ITomoxku-
tenpHON (haze IOD COOTBETCTBYIOT MOJIOXUTEIbHBIE
aHoMaymu 7, (SST) n ocankoB Ha 3anane MHamiicko-
ro oKeaHa 1 otpuuareabHble aHomanuu SST Ha Boc-
TOKE, ¢ KOTOPHIMU CBSI3aHbI 3aCYIIUIMBbIC TTEPUOILI B
Nnponesnu n ABctpaymu. OrpuniaresnbHas dpaza [OD
MPUBOJIUT K TIPOTHBOIOJIOXHBIM YCIOBHSIM, C OoJiee
TeTJI0i BOAOM M OOJIBIIMMM OCagKaMM Ha BOCTOKE
WHnuiickoro okeaHa 1 0ojiee XOJOMHBIMUA U CYXUMU
YCIIOBUSIMM Ha 3amane. KcciiemoBaHusl MCKOITaeMBbIX
KOpaJUTOBBIX PU(POB yKaszblBalOT Ha TO, uTo IOD
(GYHKLIMOHUPYET, 0 KpaitHel Mepe, ¢ CepeduHbI TO-
JIolieHa, T. €. He MeHee 6500 yret [16].

PesynbpraThl 00paboTku psiga 3Hadenuit [0OD 3a
1958—2008 rr. (51 rog) ®CC ¢ nepuomom 15 ner
npencrasieHsl B cratbe [30, fig. 4, a] — oueBMAHO
Hanuune TojoxuteabHolt daser IOD mocime 1980 1.
n orpuuareapHoit 1o 1980 r. OmHako MJIMHA 3TOTO
psiiia He TT03BOJIMJIa OTHO3HAYHO UACHTU(UIINPOBATh
BBISIBJIEHHYIO TPEHIIOMOIO0HYIO COCTaBISIONIYI0 KaK
yacTh OoJiee IMHHOTO KOJIeOaHMsI, YeM JUTMHA psa.
[ToaToMy aHajlormuHas Mpolieaypa Obljia BHITTOJTHEHA
IUIST YKa3aHHBIX BBIIIE PSIOB peaHain3a M Hanbojee
IUTMHHBIX PSIIOB CTallMOHAPHBIX HAOMIOACHUI T10
nmaHHeiM NCDC u PSMSL.

Psinbl peananu3za 66 06pa6otanbsl ®CC ¢ ne-
puomamu B mmanasoHe 20—30 yieT M crIaXkeHBI TeM
xe duapTpom ¢ iepuoaom 10 mer. Ha puc. 3 BumHo,
4TO OCHOBHas pojib B obsactu HY mcciegoBaHHBIX
PSIOB MPUHAUIEKUT MOJYIIepUoaaM KBa3UIIepHOIT-
YEeCKMX KOJIEOaHUM TIPOJOIKUTEIbHOCThIO ~60—
70 net. I1pm aTOM 3aMeTHA oIpeaeeHHas] pa3HUIlA B
¢azax u mepronax KojaebaHUi 1151 pa3HbIX ITapamMeT-
POB 1 4eTBepTel mcciaeayeMoro (pparmeHTa.

Bce kpuBbie aTMOChEPHOTO TaBIEHMS MIPEACTaB-
JISTIOT TIPUMEPHO MoJyrepro ~60-JeTHero KoJjeba-
HUS, HO HaJ cylieil (0COOEHHO B €€ BBHICOKOTOPHOI
4YacTu) €ro aMIUIMTyIa 3aMeTHO OOJibllle, YeM Haj
okeanoMm. Kpome Toro, Ham OKeaHOM MaKCUMyM M
MMHUMYM IIUKJIa CMEIIEeHBI TTI0 BpeMEHU OTHOCUTEITh-
HO CylIM Ha BOCTOKE MPUMEPHO Ha 5—7 JIeT Ha3an,
a Ha 3amage — Brepen. [lo 0ocCOOEHHOCTSIM KPHMBBIX
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Puc. 3. HY-cocrapnsiioliue psiioB CPEeAHETOAOBbIX 3HAYEHUI MO JaHHBIM peaHanu3a ajisi aTMOChEepHOro naBjieHus (a), MOmyJisi
BEKTOpa CKOPOCTHU BeTpa (0), Temmneparypbl Bo3ayxa (6), ocankoB (e, d) u temmneparypbl Boabl (e) mis C3- (cuHumii user), CB-
(rony6oit), KO3- (opanxeBbiit) 1 FOB- (kpacHblil) yeTBepTeil uMccieayeMoro dgparmeHTa
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Ha pucC. 3, @ MOXHO TIPEATOJIOKUTh, UYTO Ha CeBepe
ApaBUIICKOTO MOPSI TIPOIECC 3aBEePIICHUST MOJIOXH-
TEJBHOTO TOJIyIIeproIa 3TOTO KOJIeOaHMST TI0 aTMO-
cepHOMY JaBICHMIO, O-BUAUMOMY, OYAET IJIUTHCS
JOJIbIIIE, YeM Ha tore. XapaKTepHO, YTO Ha MEXTOI0-
BBIX MaciuTabax aTMochepHOe TaBIeHUE U3MEHSIETCS
IUaMeTPaJbHO MPOTUBOIIOJIOXHO TOZOBOMY XOIY —
B IIEPUOMABI TTOTeTUIeHUs (T. €. “JeToM”) pacTeT, a B
TIepHOIBI TTOXOJIOHaHus (T. €. “3uMOit”’) magaer.

ITono6HBIM 06pa3om BenyT cebst HY-cocraBisiio-
1I1e PSIIOB TeMITepaTyphl Bo3ayxa (puc. 3, 6) U BOIbI
(puc. 3, e). 3mech TakKe HaOIOmacTCI MUHUMYM B
60-¢ ronsl 1 MakcumyM B 90-e. Tlpuyem, ecm s 7,
KPUBBIE FOXKHBIX YeTBEPTEi OIepekaloT o ¢ase Kpu-
BbIE CEBEPHBIX YETBEPTEii, TO M f, — HA0OOPOT.
Jl1st 06emx TeMITepaTypHBIX KPUBBIX Ha pUC. 3, KaK U
st HU-cocraBigommx psgoB CKOPOCTH  BeTpa
(puc. 3, 6) m KoyecTBa OCagKoB (puc. 3, &), 3aMeT-
HO BJIMSTHME IPYTOTO KoJiebaHus ¢ TieproaoM ~ 30 JieT.
J1J1st ocaikoB, pSiIbl KOTOPBIX HauboJiee IIMHHBI, 3TO
KoJiebaHMe, MOJyYeHHOE aHaJOTMYHBIM 00pasoM C
nomouipio PCC, nmokazaHo Ha puc. 3, 0.

JlaHHast 0COGEHHOCTh XOPOIIO COOTBETCTBYET pe-
3yJIbTaTaM CHEKTPaJbHOTO aHaju3a MCCIeIOBAHHBIX
psimoB. IlpakTruecku BO BCeX IMONYYEHHBIX C TIOMO-
LIBIO TIOJIHOTO TpeoOpa3oBaHus Dypbe crieKTpax mo-
MHMMO TapMOHUKU C TepuoaoM ~60 JeT JOMUHUPYIOT
eme Tpu rpynmnbl rapMoHuk — 20—30, 10—15 u 3—
5 net. Ilpuuem mMmenHo mepsast rpymma (20—30 jet)
yamie Bcero HaumboJjiee BbIpaxeHa. s maBiaeHuUs
BJIMSTHME TPETheW TPYIIIhI (3—5 JIeT) 3HAYMMO TOJIBKO
B IOTO-BOCTOYHOI 4eTBepTH. B crieKkTpax psiioB TeM-
TepaTypbl BO3AyXa M BOIbI, HAIIPOTHB, BKJIAI 3TOM
TPYIIIBI TADMOHUK COMTOCTAaBUM ¢ amrumuTynoii HY-rap-
MOHUK JIJISI BCeX ueTBepTeil. st Momyis cKopocTm
BeTpa aMIUTUTYAbl 30-JIETHUX TApMOHMK OJIM3KU K aM-
mutyne ~60-JeTHell TapMOHUKU, a Ha I0ro-BOCTO-
Ke — Oosblle Hee. B onpeneneHHON cTereHu OTInJa-
I0TCS OT 3TON KapTHHBI CHEKTPhl 0oJjiee IIMHHBIX
PSIIOB peaHa3a 1o KOJIMYEeCTBY OcankoB. B HMX aM-
IUIATYABl TapMOHUK C TepuomoMm < 20 JieT BO Bcex
yeTBepTsIX B 1,5—2 pa3a TpeBBIAIOT aMIUIUTYIbI
HY-rapmoHUK, a Ha ceBepO-BOCTOKE aMILIUTyHa ~60-
JICTHEW TapMOHUKM YCTYITaeT UM 0oJjiee 4yeM B 5 pas.

