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Pedepat. Pazpaboranssiii HaMu B 1998 1. MeTOI TOATOCPOYHOTO MPOTHO32 MOTOMBI ISl YMEPEHHBIX IIHPOT
CeBepHOro MoJymiapuss OCHOBAaH Ha JBYXMECSYHOW aHAIIOTMYHOCTH aTMOC(HEPHON LUPKYJIALHMH, KOTOpast
XOPOIIIO BBISBISIETCS ¢ MOMOIIBIO TPAAUIIMOHHOTO METO/Ia aHAJIOTOB OAHOTO ce30Ha. [loToMy aHanOrHIHOCTH
aTMOC(EPHBIX MPOLECCOB BO BHETPONUUECKHX MIMpoTax FHOKHOTrO Imojyiapus Takke Oblila UCCIIe0oBaHa C
TIOMOII[BIO METO/Ia TPAANIIMOHHOTO aHAJIOTa. AHAJIOTHYHOCTh MEXTy IIPOIleCcCaMy ITOCTIEA0BaTENbHBIX JHEH Ha
(bMKCHPOBAHHO TEPPUTOPUH C YUSTOM COBIIAJICHUSI BCEX reorpaduuecKix KOOPJHHAT T03BOJIHIIA YCTAHOBHUTS B
IOxHOM monymapuyu ABYXMECSYHYIO KBAa3HIEPHOJHYHOCTh KPYIHOMACIITAOHOW, ¥ CIeJ0BaTEeIbHO
PETHOHAIBHOM, TUPKYIISILIAN aTMOC(EpBI.

VYuauteiBass OOHapyKEHHBII INEPHOX KBA3UIEPHOAWIHOCTH PETHOHAIBHON aTMOC(EpHOH MUPKYISIAN
AHTapKTHYECKOTO HOIyoCTpoBa okojao 60 aHeil B seTHHN mepuox u oxoio 70 aHeil B 3UMHHN HepHon,
pa3paboTaHa MPOrHOCTHYECKAs CXeMa aHOMAJINH CpeTHEl MeCSTIHOU TeMIieparyphl Bo3ayxa. [Ipornoctrueckast
CcXeMa aHOMaJIUM CpelHel MECSYHOW TeMIIepaTyphl BO3ayXa i paiioHa cT. Ak. BepHanackwuii paspaborana ¢
MeCSYHOHU 3a0/IarOBPEMEHHOCTHIO C TOMOIIBIO YPaBHEHUH JIMHEHHON perpeccuu. B kauecTBe mpemuxropa B
YPaBHEHUHU JIMHEHHOW PpErpeccuM HCIONIb3YyeTCsd AHOMANUSl CPEeJHEM MECSYHOM TeMIeparypbl BO3AyXa
HCXOIHOTO Mecsiia. OneHKa MPOrHOCTUYECKON CXeMBbl OblIa BHITIOJHEHA HA 3aBUCHMOM MaTepHaie OTACIbHBIX
JIET ¥ TI0Ka3aja yCIEeNTHOCTh MPEIIOKEHHOTO METOa IMTPOTHO3a CPEAHENH MECSYHON TeMIepaTypsl BO3AyXa s
cT. Axanemuk Bepnangckuit. s yimydmieHWs OLCHKM OSKCTPEMAJIbHBIX 3HAYeHWH TeMIlepaTrypbl Hal
AHTapKTUYECKHUM TOIYyOCTPOBOM M CT. AKaJeMHK BepHaackuii cxema JOATOCPOYHOTO TPOTHO32
CpeHEMECSYHON TeMIIepaTyphl Bo3ayXa ObUla JOIOJIHEHA BCIIOMOTaTeIbHBIMU YPaBHEHHUSAMH, YTO IT03BOJISIET
BBIYHCIISITE HKCTPEMANbHBIE 3HAYCHUS. B IeI0M MOXHO OTMETHTh, YTO OOHAPY)KEHHBIE 3aKOHOMEPHOCTU
aTMOC(hEepHOH IUPKYISIMN OKOJO JBYXMECSYHOH KBa3HIICPHOJMYHOCTH ISl YMEPEHHbIX mupotr HOxHOTro
MONyIIapyusi MOTYT OBITH OCHOBOM ISl Pa3paOOTKM METOAA JOJITOCPOYHOTO IIPOTHO3a aTMOC(epHOit
LUPKYJIALIH ¥ IOTOJHBIX YCIOBUH JUIs TEPPUTOPUN AHTAPKTUIBL.

KonroueBble c10Ba: HOITOCPOYHBIN NMPOTHO3 IOTOIBI, JBYXMECSYHAs KBa3HIICPHOJUIHOCTH, aTMOC(epHas
LUPKYJISLHS, aHAJOTHYHOCTh aTMOC(EPHBIX IPOLIECCOB, AHOMAJINS CPETHEMECIIHON TeMIIepaTypbl, JISOBbIH
TIOKPOB.

Mo:KJIHBOCTI JOBroCTPOKOBOTO MPOTHO3YBAHHSI MOTOAHUX YMOB HA/I AHTADKTUYHUM MiBOCTPOBOM.

B.®. Maprazinosa, B.C. Maznepuy, B.€. Tumodees, O.K. [BanoBa.