PocTy aTMochepHOTo IaBieHUSI U TeMIIepaTyphl
BO3/IyXa W BOJIBI IO KPUBBIM ~60-JIeTHE TapMOHUKU
3a MepUoJ peaHan3a COMyTCTBYeT CHMXKEHUE MOIY-
JIsI CKOPOCTHU BeTpa IJIsT BCeX YeTBepTeil, KpoMe 10To-
BOCTOYHON. /IaHHBIC aHaIM3a MO KOJUYECTBY OCal-
KOB JIJISI 3TOM YeTBEPTU Ha PUC. 3 HE MpPEACTaBICHbI
BBHUJY UX OTCYTCTBHSI B UICXOAHOM MaccuBe. B otnu-
yye OT IPYrMX MapaMeTpoB IS MEePBUYHOU (DUIIBT-
pauyu HY-cocTapisgiommx psaIoB OCaaKOB UCITOJIb30-
Bajicst [IOCC B nuanazone 50—70 net. CreacTBrueM
9TOTO CTajJl0 YMEHbIIIEHUE MX aMIIUTYAbl B CpaBHE-
HUU C IPYTUMHU TTapaMeTpaMM.

W3 puc. 3, ¢ cneayeT, YTO TEHACHLMHU B U3MEHE-
HMU KOJIMYECTBA OCAJKOB Ha JaHHOM MaciuTabe M3-
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MEHYMBOCTH 110 YETBEPTSIM ObUIM B OCHOBHOM OJIM3-
KAMHU K TaKOBBIM IS APYTUX MapaMeTpPOB, HO C CY-
LLIECTBEHHBIM (pa30BbIM cABUTOM. B HanbGoJblIEH cTe-
MIEHM OTOT CABUI MPOSIBUWICS Ha loro-3amage —
KPUBbIE U3BMEHEHMST KOJMYECTBA OCANIKOB OKa3aJIUCh
B NpoTuBoda3e ¢ aHaJOIMYHLIMMA KPHUBBIMM I1O at-
Moc(hepHOMY MaBIIEHUIO M TeMIlepaType BO3AyXa W
Bonel. M3 puc. 3, ¢, 0 m B 1IeJIOM M3 BCETO puC. 3
BUIHO, HACKOJIbKO aKTMBHO BJIMSIET HEAOCTATOYHAasI
OT(UIBTPOBAHHOCTDL KojiebaHUsI ¢ mepuogoM ~30—
40 ;e Ha BO3MOXHOCTB OIICeHKHU (ha3hl 6ojiee HU3KO-
YaCTOTHBIX KOJIEOaHUA.

JvHa psiioB peaHaau3a He IPEeBLILIAeT OJHOTO
nepuoaa ucciemyemMoro Kouebanus. [loatomy Takum
Ke o0pa3zoM ObuIM 00paboTaHbl HauboJiee AJIMHHBIE
(=60 neT) cpemHETOMOBBIC PSIIBI CTAIIMOHAPHBIX Ha-
OMoaeHUI Mo aTMOCchepHOMY HaBJICHUIO, TeMIlepa-
Type BO3MIyxa, JaBJICHUIO BOISHOIO IMapa M KoJHUde-
CTBY ocankoB 4yactu ctaHnuii maccuBa NCDC misa
mobepexnbst ApaBuiiCKOro Mops 1 1ora Agpuku. beutn
TaK:Ke MCII0/Ib30BaHbI PSIIbl U3MEPEHU YPOBHS MOPS
mo naHHbiM PSMSL. [Insg nx nepBuYHOM 00paboTKM
npumeHsuice ®CC ¢ mepuogamMu ~2/3 OT JUIMHBI
psnoB. IlojaydyeHHBlE pe3yJbTaThl CIJIAXHBAJIKUCh
®CC ¢ nepuomamu 11—13 ner.

Ha puc. 4, a npuBeaeHbI COOTBETCTBYIOLINE ITPH-
MEpHI 10 aTMOC(PEPHOMY HABJIEHUIO IJi TPEX CTaH-
mumii: Jlaxop (ITakucran, 31,6°c.m., 74,3°B. 1.,
1941—2007 rr.), Kepkupa (I'peuus, 39,6°c. .,
19,9°B. 1., 1951—2007 rr.) u Jyp6an (IOAP,
29,9°10. mr., 30,9°B. ., 1912—2007 rr.). [To 3TOMY
napaMeTpy aas ctaHuuu JypbaH Ha puc. 4, a BUaeH
XOPOLLO BhIpakKE€HHBIN (PparMeHT ~60-JIeTHETO KoJie-
GaHus, 1O MPOJOJLKUTETBHOCTH HECKOJIBLKO OOJIbIINIA
oJHOro ero mepuoga. JIoctaToyHO OJU3KU K 3TOMY
¢parmenty u1 HY-cocrapnstromme 6ojiee KOPOTKUX
psanoB mis ctaHuuit Jlaxop u Kepkupa. Kpome Toro,
B OTOM CJIyyae, KakK M Ha puc. 3, 3aMeTHa pa3HHUIIa B
dazax pssmoB mopsiaka 5—10 er.

AHaJIOTMYHbIE KPUBbBIE 111 TEMIIEPATyphl BO3LY-
xa (puc. 4, 6) TipeAcTaBIIeHBI 1J1 cTanuuii [Topt-Omm-
3a0et (FOAP, 34,0° 10. 1., 25,6° B. 1., 1885—2007 rT.),
Jlaxop (1876—2007 rr.) m Tupysanantanypam (MH-
s, 8,5°c.m., 77,0°B. m., 1892—2007 rr.). B man-
HOM cJIyJae JUIMHA PsIoB 0JIM3Ka K MOJIyTopa Mepro-
JIaM MccienyeMoro Koyiebanusi. Bce Tpu KpuBble
HMMEIOT XOPOIIO BhIpaXKeHHYIO (OPMY, HO C pa3HbIMU
3HAYCHUSIMM aMIUTUTYI U (pa3 KoyiebaHus 10 U TTOCe
50-x romoB. HeOoipie 3HaYeHUS 3TUX aMILIATYI
(~0,1°C) — crmenmcTBue CIJIaXXWBAIOIINX CBOMCTB
®DCC, nocie 00pabOTKM KOTOPBIX aMIUIMTYAA MCXO/I -
HBIX CUTHAJIOB YMEHBIIaeTcsd B 2—3 pa3za [14].

[TprMephl pe3yabTaToB (DUILTPALIMK PSIIOB CPEI-
HETOJOBBIX 3HAYEHMI KOJIMYECTBA OCAIKOB ITOKa3a-
HbI Ha puc. 4, ¢ WIS TpeX MHAUNCKUX CTaHLIMIA: Ax-
manmaban (23,0°c. ., 72,6°B.na., 1869—2007 rr.),
Mymban (bomoOeit) (18,9°c.mr., 72,8°B.m., 1847—
2007 rr.) u Ilyna (18,5° c. m1., 73,9° B. 1., 1856—2007 rT.).
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Puc. 4. HU-cocraBnsiioniye psimioB CpenHEerofoBbix 3HayeHuii. [lo dawwvim NCDC: a — atmocdepHoro maeineHusi miast Jlaxopa
(kpacHblil 1BeT), Kepkupsl (3eneHblit) u JlypbaHa (cuHMit); 6 — Temreparypbl Bozayxa misi [Topr-Onuzaber (cuHuii uBet), Jlaxopa
(kpacHbiil) 1 TupyBaHaHTanypama (3€JI€HBI); 6 — KOJMYECTBa OCanKoB MIsi Axmanabana (KpacHblii user), Mymbau (CMHMII) U

[TyHel (3eneHbId); e —

naBJeHUsl BoAsiHOro mapa anst TupyBaHaHTanmypama (cuHuit uBer), MHnmaypa (kpacHbiit), [Ixeiikob6abana

(3enieHblit); no dannvim PSMSL: 0 — ypoBHst Mopsi it Mymbau (kpacHblii 1BeT), KanbkyTrel (cuHuMit) u uHaekca NAO (3ene-
HBIi); e — ms Jleracnu, @umunnuHbl (KpacHblii 1BeT), CunHes (cuHuil) 1 OpemaHTiaa (3eIeHBI), ABCTpaIus]

OTH psabl JIWHHEE TIPEAIICCTBYIOIINX, W pa3HUIla B
dazax HU-cocraBngoninx cTaHOBUTCS 0oJjiee 3aMeT-
HOI, ocobeHHO Ha otpe3ke mo 1900 r. CpenHee 3Ha-
YeHHE TIEPUOIOB BhIIECICHHBIX KOJIEOAHMI COCTaBIIS-
et 50—70 mer. Kak m Ha puc. 3, 3mech Ha IIpUMepe
psna mug craHouu IlyHa 3aMeTHO BIIMSTHHE IPYTOTO
Kojebanms ¢ nepuomnoM ~25—30 Jer.

Psabl cpeaHeromOBEIX 3HAUYCHMI HaBJIICHUS BO-
ISTHOTO T1apa Bo3ayxa Hambojee Kopotkue. HY-co-
CTaBJIAIONINE 3THUX PSIIOB IMOKA3aHKEI HA pUC. 4, & I
IBYX WHINMWCKMX cTaHumii MWupmayp (22,7°c. .,
75,8°B. a., 1968—2007 rr.) m TupyBaHaHTamypam
(1968—2007 1r.), a Takxke crtaHIuM JIkelikoGaban
(IMakucran, 28,3°c. ur., 68,46°B. 1., 1968—2007 rr.).
[TonydyeHHBIE KpUBBIE MOXHO OBbLJIO Obl MHTEPIPETU-
poBaTh KaK MEHBIINE 110 IIPOTSIKEHHOCTH, HO aHAJI0-
TMYHblE KPUBBIM pucC. 4, a—e bparMeHThl ~60-1eT-
Hero Koyebanus. OpngHAKO UIST  TIOJHOLEHHOM
NACHTU(PUKAIIMA HCCIECIYEMOTO KOJieOaHMs ITHHA
PSIOB IO TaHHOMY ITapaMeTpy, 0e3yCIIOBHO, HEIO-
cratouHa. BMecTe ¢ TeM 3aMeTHMM, YTO Ha KPUBBIX
i craHumi [Ixeiiko6aban m MHpayp, Kak U Ha
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puc. 4, ¢, BeiaensieTcs (parMeHT KoJieOaHUSI C TTIepHo-
noM ~25—30 neT, HO ¢ pa3HBIMH (ha3aMHu.

Ha pwuc. 4, 0, e mokazaas HY-cocTaBisionine
pPSIIOB CPEIHETOAOBBIX 3HAYEHWII YPOBHS MOpPS ITI0
naHHbiM PSMSL mns cranumit Mymban n KanbkyTt-
ta (Uumusa, 18,9°c. m., 72,8 B. 1., 1878—1993 1r. n

22,6°c.m., 88,3°B.na., 1932—1999rr.), Jleracnu
(®ummnnuael, 13,2°c. ., 123,8°B.a., 1947—
2008 rr.), Cunneit u @pemantn (ABcTpaius,

33,9°10. 1., 151,2° B. 1., 1886—2008 rr. 1 32,1° 10. 1.,
115,7°B. m., 1915—2008 rr.). Bce kpumBBIE Ha 3THUX
PHMCYHKaX B OOIIMX YepTax TaKkKe IMPeacTaBIIsSIOT CO-
0oi1 pa3HOI JUTMHBI (pparMeHTHI KOJIeOaHU C TTepuo-
namu ~60—80 met. IIpu 3TOM MexXay HMMU HabJIIo-
JMAafOTCSl CYIIeCTBEeHHBIE (a3oBbie paznmuuus. Tak,
KpuBbIe LI cTaHuMiA Mymbaum m KajnbkyTra Haxo-
IaTcs B mpoTuBodase. Bmecrte ¢ TeM 01m3ku Mo ¢asze
W3MEHEeHUS YPOBHS MOps 1151 cTanumii KanbkyrTa n
Jleracin, Mym6au u @pemMaHTa (3amman ABCTPaINN).
KpuBast mna cranumyn CumgHeit (BOCTOK ABCTpajinm)
HaxomuTcs 1Mo (aze B MPOMEXYTOTYHOM ITOJIOXKEHUHN
OTHOCUTEJIHLHO 3TUX ABYX IMap MMyHKTOB HAOTIOAECHWIA.
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Puc. 5. Tlons HatypajabHOro JiorapudmMa HUCIEPCUM CPEIHETOAOBbIX 3HaYeHMit aTMochepHOro aaBjieHust MHIMICKOro okeaHa
Mo JaHHBIM peaHanu3a 3a 1955—1965 (a), 1990—2001 (6) u 1949—2009 rr. (8)

O060061IeHNe Pe3yIbTAaTOB, MOTYICHHBIX 1T 00JTh-
el yactu pernoHa Mummiickoro okeaHa (cM. puc. 1, a)
oKasajo, 4to ~60-jeTHee KoiebaHne BXOIUT B YU C-
JIO OCHOBHBIX JOMWHAHT B CIEKTpaxX OOJBIITMHCTBA
WCCJIENOBAaHHBIX PSMOB. B aTuX cniekTpax aMrummTyaa
HCCIIenyeMOro KoyiebaHusl Jailne BCEero CpaBHMMA C
aMIUINTylaMU TapMOHUK C nepuogaMu ~9—15 u 20—
25 net. B TO ke BpeMs IOCTOSTHHO OTMEYaroTCsI pas-
VYA B aMIUIMTyHax M (aszax JaHHOTO KojebaHWs
JUISL pa3HbIX CTAHLMKA HAOMIOAEHUI MO BCEM HCCIIe-
IoBaHHBIM TTapaMmeTpam. [locieaHee 9JaCTUIHO MOXKET
OBITH CBSI3aHO C Pa3HUICH B UIMHE MCXOMHBIX PsI-
JIOB, X BPEMEHHEBIX TpaHUIIaX 1 B TICPUOMIE MCIIOJb-
3oBaHHbIX @CC. OnHaKo U IIpU paBEHCTBE BCEX pac-
CMaTpUBAaeMBIX BEJIMYWH IIJISI YaCTH CTAHIIMA pa3HUIIA
B amrumTynax u ¢azax HY-cocrapnsionmx psmoB
X HAOJMIOMEHUI COXpaHsIeTCs, T. €. YKa3aHHOE SIBJIe-
HIEe UMeeT OOBeKTUBHBIN XapakTep. Bo3MoXHBIM Ba-
pUWaHT eTO OOBSICHEHUS TIPUBEICH HITXKE.

OO0t XxapakTep MPOCTPAaHCTBEHHO-BPEMEHHOM
M3MEHUYMBOCTH WCCJICAOBAHHBIX BBHIIIE PSIIOB B IIpe-
neJlax CTOJIETHETO MHTEpBajla MOXET OBITh XOPOIIIO
MIPOJIEMOHCTPUPOBAH C TMIOMOIIILIO TAKOTO TTapaMeTpa,
kak aucnepcus (o). Ha puc. 5 B kauecTBe mpumepa
MPEeACTaBICHBI TTOJIST HATypaJbHOTO JoTaprdma amc-
MePCUN PSIIOB CPETHETOMOBBIX 3HAUEHMI aTMOchep-
HOTO naBjieHus 111 MHAnIICKOTo oKeaHa 1o JaHHBIM
peaHaim3a B 1esioMm 3a 1949—2009 1r. m OTAEIBHO
s otpe3koB 1955—1965 u 1990—2001 rr., Kak Hau-
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6oJiee KOHTPACTHO XapaKTepU3YIOIIUX CMeHy (a3
~60-netHero nukna [30]. JlorapudmupoBaHue GbIIO
HCIOJIb30BAHO, TTOCKOJIBKY JJIsI HEKOTOPHIX pPaiiOHOB
3HAYeHUS o ObUIM B 5—6 pa3 Gojblle (HOHOBBIX, U
9TO MacCKMpPOBAJIO MOAPOOHYIO CTPYKTYPY TOJIS.