Pedepar. Pozpobnennii Hamu y 1998 p. MeTon JAOBroOCTPOKOBOTO MPOrHO3Y MOTOAH Ul MOMIPHUX MIMPOT
[liBHiuHOi TiBKyNni 3acHOBaHWI Ha JBOMICSYHIM aHAJIOTIYHOCTI aTMOC(EpHOI HMUPKYIALii, sika 1o0pe
BHSIBIIIETHCS 3 JOTIOMOTO0 TPAANLITHOTO METOY aHAJIOTiB OJJHOTO ce30HY. ToMy aHaIoOriuHiCTh aTMOC(EpHHX
IPOLECIB y MO3aTPONIYHUX IMpoTax [liBgeHHOI MmiBKyi Takok Oyila JOCTIDKEHA 3a JOIOMOIOI0  METOIY
TPaAMIIHOrO aHanora. AHAJIOTIYHICTH MDK IpoliecaMH IOCIIOBHUX [HIB Ha (ikcoBaHiil Tepurtopii 3
ypaxyBaHHsIM 30iry BCiX reorpaitHuX KOOPJHHAT J{03BOIMIA BCTAaHOBUTH y IliBeHHIl MiBKyIli {BOMICSYHY
KBa31MepiOMYHICTh BEIMKO-MACIITAOHO1, a 0TKE perioHanbHOI UPKYIALIT aTMOCchepH.
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BpaxoByrouu BHsBIEHUI TIepio KBA3iNepioANIHOCTI PErioHaTIbHOT aTMOC(HEpPHOT IUPKYIALii AHTAPKTUIHOTO
niBocTpoBa Ou3bKo 60 THIB y TiTHIN nepion i 6au3bko 70 THIB y 3UMOBHIT Iepiof, po3poOIeHO TPOTHOCTUIHY
cXeMy aHOMaJIi1 cepeTHbOT MicsSTYHOi TemMIreparypy moBitps. [IporaocTnuna cxema anomalii cepefHb01 MicsSIHOT
TeMIepaTypy HOBITPsI A1t paiioHy cT. Ak. BepHajchkuii po3po0iieHa 3 MiCSYHOIO 3aBUaCHICTIO 32 JIOTIOMOTOI0
piBHSHB JIiHIMHOI perpecii. Sk mpemuKkTop y pIBHSHHI JIiHIKHOT perpecii BUKOPHUCTOBYETHCS aHOMAJis
CepeHBOT MICSYHOT TEMIIEPATYPH MOBITPs BUXIAHOTO Micsitist. O1iHKa IPOrHOCTHYHOT CXeMH OyJia BAKOHAHA Ha
3aJI)KHOMY MaTepialli OKpEeMHX POKIB i MoKa3aa yCHilIHICTh 3alPOIIOHOBAHOIO METOY MPOTHO3Y CePEeAHBOT
MICSIYHOI TeMIlepaTypH MOBITPs At cT. AkageMik BepHaacbkuil. [l HOMINIIEHHS OLIHKU €KCTPEMAIbHUX
3HAUCHb TEMIIEPATYPU HaJl AHTAPKTHYHUM MIBOCTPOBOM i CT. AKazeMik BepHaachkuii cxemMa JOBIOCTPOKOBOTO
IIPOTHO3Y CePeIHOMICSYHOI TEMIIEPATypH MOBITPs Oyiia JOMOBHEHA TOIOMIKHUMH PIBHSAHHSIMH, 1110 J03BOJISIE
OOUHCITIOBAaTH EKCTPeMallbHI 3HAYeHHS. B minoMy MOXHA BiJ3HAYHWTH, IO BHSBICHI 3aKOHOMIPHOCTI
aTMoc(hepHOT IUPKYIISAIii OIM3BK0 IBOMICSYHOT KBa3iMepioANIHOCTI It ToMipHUX mupot [liBaeHHol miBKyIi
MOXYTb OyTH OCHOBOIO IS pO3pOOKH METOJTY JIOBFOCTPOKOBOTO ITPOTHO3Y aTMOC(hHepHOT IUPKYIIALIT 1 TOTOTHUX
YMOB JUIsl TEPUTOPiT AHTAPKTHIN.

KirouoBi cjioBa: JOBrOCTPOKOBHII TPOTHO3 TOTOOM, [BOMICAYHA KBa3iMepiomWYHICTh, arMocgepHa
LOUPKYJIALIs, aHAIOTIYHOCTh aTMOC(HEPHHX MPOIIECiB, aHOMAIIIS CEPEAHBOMICSIYHOI TEMIIEPaTypH, JTbOIOBUI
TIOKPHB.

Possibilities of long-range forecast of weather conditions over the Antarctic peninsula.

V.F. Martazinova, V. Maderich, V.Y. Tymofeyev, E.K. Ivanova.

Abstract. Developed by us in 1998 the method of long-range weather forecast for the moderate latitudes of
Northern hemisphere is based on two-month similarity of atmospheric circulation which is well revealed by the
traditional method of analogues of one season. That is why similarity of atmospheric processes in the non-tropical
latitudes of Southern hemisphere was also explored by the method of traditional analogue. Similarity between
the processes of successive days on the fixed territory taking into account the coincidence of all geographical
coordinates allowed to setin Southern hemisphere two-month quasi-periodicity of large-scale and consequently
regional atmospheric circulation.

Taking into account found out the period of quasi-periodicity of regional atmospheric circulation of the Antarctic
Peninsula near 60 days in a summer period and near 70 days in a winter period the forecast scheme of anomaly of
average monthly temperature of air is developed. The forecast scheme of anomaly of average monthly air
temperature for the area of Akademik Vernadsky Station is developed with monthly earliness with the aim of
equations of linear regression. The anomaly of average monthly air temperature of initial month is used in
equation of linear regression as prediktor. The estimation of forecast scheme was executed on dependent material
of separate years and showed success of the offered method of forecast of average monthly air temperature for
Akademik Vernadsky Station. For the improvement of estimation of extreme values of temperature above the
Antarctic Peninsula and at Akademik Vernadsky Station the scheme of long-range forecast of average monthly air
temperature was complemented by auxiliary equations, that allow to calculate extreme values. On the whole it is
possible to mark that found out atmospheric circulation conformities of near two-month quasi-periodicity for the
moderate latitudes of Southern hemisphere can be basis for development of method of long-range forecast of
atmospheric circulation and weather conditions for the territory of Antarctic Continent.

Key words: long-range forecast, two-month quasi-periodicity, atmospheric circulation, similarity of
atmospheric processes, average monthly temperature, ice cover.

1. Berymiienne

OpHOM M3 CaMbIX aKTyalbHBIX W CIIOXKHBIX IpPOOJIeM HayKd BBHJY MCKIIOUYUTEIbHOU
BaXHOCTH €T0 B JKU3HU IMPEICTABISCTCS Pa3pabdoTKa METONOB JTOITOCPOYHOTO MPOTHO3A ITOTOIBI.
VccrnenoBanus, HampaBiICHHBIE Ha pPa3pabOTKy METOIOB JOJITOCPOYHOTO IPOTHO3a IIOTOIHI,
Hayasiuch ¢ KoHma XIX — Hauama XX Beka 1ocCie CO3[aHUsl JIOCTaTOYHO IOJHOM CHUCTEMBbI
HHCTPYMEHTAJIBHBIX METECOPOIOTHICCKUX HAOMroneHUH. OCHOBHOM 3a[1adeil 3TUX HCCIICOBAHUM C
LENTBI0 CO3TaHUs METOIOB JOITOCPOYHOTO TMPOTHO3a MOTOABI OBLIO W3YYUTH OOIIYIO ITUPKYIISAIIHIO
aTMoc(hepbl — COBOKYITHOCTh KPYITHOMACIITA0OHBIX IBI)KEHHI B Tporiocdepe u ctpatocdepe.

Haubonee cymiecTBeHHBIE pe3yabTaThl B JTOT TNepuoj nanu ucciaegoBanus b.II.
MynsranoBckoro (MynbsranoBekuii, 1915), Yokepa, Baypa (bayp, 1958), Hemaiiaca (Hemaiiac,

414



B.®. Maprasusosa: BOSMOXHOCTH JIOJITOCPOYHOTO TTPOTHO3UPOBAHMS TTOT'O{HBIX YCIIOBUI HA/L...