M3 puc. 5, 6 BUIHO, 4TO0 HanmboJjiee aKTUBHBIMU
00J1aCTIMU, C TOYKHM 3pEHUS MHTEHCUBHOCTH M3Me-
HeHUi1 atMocdepHoro AaBieHns 3a 1949—2009 rr. B
9TUX TeorpaMUeCKMX IMpeaesiax B IMOpPSIIKE pocTa
mucniepcun, seisiores KOxwas Adpuka (K 101y oT
20° 1o0. m1.), CeBepHast Adpuka (Mmexnay KpacHsiM Mo-
peMm u Aiokupom), paitoH Manoit Asum 1 bosbioro
Kaskaza (Mexmy CpenmzeMHBIM 1 Kacnmiickum Mo-
pssmu) m Tubetrckoe mmato. Hambonee ammHamMmda-
HBIE pailoHBl — 3amamHoe mobepexne HOxHON Ad-
PYIKM M OOIIMPHBIN YYaCTOK FOXKHee U I0ro-3amamHee
o-Ba llpu-Jlanka. [TpakTuyecku 3T K€ 00JIACTU CY-
LIeCTBOBaIN U B TeyeHue 1955—1965 rr. (puc. 5, a),
HO o P B paitone Manoi Asuu (cP =~ 35,0) cranoBuT-
ca B ~1,5—2 pasa Oompiie, yeM B paiioHe Tuberta.
Oo6mactn HU3KUX 3HaYeHni o (< 0,3) pacnpocTpaHs-
oTcsl Ha paiioHbl LleHTpanbHON AdpuKu, YacTu
IOxHolt Appuku, ApaBuiickoro rmojyoctpoBa n Boc-
TouHOTO Cpean3eMHOMODBDS.

Jrsa mepmona 1990—2001 1r. (puc. 5, 6) B CTpyK-
Type ToJIsl o P MPOU30IUIA CYIIeCTBEHHbIE U3MEHe-
HMSI. 3HAYEHUS] G B OCHOBHOM CTaHOBSITCS Huxe 0,5.
Illupokass monoca HamboJee HMU3KUX 3HAYCHUNA
oP(<0,2) B neHTpe M Ha rore MHOMiICKOTO OKeaHa
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Puc. 6. HU-cocraBnsiioiine psimoB MaleOPeKOHCTPYKIMI: @ — comepxaHusi §'80 B kopamioBeix pudax B MamuHau (KpacHbIN
uBeT) 1 B Akaba (CMHMI); ¢ — TO Xe Ha 0-Be Mas (KpacHbIil) U MO TOAOBBIM KOJbLAM jAepeBbeB B Kauimupe (cuHuit); oc —
conepxanus 8C B pudax Abposxoc (kpacHblit) 1 Hunramoo (cunuit) mocie ®CC; 6, d, 3 — ux 60-JeTHsIsI COCTaBISIOLIAs;

ee crnekTpbl: 6 — Manunau, e — Kammup, u — AGpoJxoc

oTCcTymaeT K 3amagy go 60—70°B.xa. Bocrounee
70° B. 1. ¢ 10Ta Ha ceBep, yepe3 beHraabckmii 3amB K
Tubety dopMupyeTcs 1ermoyka yyacTKOB ITOBBIIIEH-
HbIX 3HaueHuil oP. Haubosee akKTMBHBIM M3 HUX
(cP > 1,2) aBnsieTcs paiioH I0TO-BOCTOYHOM TTepude-
pun FOXXHOMHIMIACKOTO MakcUMyMma aTMocthepHOTo
nasiaeHus. JIas ocrambHbIX 6P ~ 0,4—0,5. B 3T0 Bpe-
Ms 007aCTh MajJ0a3suiCKON aHOMaJIMU P 3aMeTHO
cnabeet u cMmentaercs 6osee yeM Ha 2000 KM K ceBe-
po-3anagHoMy TTobepexbio CpennzeMHoro mopst. Oc-
nmabeBaoT aHomanuu oP m B CeBepHoli Adpuke,
HNpane u Ha Tubere.

CremyeTt 3aMeTUTD, YTO KPYITHOMACIITaOHBIE CBSI-
31 apaBUIICKOTO MYCCOHA C KJIMMAaTUYECKUMU YCIIO-
BusiMu Acdpuku, Trbeta 1 cMOMPCKOTO aHTUILIMKIIOHA
HCCIIeI0BaINCh HeomHoKpatHo [19, 25, 49]. Anazo-
TUYHBIE CBSI3U CEBEpO-3amaga ApaBUNCKOTO MOpS,
B YaCTHOCTH, 00acT ApaBUIICKOM IETIPECCUN U pe-
rmoHoB CpenmzemHoro m YepHoro Mopeit M3y4eHbI
ssBHO HemoctaroyHo [31]. Ha BO3MOXHOCTH TaKmx
CBSI3€i yKa3bIBaeT MpUBeAeHHas Ha puc. 4, d KpuBas
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HY-cocrapnsgromeit pssma maagekca NAO [35], Beime-
nieHHast mojocoBbiM @CC B muanazone 50—70 neT u
crtaxeHHas ®CC ¢ nepuogoM 15 er.

Hanbonee minMHHBIE psAObl HATYPHBIX HaOJome-
HU orpaHndeHs 2,0—2,5 meprnogaMu UCCIIEIyeMOTO
Konebanus. [loaToMy mis M3ydyeHUsS YCTOMYMBOCTHU
W APYIMX MPOCTPAHCTBEHHO-BPEMEHHBIX OCOOEHHO-
cTei JeicTBUs ~60-JeTHEro IWKJIAa aHaJIOTUYHast
OIMMCAaHHOM BHIIIIE TIpolieaypa GuiabTpaliny ObuIa uc-
MOJI30BaHAa TS TajJeOKIMMaTHYecKux psgoB. [lpu-
MepHl TTOJYIeHHBIX TTOCe (PUIBTpAIIKM PE3YyIbTATOB
MpeacTaBiIeHbl Ha puc. 6. JIns BeimesieHusT Hanbooee
HU3KOYAaCTOTHBIX COCTABJISTIOIINX (TPEHIOTIOT00HBIX)
(puc. 6, a, e, u) ucnoapzoBaicg M®CC ¢ neprogom
40 mer, mist ~60-7IeTHEro IUKJIAa — ¢ TEPUOIOM
25 net, nmocie 4yero pesyabrar criaaxupancst OCC ¢
nepuongom 10—15 merT.

W3 puc. 6 BUZHO, UTO BCE TPEHIOMOAOOHBIE KPH-
BBIE JUISI KOpaJutoBeix pucoB B mepuon XIX—XX Ba.
OT 3aMagHoro 0 ro-BOCTOYHOTO Mobepexuit MH-
IWICKOTO OKeaHa MMEIOT OJHY U Ty K€ TeHIEeHIIMIO K
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Puc. 7. HY-cocrapnsitouie ¢ nepuonom 400—600 ner psimoB: a — orioxeHuid dopamunudep G. bulloides na menbdpe Omana
(KpacHBbIii 1IBET) U MO TOMOBBIM KOJIbI[aM JePeBbEeB B ABCTpaiuu (CHHUIA); ¢ — comepxaHus §'°0 B kepHax JegHuka r. Kuauman-
mkapo (KpacHbli) U B crajarmutax FOxHoit Adpuku (cuHuit); nepuod ~65—75 aem: 6 — nns Actpanuu, 0 — 1. Kuiumanmxka-

po; 6, e — BU-cnekTpbl IByX MOCJIEIHUX PSIOB COOTBETCTBEHHO

CHUXEHMIO COOTBETCTBYIOMMX 3HaueHn 80 u §3C.
DTa TeHIEeHLM coBHagaeT Ha oTrpeske mocie 1900 r.
" 17151 0oJiee JUIMHHOTO PsiIa IO TOHOBBIM KOJbIIAM
nepeBbeB B Kammupe. Bmecte ¢ TeM B 1LeJIOM MO
STOMY PsIIy SIBHO BbIIEJsIeTCs (hparMeHT KojiebaHuUs
¢ nepuogom ~100—120 ser. AHaJIOTUYHBINA pPE3yJib-
TaT MOCJIe YKa3aHHOU BbIlIe 00pabOTKU ObUT MOTYyYEH
IO BCeM psiaaM M sl ~60-JIeTHeTO KoJieGaHuUs.

W3 puc. 6, 6, e, u BUIHO, 4TO B Auama3oHe ot 40
no 70—80 neT, mMo-BUAMMOMY, NEeUCTBYET HE OIHO
WINA 1Ba, a TPYIIa MeXIeKaaHbIX KoJieOaHU ¢ 10-
cratoyHOo Onm3kmmu 4dactroramu. [lpum sToM mexmy
KPUBBIMU Ha puc. 6, 6, 0, 3 ONATHh HaOIIOMAIOTCS
3aMeTHBIE (ha30BbIE Pa3IMUMs, KOTOPbIE Ha Pa3HBIX
BPEMEHHBIX yYaCTKaX MOTYT U3MEHSTHCSI B IIIMPOKMX
nmpeaenax OT CHMHMA3ZHOCTH A0 IPOTHBOGhA3HOCTH.
Ecau aHanornyHbIM 00pa3om o6paboTaTh 60Jiee IJIMH-
HBII psaa I8 JlegHuKa T. KunumaHmkapo, To MMoMu-
MO KoOJIeOaHUs C TIEPUOAOM, OJIM3KUM K U3y4aeMOMY,
B HEM MOXHO BBIICJUTH W OoJiee JIMHHBIE KoJieba-
Hus ¢ nepuonamu ~100 net. YacTh U3 HUX cOBIamaeT
¢ manabME [50], gacTe gononHseTr ux. OgHO U3 Ta-
KuX KojiebaHMIi TTOKa3aHoO Ha puc. 7, . B aTom ciy-
yae OblJ1a MCIIOJIb30BaHa TocienoBateibHOCTh DCC
¢ epuogamu 500, 100, 40 u 20 mer.

Bbojee mIvHHBIE PSIIBI AAIOT BO3MOXKHOCTh YBH-
JeTh aMIUIMTYIHYIO MOLYJSIUI0 ~60-JIeTHeTO KoJie-
OaHMs TTOJOOHO TOMY, Kak 3TO TokazaHo B [27] Ha
200-yeTHEM OTpe3Ke IS KOPOTKUX ITUKIIOB C ITePUO-
mamu ot 4 mo 20 net 1o comepxanuio 50 B crajar-
muTax Ha tore Omana. Ha puc. 7, 6 ~60-y1eTHee Ko-
Jie0aHue BBIICIEHO M3 psiga IO TOMOBBIM KOJbIIaM

40

nepeBbeB B ABcTpanuu (Time Series Data Library by
R. Hyndman and M. Akram) mociemnoBaTeIbHOCTBIO
[M®CC ¢ nepuogamu 400—700 u 40—80 ser, mocie
yero criaxeHo @CC ¢ nepuonom 20 jet. CurHaa Ha
puc. 7, 6 UMeeT ABYCTOPOHHIO MOMYJISLINIO, U €r0
ormbaroias B CIJIaXXeHHOM Buie OaM3Ka K KoJeba-
HMIO ¢ TepuogoM ~400—600 ner. Dra BeJIMYMHA CO-
BIAIaeT C aHAJIOTUIHOM XapaKTepUCTUKOM OoJiee HI3-
KOYaCTOTHOM COCTaBJSAIONIEll OTOro Xe psaa
(puc. 7, a).

N3 BY-cnekrpa psina (puc. 7, 6) BUZHO, 9TO KpPO-
Me KoJiebaHus ¢ nepuomoM ~60—70 jieT B HEM XOpo-
110 BhIpaxkeHa ~95-7eTHSsSI rapMOHUKA, YTO OJIM3KO
Mo BeJu4ynmHe K umkiy IeiicOepra. AHaTOTUYHBIN
pe3yibTaT MoKa3aH Ha puc. 6, e I psiia 1Mo Touo-
BbIM KoJsibllaM aepeBbeB B KammMupe. B BU-cnekrpe
KoJjebaHusl, OTOUIBTPOBAHHOTO W3 psla JeTHUKA
r. Kmummmanmxapo (puc. 7, d), IOMUHUPYET TapMO-
HUKa ¢ nepuomoMm ~75 net. Ilpu 3ToM ObUTA TTOCIHE-
noBatesibHO Mcnob3oBaHbl @CC ¢ nepuomamu 400,
100 u 30 net. Cnenys tepmuHosioruu [4, 10], curHa-
JIBl pSIIOB Ha puC.7,0 U 6,6, KaK U MCXOTHOTO
KJIMMaTU4YeCKOTo psma jegHuka r. KmnmmaHmkapo,
a Takke OOJBIIMHCTBA APYTUX KIMMATHUYECKUX DSi-
JIOB MOTYT OBITb Ha3BaHBI CJIOXHBIMU KOMITO3MIIV-
OHHBIMM, WJIW TOJU(GOHNUECKUMU.

[TomydyeHHBIE pPE3yJbTaTHl C YYETOM OOJIBIION
MMPOCTPAHCTBEHHON YHaJ€eHHOCTH IpPyr OT Jpyra
IMyHKTOB HAOJIONEeHWI, NTaHHbIE KOTOPBIX ObUIM HC-
TOJIb30BaHBI (BOCTOYHOE TTOOEepeskbe AQPUKM, 3armmaj-
Hoe TTobepexxbe ABCTpaianm, npearopbs ['mManaen),
YKa3bIBaIOT Ha OOIIIeTJIaHeTapHBI XapaKTep HCCIe-
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JMOBAHHBIX KoJiebaHuil. OO0 3TOM XXe CBUAETEIbCTBY-
0T U apyrue nybonaukanum [6, 8, 22, 43,47, 50 u ap.].
B CBSI3M ¢ 9TMM HIXe PacCCMOTPEHBI BOBMOXKHBIC CBSI-
31 UCCIIEAYeMOTO SIBJICHUSI C COJHEYHON aKTHWBHO-
cthio. Kpome Toro, Kak ykasaHO BBbILIE, 3TH W JIpY-
rue aHaJorM4Hble pe3yabrathl [6, 8, 12, 40, 43, 50]
JAl0T OCHOBAaHME IIPEINOJIOXNUTh, YTO B AMAria3oHe
ot 40 no 70 et meiicTByeT HEe OMHO WJIM IBa, a TPYII-
na MEXIEeKAIHbIX KOJeOaHU C TOCTATOYHO OJIM3KM-
Mu yactotamu. [locieaHee CylecTBEHHO 3aTPYAHSIET
WX BbIIEJICHUE W U3YYCHHUE.

Heobxonrma pazpaboTka METOI0B U aJITOPUTMOB
He TIPOCTO Y3KOIIOJOCHOM, a peXXeKTOPHOH (¢ MM pu-
HOM TI0JIOCHI TIPOTTYCKaHUS B JaHHOM cJiyyae He 0o-
JIee OTHOTO Toa) MIBTPAIINM C BO3MOXHOCTBIO CKa-
HUPOBAaHUSI YaCTOTHOTO JWala3oHa MCCIeIyeMbIX
CHUTHAJIOB, YTO CaMo IT0 cebe sSIBJIsIeTCsl HeTPUBUAJIb-
HOI MaTeMaTH4YecKoil 3amaueii [36]. DTo mM0O3BOJIMIO
OBI cO31aTh MOJIE3HOE aHAIMTUYECKOE JOTOJTHEHNE K
6a3zoBoMy TpeobpaszoBaHuio Dypbe, KecTKast yCI0B-
Hasl ceTKa 4acTOT KOTOPOTO TO3BOJIAET JIUIIb MPHU-
OJIM3UTETLHO WHTEPIIOINPOBAaTh, @ HE BOCIIPOM3BO-
INTH MCCIeayeMbIe CIIEKTPHI [9].