1958), Teiicepan ne bop (Teisserence de BortJ., 1884). ITo cpenHuM MHOTOIETHAM KapTaM JaBJICHUS
ObUIO OOHAPYKEHO CyLIECTBOBAHME KBA3UIIOCTOSHHBIX LIEHTPOB jeiicTBust arMocdepsl (LIJIA) u
II0Ka3aHO, YTO COCTOSIHUE KPYIMHOMACIITAOHOH aTMOC(EPHOH HUPKYISAIMHA U (GOPMUPOBAHHE €O
MaKpOIIOTO/Ibl OIIPEACNIACTCS B IEPBYIO OdYepeb IOJIOKCHHEM W HHTCHCHBHOCTBIO IIEHTPOB
nevictBust armochepsl. [lonstue IIJIA 1m0 HacToOsAIIEro BPEMEHH HCIOJIB3YSTCS B METOAAX
JIOATOCPOYHOTrO IPOTHO3a MOTOJIBL.

Jus HOxHOro mnonymapus mnpoOiema JOJIrOCPOYHBIX IPOTHO30B yCyryoOusieTcs
HEJIOCTAaTOYHOCTHIO MCCICAOBAHUM CHHONTHYECKNX IporeccoB FOHOTO mosymapust 1 AHTapkK-
THYECKOTO MoiTyocTpoBa (Atinac Antapkruku, 1969, Bockpecenckuii A.W. u ap., 1980, Aeiouna JILA.
u np., 1976, Turner J. et al., 2005, Martazinova V. et al., 2007, Martazinova V. et al., 2008, Peixakos
JLYO., 1977). [o mocrmemHero BpEMEHH 3TO HE aBaJI0 BOSMOXKHOCTH pa3pabaThIBaTh MPOTHO3HI
MIOTOJbl 3HAUUTENBHON 3a071aroBpeMEHHOCTH (Mecsl, ce30H). I103ToMy METOIUK IOJITOCPOYHBIX
MIPOTHO30B JUII AHTapKTUYECKOTO MOJTyOCTPOBA HE CYLIECTBYET, HECMOTPS HA HCKIIIOUUTENIBHYIO
BR)KHOCTh O0ECIICYCHHUS JIOJITOCPOYHBIM IIPOTHO30M TEMIIEPaTypbl W JIEHOBOH OOCTaHOBKH
MIPOMBIIIICHHBIX U IPYTUX CYJOB, OTJACIBHBIX AaHTAPKTUIECKUX CTAHIIUHA MIIM METEOPOIOTNIECKUX
ciry’k0 CTpaH-y4acTHUI AHTapPKTHUECKOro JoroBopa. JlaHHas paboTa MOCBSILEHa HCCIIEI0BAHUIO
N3MEHYMBOCTH KpymnHOMacmTadbHol armocdepnoi mupkymsimun HOxHOW mossipHOit  obnacTh
(FOITO) mnst oOHaApyKeHUS TIPEAUKTOPOB TOJITOCPOYHOTO TPOTHO3UPOBAHNS TTOTOAB! Ha 1-2 Mecsma
Brepen. B naHHONM cTaThe BHEpBbIC MOJyYeHBI JAHHBIE O 3aKOHOMEPHOCTH MpPeoOpa30BaHUS
KPYIHOMACIITaOHBIX aTMOC(EPHBIX MponeccoB Tporocheps KOkHOTO monymapus, Kotopas crajia
OCHOBOW JJIBHEWILIET0 CO3JaHUS METOAMK JOJTOCPOYHOrO IPOTHO3a IOroAbl il pailoHa
AHTapKTHYECKOTO IOJIyOCTPOBA.

2. MartepuaJibl 1 METO HCCJIeTIOBAHUS

HWcxomuHoit nHpOpManue 1y uccieoBaHus KpyITHOMACIITAOHBIX aTMOC(EPHBIX ITPOIIECCOB
IOxHOTO TOMyImapus SBIAIOTCA €KEAHEBHBIC MOJSA MPH3EMHOTO ABICHHUS BO3AyXa W
reomnoTeHnrana Ha yposue 500 rlla mexxay 40-80° fo.m1. w3 6Ga3bl JaHHBIX OTAEIA KIMMATHICCKIX
HCCIEeIOBAHUM U TOITOCPOUHOTo MporHo3a norojasl YkpHUI' MU ¢ 19862008 rr. u BHUNTMU-
MII (1. O6ruHCcK) 1 ERA-40 3a meproz 1980-2008 1. ApXUBBI OapHUECKHX ITOJIEH IIPEICTABICHBI B
y3I1aX peryaspHOi CeTKH maroM 2,5° 1o mmpoTe’ 1 JoroTe 1 3aIICaHbI B BUIE MATPUIIBL:

Xl X, Xy e Xy eee Xpqp X
X, Xy Xy e Xpooeen Xgp o Xg,

X=[...1=]|... |, i=02, K, j=1,2,..N (I)
Xal [y Xon o0 Xy oo Xy Xew

IJIE 2NIEMEHTHI X; MaTpULbl X COOTBETCTBYIOT 3HAYEHHIO METEOPOJIOTHYECKON BEIMUMHBI B I y3Iie
peryaspHON reorpaduIecKoi CETKH IaroM 2.5 rpaIycoB IO MIPOTE U IOJTOTE aj -T'O MOJIS:

X ={x } =(x,%,...%), i=1,2,.. K, (2)

TIAC X, —3Ha4YCHUC MeTeOpOHOFH‘IeCKOﬁ BCIIUYHUHBI X; MATPUILIbI X, K — KoamyecTBO y3J10B peryﬂﬂpﬂoﬁ
CCTKH, N —KOJIMYeCTBO IOJICH B apXuBe.
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B xauecTBe MeTOma WCCIEOOBAHUS KPYIMHOMACIITAOHOW aTMOC(EepHONW NUPKYIAINN
HCIIONIB3YETCS METOJl aHajora CHHONTHYECKHX TMPOIECCOB, NPEMIOKEHHBI B pabdoTax
(Maprasunosa B.®., 1987, Maprazunosa B.®., 1987). TpaaunnoHHBIA TOAXO K aHAIOTHIHBIM
CHHONTUYECKUM IPOLECCaM 3aKJIIOYAETCs B CIEAYIOIIEM: €CIIM Ha HEKOTOPBIX y4acTKax 3eMHOU
MIOBEPXHOCTH Ha MPOTSDKEHUHM HEKOTOPOTO BPEMEHHM OTMEYAeTCsl CHHONTHUYECKUH Ipolecc,
AQHAJIOTHYHBIA TOMY, YTO HAOJIONAJICS B IPOILIOM HA TOW JKE CaMOW TEPPUTOPUU U B TC KE
KaJICHIapHbIE CPOKHU, TO TEKYIIUH Mporiecc OyneT pa3BUBaThC aHANOTHYHO. OTHAKO TaKO MOIX0/,
Kak rmokasaso B (Jlopenn D, 1982) 1 kak moaTBEpKIaeT MPAKTHKA TOITOCPOTHOTO MTPOTHO3A TOTOFI,
HE ONpaBAbIBAETCS, U CHUHONTHUYECKHE IPOLIECCHl uepe3 5—7 MHEH CTAHOBATCS CIy4YalHBIMHU IO
OTHOIIEHHUIO JIPYT K APYTY, T.€. €CIIH JBa IPOLECCa Ha KAKOM-TO IPOMEXKYTKE BpEMEHH aHAIOTUYHBI,
TO B JAJbHEWIIEM OHHU OTHOCSTCS IPYr K APYry Kak ciydaiiHele. [IpemnokeHHBI B paboTax
(Mapra3unosa B.®., 1987, Maprazunosa B.®., 1987) HOBBII 1ToAX0/ K IPUHIMITY aHAIIOTHYHOCTH
CHHUMAaET TPaJUINOHHbIE TPEOOBAHNUS aHAIOTHYHOCTH MIPOIIECCOB HaJl OTHON U TOH ’Ke TepPUTOpHUEH
U TpeOyeT JIMIb TeOMETPUYECKOro MoJ00usl JBYyX IUIAHETAPHBIX BBHICOTHBIX (DPOHTANBHBIX 30H
(ITB®3), mpu 3TOM HE OTPaHWYMBAET UX COBIAACHHS BO BPEMEHHU U IPOCTPAHCTBE, MO3BOJISAS TEM
CaMbIM PaCIIMPHUTh HCCICAOBAHUS IEPHOJMYHOCTH aTMOC(EPHBIX IPOLECCOB BO BPEMEHH H
npoctpancTBe A FOxxHOro nomymapust. Takoi IOAXOJ MOTyYWII Ha3BaHUE METO/A IJIABAIOILETO
aHajora.

Taxoke HCHONB30BANNCh €XKEJHEBHbIE 3HAYCHHMS MAKCUMAaJbHON, MUHMMAIbHOM cpeaHei
CYTOYHOH M cpefHell MecsuHOW TeMmIepaTypsl Bo3dyxa cT. AkaneMuk BepHanckuil 3a mepuon
1987-2008 rT. n3 6a3sl JAHHBIX YKPAUHCKOTO AHTapKTHYECKOTO IIEHTPA U OT/AENa KIMMAaTHIECKUX
HCCIIEIOBAHUN W IONTOCPOYHOTO mporHo3a morogsl YKpHUIMMU. ApxuB TemmepaTyp 3ammcaH
TaK)Ke B BUJIE MAaTPHLIBL:

Ty Ty Tt Twmi
=Ty T o Tap oo Tap
T]p T2p Tmp TMP

e m=(1,2,...M), p=(1,2,....P), T, ={t}, =(,t,...1t),, COOTBETCTBYET BEKTOPY €KEIHEBHbIX
3HAYEHHUH TeMIepaTyphl Bo3ayxa st m-ro roga (m=1987+2008 rr.) p-ro Mecsia Ha CT. AKaJeMUK
Bepnaackuid, P —konnuecTBo MecsiieB B rofry, K — KOJIMYECTBO THEH B MecsLIE.

Jis xmaccupuKanuy TeMIIEpaTypHOTO PeXMMa Ha CT. AKageMHuK BepHanckuit 0To IHS KO
JTHIO HA MMPOTSDKCHHUM TOa W OTpeNeNieHusT Hambosee HH(POPMAaTHBHOTO TEMIIEPATypHOTO peKuMa
KJIacca OBLT MCITONB30BaH METOM «ATalIOHOBY (Martazinova V., 2005). DTanoH Kiracca — 3TO OIUH
TEMIIePaTypHBIH PEKUM U3 BBIOOPKH  KJacca, KOTOPBIM Hawmbosjee WH(DOPMATHBEH W HMEET
HauOoblIee nogooue (10 KPUTEPUSIM aHAJOTUYHOCTH) C OCTaJIbHBIMU CIIy4YasiMU B JIAHHOM KJiacce.
JIJ1s1 5TOTO MCTIONB3YIOTCS JIBA CIAEAYIONTNX KPUTEPHsl aHATTIOTUYHOCTH

1. Kpurepuii TeOMeTpUYECKOTO TOAOOWS TO3BOJSCT OIECHHUTH COBIAJACHHE 1O  3HAKY
AQHOMAJIMM [IBYX KPUBBIX TEMIEPATypHOTO PEXHMa, OTKIOHEHHBIX OT €XKEIHEBHBIX CpEIHUX
MHOTOJIETHAX 3HAYEHHU:

_ n + - n_ (3)

- b
n,+n_
IJ€ 1, —KOJUYECTBO AHEH B oMy, IJI€ 3HAKU aHOMaJIMM COBIIAAIOT, /. — KOJIMYECTBO JHEH B FOLY, TIIE
3HaKW aHOMaJIni He coBnafatoT. Kpurepuii npuHuMaer 3Hauenust 12p= -1.
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2. CpenHeKBanpaTqucxoe OTKJIOHCHHEC (I/IJ'II/I EBKJ’II/II[OBOG paCCTOSIHI/Ie) MCKIAY HABYMA
noJIIMHU 1 OLICHHUBACT OJIM30CTh O a0COIIOTHBIM 3HAYCHUSIM JABYX KPHBBIX TEMIICPATYPHOIO
peKUMa:

1 K
n = EZ(xU—xim)z, o)
i1

raex, i X, —3Ha4eHUs TEMIEPaTyphl BO3AyXa B i-OM JHE TEMIEPaTypHOIO PEKHMA /-0 U m-TO Tofa
KJ1acca.

Takoit moaxo/ K Kiaccu(UKaIUK TTO3BOJISIET BCE MHOTO0Opa3ne TeMIepaTypHBIX PEKUMOB
CBECTH K HECKOJBbKMM OCHOBHBIM CIIy4asiM, KOTOpbIE MIPAOT BaXXHYIO poJib B (DOPMUPOBAHUH
KIIMMAaTH4eCKOro pekuMa CT. AKaJeMHK BepHaackuii ¥ NMOCTPOSHMHM METOAA JOJITOCPOYHOTO
IIPOTHO3a ITOTO/IBI.

3. Ce30HHHUI XapakTep TeMIIEPATYPHOIO pe:KMMa HaJ cT. AkageMHK Bepnaackuii B
nocJjeaHee AecATHIETHE

Jnst pa3paboTKM METOAOB JIOATOCPOYHOTO MPOTHO32 ITOTOABI HaJ AHTapKTHUYECKUM
MOJTyOCTPOBOM HEOOXOAMMO M3YYHTh €r0 COBPEMEHHBIH TEMIIEpaTypHBI PEXHM BO BCE CE30HBI
rofa. AHaIN3 CPEAHECYTOYHOH, MAaKCHMAaJIbHONH W MHHHUMAIBHOW TeMIIEpaTyphl CT. AKaJeMHK
BepHnazckuil 3a BpeMsl ee CyIIECTBOBAaHHS TOKa3al 3HAUCHUS] U M3MEHUYMUBOCTb CPEAHEMECIIHOU
TeMIepaTyphl BO3AyXa OT MecsAla K MecsIy Ha MpoTskeHud rofa (tadm. 1). Kak camprii Temsiit
Mecs otmedaetcs suBapb (T=1.2"C), camblit xononuslii Mecsn — aBryct (T=—6.4"C). Hanmenbmas
M3MEHUYMBOCTH TEMIIEPATYPHOTO PEKUMA OT To/Ia K TOJTy OTMedaeTcs B ieTHee Bpems (A okono 2°C),
HauOONbIIas U3MEHYMBOCTh CPEAHEN MECSYHOM TeMIepaTypbl BO3AyXa MPUXOAWUTCS HAa 3UMHHUH
ce30H (A Bbite 6°C).