Celiyac MHOTO€ M3BECTHO O B3aMMOCBSI3SIX MEX-
JIy COCTOSTHUEM COJIHEUHOM aKTUBHOCTH, 3JIEKTpOMAr-
HuTOC(hEepH 3eMJIM U BEPXHUX, a TAKXKe, OMOCPEnO-
BaHHO, HIDKHUX CJIOeB aTMocdepsl [1]. AHamornyHbIe
CBSI3W OTIMCAHBI M 1J11 JmTocheps [2]. O0o0meHme
9TUX CBEICHUI JaeT BO3MOXHOCTh MPEINOJIOXHTD,
YTO MArHUTO3JIEKTPUYCCKUE SIBJICHUS WTPAIOT POJIb
MOCPEAHUKA MEXIY COJTHEYHON aKTUBHOCTBIO U W3-
MEHUMBOCTBIO KIMMara 3eMiIi. PUTMoTMHAMUYECKUIA
noaxon u MIT®DB B mepcneKTHBE Jal0T BO3MOXHOCTh
O00BEIMHEHMST TPEACTABICHUM O B3aUMOICUCTBUM
MeXIy TMOICHMCTeMaMU KiuMaTa ¢ IpeobjagaHueM
HanpaBJeHUsT TTPUYMHHO-CIEACTBEHHBIX CBSI3eH OT
6os1ee GIOMANIHBIX (BBICOKOYACTOTHBIX — 3JICKTPO-
MarHutocdepa) K 0Oojiee IJIOTHBIM (HM3KOYACTOT-
HBIM — atMocdepa, Tuapocdepa, aurocdepa) Ha oc-
HOBE CBOIWCTB (hppaKkTaJIbHOCTM U pe30HaHCA B
U3MEHUYMBOCTU COOTBETCTBYIOIIMUX ITPOIIECCOB U IIO-
e [5, 6, 15].

Ha puc. 8 mpuBeneHbl pe3ynbTaThl (PUIbTpALIUN
®CC psImoB CpeIHETOMOBBIX 3HAUCHUI ynce Boib-
da (1700—2010) ¥ TOPU3OHTAIBLHON KOMITOHECHTHI
HaNpSDKEHHOCTH  T€OMArHUTHOTO — TOJIST  3eMJIn
(H,uTm) mo tpem cranmmsaMm: Kakwmoka (AmonHus,
36,25° N, 140,15° E, 1913—2006 rr.), AHTaHAaHApUBY
(Maparackap, 18,93° S, 47,52° E, 1902—2006 rr.) u
Xepmanroc (FOxmast Adpuxka, 34,41° S, 19,23° E,
1941—2006 rr.). BTN psObl MOJYyYeHbI U3 06a3bl JaH-
HBIX SPIDR B HNHuTtepHeTe (http://
spidr.ngdc.noaa.gov/spidr/dataset.do). [list ux obGpa-
OO0TKM MCIOJIb30BaHbl TochenoBateabHo [1DOCC B
nunamna3one 40—70 ner u ®CC ¢ nepuomom 10 et
st uncea Boabda u ®CC ¢ nepuomom 10 net g
H-xomnoHneHThsl. Ha coBnapatoiieM oTpe3ke BpeMeH!U
KpuBble unces Bonbda u H-KOMIIOHEHTH Ha CTaH-
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nun Kaknoka (pwmc. 8, a) oim3ku o ¢opme, HO H
3ama3abeiBaet mo ¢ase npumepro Ha 10—15 mer. Co-
MOCTaBJIEHUE DTUX KPUBBIX C AaHAIOTUYHBIMU KPUBBI-
MU JUIS TTapaMeTpoB aTMocdepbl, TPUBEICHHBIMU
BBIIEe MM B pabote [30], mokasamo, 9TO M3MEHUYM-
BOCTB aTMOC(hephl TAKKe 3aITa3IbIBaeT OTHOCUTEIBHO
H-xommoHeHTHI Ha 5—10 jeT. DTO CBHIETEIBCTBYET
B ITOJIb3Y MPEIJIOKEHHOTO BBIIIe HAIpaBJICHMS TPHU-
YUHHO-CJICICTBEHHBIX CBSI3¢ii, OMHAKO IJISI Cephe3-
HBIX BBIBOIOB JAaHHBIX O TEOMAarHUTHOM IIOJie TTOKa
SIBHO HEIOCTATOYHO.

Ha puc. 8, a B mepmon 1850—2000 rr. BMOHO
JeiicTBre B OCHOBHOM ~100-JIeTHero 1yKia, XoTs B
criekTpe uucesl Bosbda ecTh TApMOHUKU — ITOMU-
HaHTBl 1 ¢ mepuomamu okojo 50—70 mer. Kpome
TOro, KpuBbie H-KOMIOHEHTH Wi AmoHuu u iora
WHauiickoro okeaHa HaxoOAsATCSI, BUIUMO, B MPOTHU-
Bochaze. Takum 00pa3oM, 1 B 3TOM CJIydae OYEBHIHO
HaJIM4ue pa3HbIX BUAOB MOIYJSILIUUA B UCCIEIYEMOM
nuara3oHe kosiebaHuii. CKopee Bcero, 31ech Tpymia
KoJieOaHUI UMeeT OJIM3KHE YaCTOTHI.

Beire ynomuHanoch [17, 42], uro ~60-meTHSIS
M3MEHUYMBOCTh MYCCOHA CBsI3aHa C COJTHEYHOI aKTUB-
HOCThIO0. OIHAKO MO APYIMM ITyGIMKAIUsIM, HAITlpU-
mep [21, 32], BUOHO, YTO MAacKUpYyIollee AeiCTBUE
100-1eTHeTO0 M OOJIce HM3KOYACTOTHBIX KOJeOaHWA
3aTpyAHsIET oOHapyxeHue ~60-1eTHEl M3MEHYMBO-
CTU B COJTHEYHOW aKTUBHOCTU. MBI MCIIOJIb30BaIMN
IJIST 3TOTO OoJiee MIMHHBIN, 4eM B [21], psimo maieo-
peKkoHCTpyKIMu 4Yucen Boabda 3a mociaenHue
~11 000 et [45].

Ha puc. 8, ¢ mokasaH orpe3ok psaa (¢ 1000 r. mo
H.5. no 1895 r. H.3.) mocne ®CC ¢ mepuogamu
nociaenoBarenbHo 410, 110 m 50 net. B BU-cnekTpe
JAHHOTO OTpe3Ka (puc. 8§, ¢) Ha obiIeM (poHe MOXKHO
BBIAEIUTh TPU TPYMIIBI JOMMHAHT B AUana3oHax 42—
46, 55—65, 70 n 80—90 ser. Ilocnennnii grama3oH
OTHOCUTCI K LMKy [neiicoepra. bauskuit n paxe
Ooyiee OYEBMAHBIN pE3YJbTAT OBLI IIOJYYEH ITOCIIEe
AHAJIOTUYHON 00pabOTKM AJIS OTpe3Ka psaa JOHHBIX
omioxXeHui Ha menbde [Takucrana (puc. 8, d). B ero
CIIEKTpe TPYIIIbI JOMUHAHT HAXOASTCS B TMAaTla30HAX
50—60, 70—80 u 90—100 net (puc. 8, e). Dtn Benu-
YUHBI B OCHOBHOM COBIAJAIOT C pe3ybTaTaMu CITeK-
TpaJbHOTO aHaJM3a maHHoro psma 3a 5000 met B [23].
TakuMm obpa3zoM, Te TpyIIbl KOJAeOaHUIi ¢ OIU3KUMU
YacTOTaMU B MeXIEKaTHON M3MEHUMBOCTU MYCCOHa,
0 KOTOPBIX IIIJIJa peYb BBILIE, B TOM YHUCIE TPYITIY
KoJieGaHui, (GopMUPYIOIIMX ~60-JIeTHUI LUK U eTO
MOAYJISLNH, CIeAyeT MCKaTb MPUMEPHO B 3THX Ke
001aCTSIX YacToT.