Tabnuua 1
3HaueHHs TeMIepaTypbl Bo3ayxa cT. AkasgeMuk BepHaackmii

I I I v A% VI VIl VI | IX X XI XII year
T'C 1.2 1.1 0.0 -1.4 -2.8 -4.4 -5.4 -6.4 -6.1 -3.5 -1.7 0.0 -2.4
Tinax 2.2 23 1.6 0.1 -0.2 -1.1 -2.6 -2.9 2.5 -1.5 -0.6 1.1 -1.5
Tinin -0.4 0 -2.2 223 -5.9 9.3 -8.5 -9.2 9.1 -6.5 24 -1 -3.5
o 0.8 0.7 1.0 0.7 1.4 2.1 1.8 1.9 2.1 1.4 0.5 0.6 0.6
A 2.6 2.3 3.8 2.4 5.7 8.2 5.9 6.3 6.6 5 1.8 2.1 4.4

Ecnu npoBecTy KiaccH(UKAIMIO TEMIIEPATYPHOTO peXMMa CT. AkajeMHUK BepHajnckuii Ha
MIPOTSHKEHUU TO/la C MTOMOIIBIO HCIONIBb30BAaHMsI METOJa 3TaJOHA, TO MOXKHO  BBIIEIHTH TpH
kimacca  (puc. 1). IlepBbIil THI TeMIlepaTypHOTO pekuMa HaJl AHTApKTHYECKUM ITOJTyOCTPOBOM
nMmeeT OOJblee KOJIMYECTBO CIy4aeB: TEIUIbIE IPOLECCHI JIETOM COXPAHSIOT —IOJMIOKUTEIbHYIO
aHOMAIIMIO Cpe/Hel MecsHOM TemrepaTypsl Bo3ayxa Ha 1-2°C. K X0/101HOMY HepHOJTy HAaYMHAET
MIPOSIBIIATHCS O0Jiee pe3Kkasi CMEeHa Cpe/lHel CyTOYHON TeMIIepaTyphl BO3/lyXa OT aHOMAJIBHO TEIUTBIX
qHeH K XonoAHbIM. OcoOeHHO pe3KHe Mepenajbl TEeMIeparypbl BO3AyXa OT CYTOK K CyTKam
OTMEYaIOTCs 3UMOiA: B TEIUIBIE THH TEMIIEPaTypa BO3LyXa MoxKeT ObITh Bbiie 0°C, a B HOC/IEIyONIHe
CYTKH HOYBIO MOXKET OMyCTUThCs Hike —25'C (puc. 1). DTanoHOM TeMIepaTypHOro pekumMa 3Toro
kiacca sisercs 2004 rox. Bropoil kinacc TeMnepaTypHOro peskuma JISTOM UMEeT TeMIeparypy B
npejenax HOPMBI, a Ha MPOTSHKEHHHM BCETO 3UMHET0 MEepHofa €€ U3MEHYMBOCTh OTO JHS KO JHIO
IPaKTHYECKU He3HAaYMTeNbHA. Kak MpaBuiio, 5T 3UMBbI TETUIbIE, U TeMIeparypa uzMensercs ot 0°C
10 —5°C. B kauecTBe 7TajoHa 9TOro Kiacca MOKHO MPUBECTH TeMIepaTypHbiii peskum 1998 rona
(puc. 1). TpeTtwii BuJ TeMIEpaTypHOTO peXUMa 3UMOH OTHOCHTCS K QHOMAJIBHO XOJOJHBIM
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mporeccaM Ha MPOTSHKEHUH BCETo rofa. JIeToM HOYHBIE TeMIepaTyphl BO3AyXa MOTYT OMyCKaThCA
Hmwke —6'C, a moHmKeHne Temmnepatypsl 10 —20°C oTMeuaeTcs ¢ IepBIX AHeil 3uMbl. B kauecTse
STaJIOHA 3TOTO Kjacca MOXHO mpusectd 3uMy 2005 ropa (puc. 1). Camble HU3KHE TeMIEpaTypbl
BO3/lyXa HA TIPOTSKEHHH 3UMbI BO3MOXKHBI 0Kolo —25°C, a camble BBICOKHE TeMIIEpaTyphl JIeTOM
okoso 5°C.

W3 BbIeseHHON KITacCU(MKAIMK TEMIIEPaTypHOTO PEKMMa MOXXKHO CIEIaTh HEKOTOPYIO
HpPeACKa3yeMOCTb JUIsl JIOJTOCPOYHOIO IPOTHO3a TEMIepaTypsl BO3lyXa Ha CT. AKaJeMUK
Bepnazckuii:

1. ecnm 3MMa HaUMHAETCS C HU3KUX TeMIepaTyp Bo3ayxa, kak B 2005 roxy, To Ha IPOTSHKEHUH
3MMHETO MePHO/Ia HAJIO0 K1aTh IPEUMYIIECTBEHHO TEMIIEPATYPy BO3AyXa 0koso —(20-25)"C;

2. ecylv 3UMa HauMHaeTcs ¢ Temreparyp okono 0°C, To ciieayeT 10 CepeHHbl 3UMBbI 0KHIATH
YCTOIYHBBIi TEMIIEpATypHEIH pesKUM B Ipejienax Mesky +5 u—5"C. BTopas oIOBHHBI 3UMBI MOJKET
UMETh pPEe3KHe Mepenajabl TEeMIepaTypbl BO3MyXa WM NPOAOIDKATh KoiebaTbes B IIpesenax
TeMITepaTyp IEPBOM IIOJIOBUHBI 3UMBL:

Puc. 1. Tunsl XapakTepa TeMIEPaTypPHOIO pexuma
Ha NPOTSDKEHUU rojia HaJl CT. AkajieMuk BepHajackuil.