Ha npumepe moJist cpefHETOA0BbIX 3HAYCHUH aT-
Moc(hepHOTO TaBJICHUS 10 JaHHBIM peaHaIn3a MOX-
HO MOKa3aTh, YTO CBs3aHHas ¢ ~60-1eTHUM KoJieba-
HUEM TIPOCTPAHCTBeHHass AWMHaMuKa WMHauiickoi
MYCCOHHOM ob6jactu (puc. 9, a, 6) B IIepBOM TNpHU-
OJIMKEHUU MOXET ObITh CBEJ€HA K U3MEHEHUIO pa3-
MEpPOB U PACITOJOXEHUSI OCHOBHBIX 00JlacTeil BBICO-

41



230
'z
=
2152
= e
= %
T e
2()()75 T T T T 297
1700 1800 1900 2000
T'oast
a
7\ | |
10.0 | w
= [ [ \
= [ [
§ 0.0
M l
] |
S-100 | !
=) } } }
900 0 900 1800
Toner
6
T
(]
=
= 0.0
=
5 ‘
= |
en |
L St Ak s
0 500 1000 1500 2000
Toam
P

+
\

(>0~m ““‘ S

AMOUTYAa TAPMOHUKH, €1,
™
T

-
(=)
<

I
20 40 60 80 100120
Ilepuon, met

0 100 200 300

Ilepuox, met

0
5
v
=0.012—
=
T ]
S
=<3 o
£0.006
é}yooo M | J‘ HL
5 20 40 60 80 100120
< Ilepuon, met
e

5
v
=0.012—
=
T ]
e
= .
£:0.006
2 o ooo kil ]
2 UL
!E.' ( [ —
E
<

e

Puc. 8. HY-cocrapnsiiouiue psiioB: @ — CPEIHEroAOBbIX 3HAaYeHMil uuces Bosbda (KpacHblil 1IBET) M FOPU3OHTAIBHOM KOMIIO-
HEHTbl HaMpsIKEHHOCTU reomMarHutHoro mojst B Kakuoka (cunHuit), 'epmaHyce (3eieHblil) 1 AHTaHaHapUuBY ((puoJeTOBbIN); 6 —
criektp HY-cocrapnsionieit uncen Bonbda; ¢ — oTpe3ok majeopeKoHCTpyKiuu yucen Bomabda 3a mocienHue ~3000 et mocie
06pabotku PCC; ¢ — ero BU-crekTp; 0 — oTpe3oK psima jorapudma TOJIIMHBI TOHHBIX OTJIOXEHUI Ha ieibode [TakucraHa 3a
nocnenHue ~2040 et nmocne o6padotku ®CC; e — ero BU-cnekTp

koro (okoyo 30° 0. m.) m HHM3KOTO (OKOJNO 20—
30°c. m.) maBneHusa. U3 puc. 9, a BUOHO, 4TO B
nepuon 1955—1965 rr. (“3uma” gaHHOro LIMKJa) 00-
JIaCTh HU3KOTO IaBJIeHUS] 00pa3yeT IIHUPOKYIO TOJI0-
cy ot 3amagHoit Abpuku no KOro-Bocrounoit Azun,
pacmpocTpaHssIch Ha IoT mpuMepHo mo 10° fo. mi.,
U IIPaKTUUYECKU JOCTUTaeT CEBEPHOU OKOHEYHOCTH
0-Ba Maparackap. XapakTepHbIi MHAMKATOP IpPO-
mecca Ha PHUCYHKe — TojoxkeHme m3obap 1009—
1011 rITa. DTOT MEprOA MOXHO COOTHECTH C OTPH-
nareabHOM haszoit 10D.

B mrepmonx 1990—2001 1r. (“;eT0” MccaemyeMoro
IWKJIa), HAIIpOTHB, YCUJIMBAETCSI 00JIACTh BBICOKOTO
JAaBJICHUS, PACIIPOCTPaHsIsI CBOE BIMSIHME Ha CeBep K
9KBaTOpPY, OCOOEHHO aKTMBHO BIOJIb ITobepexbsa Ke-
Hun 1 Comanu (puc. 9, 6). ObjJacTb HU3KOTO AaBjie-
HUS ocTabeBaeT, pa3melisieTCsl Ha HeCKOJIBKO JIOKaTb-
HBIX LIEHTPOB M B ApPaBUIICKOM MOpPE OTCTyHaeT K
nobepexnio I[lakucrtana m WMHomm. BTOT Tepuon
MOXHO COOTHECTH C TOJIOXUTEIbHOMI (da3oii 10D.
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ITono6HBIM 00pa3oM, HO MeHee MacluTabHO, TIPO-
UCXOIAT U3MEHEHNUS U B TI0JIE PEaHAIN3a £, B 9T XK€
neproabl. OCHOBHYIO YacTh JAHHOTO ITOJISI CEBEpHEe
15° 10. 1. 3aHMMAET BBITSIHYyTast yriioMm oT [lakucrana
K nobepexpio TaHsannm obmacth ¢ £, =~ 2728 °C
(puc. 9, e, d). B 1955—1965 rr. ycioBHas rpaHulia
9TOM 00JIACTH Ha 3amaje MPOXOIUT IPUMEPHO MEXIY
yctbeM p. UMD u 1. Hap-Bc-Camam (puc. 9, ¢). Y no-
o6epexps Comanm, ApaBuiickoro m-Ba, IlakucraHa,
B AneHckoM n OMaHCKOM 3aJIMBaxX pacIiojlaraercs
mmpoxas (1o ~800 xm) mojoca ¢, < 26 °C. I1pu aTom
3aMeTHa cBsg3aHHasg ¢ COMaJMIICKUM TedeHUeM 00-
JIaCTh allBEJIJIMHTa Y APaBUIICKOTO MOGEPEXKbSI.

B mepuon 1990—2001 rr. B Hambosiee Teruioi
YacTU TIONA MOSABIAIOTCA ydacTKu ¢ f, > 29 °C
(puc. 9, d). Obnacts 3Hauenwmii £, = 27 °C omyckaer-
cs o 15° 10. 1. 1 BXomuT B M03aMOMKCKUIA TIPOJIMB.
[Tooca Gonee XOJMOOHBIX BOM, CBsI3aHHBIX ¢ CoMa-
JIMCKUM TeYeHUEM, 3aMETHO COKpAIllaeTCsl B pa3Me-
pax. U3 puc. 9, ¢, 0 BUAHO, YTO OCHOBHBIC M3MEHE-
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Puc. 9. Tlons cpenHMX rofoBbIX 3HaYeHUi atMocdepHoro maeineHust (rlla) m temmepatypbl Boabl (C) B MOBEPXHOCTHOM CJIOE
WHIuiicKoro okeaHa Mo AaHHBIM peaHaIn3a COOTBETCTBEHHO 3a 1955—1965 (a, ¢) u 1990—2001 (6, d), a Takke 1949—2009 rr. (6, €)

HUS B NOJIE [, B OTJAMYME OT MOJA aTMOC(epHOro
IaBJICHUSI, TIPOMCXOAST ceBepHee 15°10. 1. B aTom
cllyyae XapaKTepHOE IIOJIOXKEHHEe WMeeT M30TepMa
25°C. B cpennem xe (3a 1949—2009 rr.) reorpacu-
YeCcKOe pacITOJIOKEHUEe M pa3Mepbl 3THX OCHOBHBIX
obnacTeii JaBJIeHUS W TeMIIepaTypbl BOABI OCTAIOTCS
ycToitumBeIMU (puc. 9, 6, €), a Bapuallii B COOTBET-
CTBMH ¢ (hazaMu IIUKIOB IMIPOUCXOIST OTHOCUTEIHHO
CpeIHUX XapaKTepPUCTHUK.