3. TeMIepaTypa BO3yXa B BECEHHUH MEpUOJ UMEET OONbIIYI0 H3MEHUYHBOCTh U TI0 CBOUM
MHUHHMMAaJIbHBIM TEMIIepaTypam, KaKk MpaBHiIo, HE yCTYNAeT 3UMHEMY CE30HY JI0 TaKOH CTETEeHH, YTO
MIEPBYIO MOJIOBUHY BECHBI MOJKHO OTIPEICIINTH KaK IMTPOIOJHKEHUE 3UMBI

4. He3aBUCHUMO OT TOTO, PE3KO MJIM HE3HAUUTEIHHO MEHSETCS TEMIIEpaTypa B 3UMHUH I1€PUOJ
OTO JIHS KO JTHIO, BECHOHM aMIUTUTY/a KoJeOaHMs! TOCTUTAET KPUTHUECKUX TEMIIEPaTyp KaK HU3KHX,
TaK 1 BBICOKHUX;

5. camblii CIIOXKHBIH M CTUXMHHBIH XapakTep OTMedaercsi paHHed BecHoi. HamOoiee
CIIOKOMHBIM CE30HOM IO TEMIIEPATyPHOMY PEKUMY MOXKHO Ha3BaTh OCEHb.
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4. JIByxMecsiyHasi KBa3UNEPHOAMYHOCTH aTMoc(epHbIX mpomeccoB Ha IOkHoOM
MOJIYIIAPUH U €€ CE30HHOE MOJI0KEeHH e

HccrnenoBanne ycTORIMBOCTH NCXOIHOTO TIONS TeonoTeHnnana Ha yposae 500 rlla s FOsxuaoTO
MTOyIIapysl Ha MPOTSHKEHUHN TPEX MECAIEB OTO JTHS KO IHIO IIIaroM mo Bpemenu t =1, 2, 3...K 3a
YKa3aHHBIH [TEPUOJ] BPEMEHH MOKHO IIPOBECTH C TIOMOIIHIO TEOMETPHUIECKOTO KPUTEPHS
AHAJIOTUYHOCTH P U 3aIUACATh:

)

p(r)=K1iZ_:p(t,z+r), s)

rac

p(t,t+r)=n(i’i+r)*]:/n(i’i+r)*, ©)

rae K — xonuyecTBo mojed B apxuse 3a nepuoa 1997-2006 rr. Kak Obuto oTMEYeHO BbIlIE, BCE
KPUTCPpHUU aHAJIOTUYHOCTHU aTMOC(I)epHI)IX MMpo1EeCcCOB, HE3ABUCUMO OT TOI'0, YTO OHM ONHCBIBAIOT
pa3HbIE MOAXOMBl CXOACTBA, MMEIOT XOPOIINE KOPPEIALHOHHbIE CBA3H MEX1y co00r0. CX0XKecTb
WCXOTHOTO TIOJIS IABJICHUS BO3/yXa B MPEAENax MEPBBIX JHEH ompenensercs 3HadeHneM c> 0.3 u
yKa3bIBa€T Ha MX CXOXKECTh IT0 3HaKy aHoMmannu 1o 60-65% Ttepputopuu Ha momycdepe. ITo
IIOPOroBOE 3HAYEHHE MMEET KIMMaTHYeCKOoe 3Ha4e€HHEe, KOTOPOE OTBEYAET IMOJIOKEHHUIO IIEHTPOB
nericTBust armocgeps! Ha FO>kHOM mostyiapun. B 11eoM ycToi4MBOCTh HCXOIHOTO TOJIS AABJICHHS
HIepPBBIC THH COXPAHSETCS U JJAJIBILE BO BCE CE30HBI Pe3Ko yObIBaeT. OOIIUM [UIsl BCEX KPUBBIX 3UMOIA,
JICTOM, a TAKKC B IICJIOM 3a I'oJl MOXXHO OTMCTHUTH ITOBBIILICHUC m Ha BPECMCHHOM HHTEPBAJIC
1=55-60 1HEH, YTO COOTBETCTBYET CIa00M MEPUOAUYHOCTH MOJIEH TeOTOTEHIHAIA Yepe3 JIBa MecsIla
OT MCXOAHOTO MOMEHTA. YCTOWYMBOCTH MCXOIHOTO TIOJISI TEOMOTEHIMANa 3aBUCHT OT MOPHI ToAa:
3UMOH YCTOWYHNBOCTB ITOJIsI T€ONIOTEHIIN AT OOJIBIIE, YEM JIETOM.

AHaIOrMYHOCTh aTMOC(EPHBIX MNPOLECCOB Ha cpeaHeM ypoBHe Tporocdepsl HOxxHOTO
MOJTyIIApHUsl MCCIIEI0BAIach METO/IOM IUIABAIOIIEr0 aHAJIora Ha TPEXMECSYHOM HHTEpBalle, Kak
rokaszaHo B padore (Maprasunosa, 1987) mis CeBepHoro nonymrapust. [lnaBanue Tekymiero mnoss
JaBJICHUS IO TPEALIAYIIUM ITOJIAM Ha TPEXMECAYHOM MHTCPBAJIC UMEJIO OTPAHNYCHNUE B CMCIICHUN
1o josrote marom AL'= 2.5° Ha 3amaj M BOCTOK, KOTOPOE OMPEENAI0Ch MOJOBHHOM PAcCTOSHHUS
MeXTy KIMMATHYeCKHMH [EHTpaMu JeicTBHS aTMocdepsl, a 1o mupote maroM A’= 2.5’ oHo He
MIPEBOCXOAMIO PACCTOSHUSA MEXIY 3MMHHM H JIETHUM IIOJIOKEHHEM IUIAaHETapHOH BBICOTHOM
dponransuoii 30mbI (ITB®3). Ha kakmom BpemeHHoM mare At=ImeHp mo =A@’ u +AL'
PacCUMTHIBAJIACH MATPULIA MAKCUMAIBHOTO HOAO0HS P,y CHHONTUYECKHUX ITPOLECCOB Ha FOxKHOM
TOJTYILIAPUH.

1 plZ(max) plé’(max) s le(maa:)

_ 1 p23(max) pZK(maac)
p (max) —
THE Pygmey YKA3BIBACT HAMIYHYINYKO MEPY CXOJICTBA CHHONTHYECKUX IIPOLECCOB HMCXOMHOTO €
TTOCIIEYIOIINM IIIaroM 1o BpeMmenu j = 1,2, . .., K mas (K cooTBeTCTBYET TpeXMeCsITHOMY HHTEPBAITy

OT UCXOAHOTO 1Hs). Tak, HaPUMED, P, ;. TOKA3bIBAET HAMTyUIlIEE II0I00UE OIS 1aBIEH s IEPBOTO

u TpeTbero gHel. Take Kakaoe MakCUMalIbHOE TI0/100Me UMeeT reorpaduieckoe pacroaokeHue,
0

KOTOPOE (PUKCUPYETCs ¢ TOMOIIBIO KOOPIMHAT CIBUTA aHANIOTa 0 +AQ” 1AL,
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Tabmuma 2
CMmelieHme AByXMeCSIYHO aHAJIOTHYHOCTH ATMOC(epHBIX NPOLEeCcCoB