BmecTe ¢ TeM M3BeCTHO, YTO 3aMETHBIC pa3jiv-
Yyusl B MPOCTPAHCTBEHHO-BPEMEHHON pealn3aluu
OIHUX U TeX Xe (a3 Kak MCCIeI0BaHHOTO, TaK U
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IPYTUX MEXIEeKaIHbIX KOJIeOaHWil XapaKTepHBI IS
PSIOB M MoJIell BCceX KOHTPOJIMPYEMBIX B HayKax O
3emite mmapameTpoB. CorjacHO HallUM JAHHBIM M
IaHHBIM PaboT, IPUBEACHHBIX B CIMCKE JIUTEPATY-
pbl, pernoH MHAWiIICKOTO OKeaHa B 3TOM OTHOIIE-
HUU HE SBISETCA MCKIIOUYeHHeM. MOXHO TIpearno-
JIOXWUTh, YTO OOpa3oBaHWE W IPOCTPAHCTBEHHAsI
IVWHAMHWKa YKa3aHHBIX BHIIIE JIOKAJBHBIX 00J1acTei,
HampuMep B IoJie aTMOC(HEPHOTO JaBJICHUSI, PaBHO
KaK ¥ pUTMOAMHAMUKA BPEMEHHBIX PSIA0B, CBSI3aHbI
M BO MHOTOM SIBJISIIOTCSI CJIGICTBUEM CYIIECTBOBA-
HMSI OOIIEeTIAHETAPHOTO MOJISI OPTOTOHABHBIX CTOSI-
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yux u Oerymux BoiaH (OBII) atoro mapamerpa u
W3MEHEHU, TIPONCXOMSIIINX B HEM Ha MEXTOIOBBIX
MaciuTabax B 3aBUCMMOCTH OT (ha3 JOMUHUPYIOIINX
nukioB [4, 47, 51].

B nanbHelieM MOXHO TTonpoboBaTh CBsI3aTh 00-
JIACTHM YCTOMUYMBBIX aHOMAJIMIA, HAIIpUMep, aTMochep-
Horo maBieHmst (B ToM uymcie LIJIA) co crosummm
posHamu OBII, a BpemMeHHBIE aHOMAJIMU — C €ro
OerymmmMu BojHaMu. To XXe MOXHO BBITIOJTHUTH U B
OTHOIIIEHNU YX€ M3BECTHOTO B HACTOSIIEE BpeMs
MHOXECTBa Pa3JUYHBIX IUITOJbHBIX CTPYKTYp B at-
Mocdepe n B okeane, Bkiaodass IOD. IIpu aTom cTe-
neHb Bkiaga OBII B dhopmupoBaHue 3THX 0OBEKTOB
WUCCJIEIOBAaHUM €1e TOJbKO MPEACTOUT OLICHUTb.

BoiBoapl. XapakTepHBIMU ITPOCTPAHCTBEHHBIMU
MaciuTtabaMu UIST OCHOBHBIX BO3IEMCTBUIA, CYIIE-
CTBEHHO M3MEHSIOIINX PEXUM MYCCOHHOI 00JIacTh
WHnuniickoro okeaHa B MeXAeKaIHOM IUAIla30He M3-
MEHUYMBOCTH, B TIEPBOM TPUOIKEHUM MOXHO CUM-
Tath MaciTadbl He MeHee 5000—7000 xkm.

Benyiyio pojib B M3MEHYMBOCTU PEXUMa MYC-
COHHOW LMPKYISIUMU MYCCOHHOM oOnactu Mumuii-
CKOTO OKe€aHa Ha MPOTSKEHWM TIOCIEIHUX ABYX CTO-
JIETUA WIpaeT KBA3UIIEPUOIUUYECKOE KoJiebaHUE C
nepuoaoM, 6au3kuM K 60 rogam. IlosoxuTenbHbIIA
MOJTYTIEPU O 3TOTO KOJIeOaHsI, BUIMMO, 3aBEPIITUTCS
B Omxaiiime 5—7 JeT, mocje 4ero misd ApaBHICKO-
ro mMopst mpuMepHo Ha 25—30 JeT HOJKeH yCTaHO-
BUTBHCS peXuM oTpuiiaTebHO# (a3l mHAekca IOD ¢
YMEPEHHBIM TTOBBILIEHWEM €r0 OMONPOIYKTUBHOCTH
W JIPYTMMU M3BECTHBIMU MOCJIEACTBUSIMMU.

JaHHBI UK SBASIETCS CJIOXHBIM KOMIIO3M-
IIMOHHBIM CUTHAJIOM BCJIEACTBUE COUETAHMS HECKOJIb-
KHUX TPYIII KOJIeOaHW I ¢ OJIM3KUMHM YaCTOTaMU B T1a-
Mma3oHax TMpuMmepHo 42—46, 55—65 u 70 jaer, uTO
MPUBOINT K €T0 akTUBHOW Monyisiuu. Eine omwH
pe3yabTaT TaKoil KOMITO3UIITMOHHOCTHA — CYILIECTBEH-
Hoe pasnnuue B (azax ~60-1eTHero MKIa VIS pas-
HBbIX palioHOB Kak MHAMKICKON MOACUCTEMBI, TaK U
A3MaTCKOTro MyCCOHa B IIEJIOM. DTH CBOMCTBA MCCIIe-
JIOBAaHHOTO CHUTHAJIa YCTOMYMBO MPOCIEKUBAIOTCS 110
pa3HBIM THUIIAaM JAaHHBIX ITaJ€OPEKOHCTPYKLIMI Ha
npotskeHnu mociaexHux 2000—5000 ner.

Kpome rpynmbl ~60-j1eTHeTO KoJIeGaHMS Ha MEXK-
TodOBBIX MacliTabax OEeWCTBYIOT elle, M0 KpaiHei
Mepe, IBe 3HaUMMBble Tpyrnbl BU-kone6anuii ¢ nepuo-
mamu ~9—15 u 20—30 neT Ha pone 6onee HU-1mkimoB
¢ neprogamu > 100 ter. OcoOGEHHOCTH MX MPOCTPAH-
CTBEHHO-BPEMEHHOTO COYETAaHMS IMOKa HETOCTATOYHO
n3ydeHsl. [loaToMy BTOpOE TOJIOXXKEHHE BHIBOIOB B
€ro TIPOTHOCTUYECKOM YacTW HYXHAeTCs B YTOYHE-
HUW U JTOTIOJTHUTEJBHBIX UCCIIEIOBAHMUSIX.
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KBA3IIIECTUAECATUPIYHUN ITUKJI MYCOHHOI OBJIACTI IHAINCHKOTO OKEAHY

3a JaHMMU peaHasisy, CTallioHapHUX BUMipIOBaHb y Mexax ocTaHHix 60—100 pokKiB i maieopeKOHCTPYKIIiA JOCTiIKEHO
MPOCTOPOBO-YACOBUIA PO3TOILT ~60-piYHOTO KOJMBAHHS TSI YACTMHU TiIPOMETEOPOJIOTIYHUX, TiIpOoGhi3NIHMX i Teo-
¢iznuHKx nmapameTpiB Apasiiicbkkoro Mops Ta IHmilicbKoro okeany. Ha 11iii miacTaBi po3rjsiHyTo AJOMiHYIOUYi HUHI
KJIiMaTUYHi TeHAEHIIil MiHJIMBOCTI 3a3HaAUEHUX MTapaMeTpiB IJIs1 Pi3HUX YACTUH PETiOHY Ta 0OCOOJMUBOCTI iX CIIEKTPaib-
HUX CTPYKTYD.

Knrouosi cioBa: MmycoH IHailicbkoro okeaHy, JaHi peaHaslizy Ta CTallioHApHUX BUMipIOBaHb, MMajJeOPEeKOHCTPYKILii,
MiXIeKamaHa MiHIMBICTh, ~60-piyHUIA ITUKIT.

V.N. Eremeev, A.N. Jukov, N.E. Lebedev, A.A. Sizov
A QUASI-60 YEAR CYCLE OF MONSOON REGION OF THE INDIAN OCEAN

A spatial and temporal distribution of a ~60-year oscillation for some hydrometeorological, hydrophysical and
hydrobiological parameters of the Arabian Sea and Indian Ocean have been studied, based on re-analysis data, long-term
stationary data measurements and paleo reconstructions. The authors describe particularities of these parameters variations
for different parts of this region and of their spectral structures.

Keywords: Indian ocean monsoon, data of re-analysis and steady-state measurements; paleo reconstructions, interdecadal
variability, 60-year cycle.
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