OTHOCUTEJIbHO TeKYLIHUX HA cpeaHeM ypoBHe Tponocdepsl FOxHoro nonymapus

Texymuii mecsing Mecs-anaaor CmMelenue
A@’ ALY
Maprt SuBapb +5 -5
Anpenb Deppaib +5 -5
Maii Maprt +7.5 -7.5
Mionpb Arnpenb +5 -10
Urosnb Maii 0 0
ABrycr HioHb 0 +5
CeHTsi0pb Mrions -5 +10
OKTs10pb ABrycr -5 +12.5
Hos6ps CeHTsI0pb -5 +10
JexaOpb OKTs10pb -5 +10
SluBapsb Hos6ps -5 -10
denpaiib JexaOpb -7.5 -12.5

AHanu3 NoCTPOEHHBIX aBTOKOPPENALMOHHBIX 3HAYEHUH P, TOKa3aJl, YTO CHHONTHYECKUE
npoueccsl Ha FOkHOM monymapuu, kak ¥ Ha CEBEpHOM MOIyIIAPUH, UMEIOT JBYXMECIIHYIO
KBAa3UMEPUOAUIHOCTh. AHAJIOTHYHBIE aTMOC(EpHBIE MNMPOLECCH C JIBYXMECSIYHOMH
KBa3UIIEPUOJMYHOCTHIO UMEIOT CE30HHOE CMEII[EHHE IO IIHPOTE U TOITOTE OTHOCUTEIHHO HCXOJHBIX
CHHOITHYECKHX ITPOIIeccoB (Tad. 2)

Kak BuaHO M3 Tabi1. 2, aHAJOIMYHOCTh aTMOC(EPHBIX MpoleccoB Ha FOkHOM nomymapuu
UMEET CE30HHOE IIOJOXKEHHE. DTO CE30HHOE MOJIOKEHUE OOBACHAETCS CE30HHBIM IPaJHEeHTOM
TeMITepaTyphl MOJTI0C-3KBATOP, Cyllla-okeaH. Tak, HapuMmep, JISTOM, KOT/1a IJIaHeTapHas BEICOTHAs
(¢poHTaNPHAS 30Ha HA CPEAHEM YPOBHE TPOMOCHEPHI BHINIEC, YEM OCEHBbIO, AHAJOTH JIETHEH
aTMochepHO UPKyYIAEH OyTyT Ha MOJTYIIAPUH PACTIONOKEHb! HIKe Ha (-5-7.5)" 10. 1.

B WO 41 12 15 14 18 418 17 & 18 =0 21 2

Puc. 2.
TemneparypHbIil
pexum utonst 2007t
CcT. AKaJIeMHUK
Bepuanckuit

Ha AHTapKTUYECKOM
MOJTYOCTPOBE

C IByXMECSYHOU
KBa3UTIEPUOINY-
HOCThIO B Mae 2007r.
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JIByXMeCAIHYI0 KBa3UTIEPHOANIHOCTH aTMOC(HEPHOI IUPKYISAIIH MOKHO BHICTh HATIISIHO
13 rpauKOB CPEHEH CYyTOUHOM TeMIepaTypsl Bo3ayxa CT. AKajeMHUK BepHaackuil Ui 3MMHETO
cesona 2007 roga (puc. 2, 3). Ha 3Tux rpadukax mpuBeneHa TeMIeparypa CTaHIIHN Mast, HIOHSI, OIS
n aBrycra. J[ByxmecsiaHas KBa3uepHoJMIHOCTh aTMOC(EPHBIX ITPOIIECCOB HIOHS OTMEYAETCs B Mae,
a aprycra — B HIOJIe. AHAJIOIMYHOCTh arMOC(EpHOH IMPKYISIMUM MOXHO BHJETh Yepes
TeMIIepaTypHBIN PEKUM HIOJIS B Mae, aBIyCTa B HIOHE.

B M 141 12 1 14 14 418 17 & 1@ 20 24

Puc. 3. Temneparypuslii pexum asrycra 2007 . cT. Akagemuk Bepraanckuii Ha
AHTapKTHYECKOMIOIYOCTPOBE C IBYXMECAYHOHN KBa3UIEPHOANIHOCTHIO B ntoHe 2007 1.

Bricokoe 3HaueHNE aHATTIOTUYHOCTH (CXOACTBA) UMEET TeMIleparypHbIi pexum uroist 2007 1.
OTHOCHUTEINIBHO TeMIiepaTypHoro peskuma Mast 2007 1., mpy HeOOIBIIIOM 3aIa3IbIBAHUH 10 KPUTEPHIO
ananmoruuHoctu p =0.85. Kak mpaBuiio, 1ByxMecsuHas aHaJJOTHYHOCTh aTMOC(EpHOI HUPKYIAIUH
OJTHOTO CE€30HAa XOPOIIIO MTPOSBIISIETCS C TIOMOIIBIO JTAXKe TPAAUIIMOHHOTO METO/Ia aHAJIOTOB (TalI. 2).
B kauecTBe ciieyIomero npuMepa IByXMeCsIqHOH KBa3UIIEPHOANTIHOCTH aTMOC(EPHBIX IIPOIIECCOB
MPUBEIEM TEMIIEpaTypHbId pexuM cieayrolero JjerHero mnoius — asrycra 2007 roma ¢
MEePUOANYHOCTBIO B HIOHE (pHC. 3).

AHAIOrHYHOCTh (CXOJCTBO), NPU HEOOJBIIOM 3ama3fAblBAaHUHM JABYXMECSIYHOU
KBa3UIIEPUOJUYHOCTH TEMIIEpaTypHOro pexumMa mas B utoHe 2007 T., cocTaBuUiIa MO KPUTEPHIO

ananornuHoctH p =0.80.
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Haiinennast niByxMecsiaHasi KBa3UIEPUOANYHOCTh aTMOC(EPHBIX MPOIIECCOB MMEET BaXKHOE
3HAUCHHUE T pa3pabOTKH METO/IA JOJITOCPOUHOTO TPOTHO3A MOTOBI M TAET OOJIBINNE BO3ZMOKHOCTH
JUISL TIEPCHEKTUBBI Pa3BUTHUS JIOJTOCPOYHOTO JETAIN3UPOBAHHOTO TPOTHO3MPOBAHMS TTOTOMBI C
MECSIUHBIM YIPEXKIACHHEM B PErHMOHaX AHTapKTHJbL. 3Has XapakTep W3MEHEHHs arMoc(hepHOro
mpolecca BIEpe] 3a MECsI, MOXKHO OPUEHTHPOBAThCS, B KaKUe JHU CIEAYeT OXKHUAATh PE3KHUX
U3MEHEHUI TeMIlepaTypbl BO3[yXa M ocaakoB B Omwkaiimme 40 aHelt B perronax HOHOro
mojymapusi, a Tak)Xe HOSBISAETCS BO3MOXXHOCTH IPOTHO3MPOBATH JIETOBBIH IOKPOB
AHTapKTHYECKOTO TIOIYOCTpOBa U CT. AkageMuk Bepranckuil. [y Takux pacyeToB HCIIOIB3YETCS
momens 1wpKyannd THREETOX, nomonHeHHas MOIENBI0 JHHAMHUKH-TEPMOTUHAMUKA JIbIa
(V.Maderich,2007, Manepuu B., 2009) .

5. Moaeas (popMupoBaHus JIEIOBOI0 MOKPOBA

Jnst omucanust mporeccoB (OPMHUPOBAHMS JIEIOBOIO IIOKPOBA HCIIONB3YETCS MOACIb
mupkyssiud THREETOX (V. Maderich, 2007), nomosiHeHHAst MOACIIBIO THHAMUKHA-TECPMOINHAMHUKH
mpaa (B.Manepua., 2009). Momens IHUPKYISIIAN SBISETCS THIPOCTATUYECKOM MOIENBIO CO
CBOOOIHOM IMOBEPXHOCTHIO, YpaBHEHHS KOTOPOH 3allMCaHbl B OPTOTOHAIBHON KPHUBOIUHEWHON
CHCTEME TOPU30HTANIBHBIX KOOPANWHAT U B CMEIIAHHOHN Z-CUIMa BEPTUKAIBHON CUCTEME KOOPIHHAT.
TypOyneHTHOe nepeMenBaHue MapaMeTpu3yeTcsi ¢ UCIOJIb30BaHHEM KOI(PHUIUEHTOB OOMEHa U
k—& monenu TypGynenTHOCTH. Jle10Basi MOJIENb ONMCHIBAET JMHAMHUKY-TEPMOIMHAMUKY JIE0BOTO
MIOKPOBA, PEOJOTHIO JIEJOBOTO IMOKPOBA, OalaHC MAacChl, KOHIIGHTPAIWIO JIEJOBOTO ITTOKPOBA H
HalpspKeHUSI.

dopmupoBaHHE JIEIOBOTO IOKpOBa B HIEIb(OBBIX 00NACTAX AHTApKTHUECKHX MOpEil,
HarpuMmep, Mops YeJelula, HaYMHAeTCsl ¢ 00pa3oBaHMs LIYTW MPHU OTPHLATEIBHON TeMIleparype
Bo3ayXa. [IpnunHOi GOpMHUPOBAHUS LIYTH SIBISIETCS NEPEOXIIAXKICHUE BHYTPEHHUX CJIOEB CTOJI0A
BOJIbI, TOTJ]A KaK Ha MOBEPXHOCTH Jie]| elle He copMmupoBaiics. B OombIIMHCTBE MOJENIeH ITOT
MIPOIIECC HE OMUCHIBAETCS U IOMTYCKACTCsI, YTO BCS IIyTa MTHOBEHHO ITOTI1aeT Ha TIOBEPXHOCTD, T/IE
¢dbopmupyetcst momomoit nmen. Ho mpu ommcanmm menb(oBol KOHBEKIMH HEOOXOmUMO Oojee
JIETAILHOE OIMCaHNE 3TOTO IIPOIECcca, TIOCKOIBbKY IpH 00pa3oBaHUHM JIb/A ITPOUCXOANUT HE TOJIBKO
BBICBOOOXK/ICHUE paccoiia, yBEINYHBAIONIET0 INIOTHOCTD, HO M BoBieueHue B3BecH (Sherwood C.R.,
2000, Smedsrud L.H., 2002) . OTu npouecchl MOTyT BHOCUTH 3aMETHBIH BKJIAJ| B TOJIEPIKAHUE
MPUAOHHBIX TI'paBUTALIMOHHBIX Te‘IeHHﬁ, B CBOIO O4YE€pCAb BHOCANIUX BKJaJ B (I)OpMI/IpOBaHI/Ie
AmnTapkrudeckoii I myounnoii Boast (ALB).

Jis mpaBUIIbHOTO onMcanus (YOPMHUPOBaHUS IIyTH, B cooTBeTcTBHH ¢ (Sherwood C.R., 2000,
Smedsrud L.H., 2002), ypaBHEHUS MoAenH TuapoTepMoanHaMuku okeana (V. Maderich, 2007)
JIOTIOJTHSIFOTCSI pacIipe/ielICHHBIMI HCTOUHUKAMH:

dl 0 . N\OT 0 oT 0 oT 1 ol

—=— (vr+v/)— +—| K, — [+—| K,— |+ —+G, (7)
dt 0z 0z ox ox oy oy P,C, Oz

s 0 NG 0 as 0 oS

—=— (vl+vf)— +—| K, — |[+—| K, — |+G; 3
dt 0z "0z ox Ox oy 0

re ¢t — Bpems; V', — koo duument seprukansuoi muddysun; v',— poroBoe 3HaueHne kodpduimenTa
BepTuKaiabHON muddysnn; K, — koapdunueHT ropuzonTansHoli anddys3un; p, — IIOTHOCTH BOJBI
IpY HOPMANbHBIX YCI0BUsX; C, — TEIUIOEMKOCTh BOABL; /(z) — MOTOK NPOHMKAIOILIEH COJTHEUHON
paguanmy; T — TeMneparypa Bousl; S — colleHocTb Boabl; G n G pacnpeesIeHHbIe HCTOYHUKH JUTs
TEeMIIEpaTypbl U COJICHOCTH COOTBETCTBEHHO.
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Benem eme oqHO agBeKTHBHO-TU((PY3NOHHOE YpaBHEHHE, KOTOPOE OIMUCHIBACT IIEPEHOC
[TYTH BHYTPH BOTHOH CPEIIBI:

dCc. 0 ., ,\0C oc. 0 oC. 0 oC.
—=— (v,+v/, — |-w—+—| K,— |+— | K,— |+G, )
dt oz oz 0z Ox Ox oy oy

rae C,—o0beMHast KOHIEHTpaIys Jb1a; G, — pacrpeneIeHHbIH HCTOYHUK (hopMHUpoBaHus ibaa; W, —
CKOPOCTH ITOJTbEMa JIbJIa Ha TTIOBEPXHOCTH BOJIBI.

PacnipeneneHHble HCTOYHUKA JUTSI TEMIIEPATypPhI, COJICHOCTH U JIbJIa B BOASHOM CTOJIOWKE
3aBHCAT OT 3aMOPAKUBAHUSI M TassHUS KPUCTAIUIOB Jbaa. JlomyckaeTcs, 9T0 00beMHbBIC H3MEHEHUS
JIbJ1a KOHTPOIUPYIOTCS TOTOKOM TETIIA OT CYIISCTBYIOMIHX YXKE KPUCTAIUIOB JIbJIa B BOISIHOM CTOJI0E,
Y M3MCHECHHE MX TEIUIOBOTO OajlaHca IMPUBOINT K U3MCHCHHIO 00beMa JIbJ]a ITyTeM KPUCTATU3AI[IH
uu TasiHus. CONEHOCTh U3MEHSIETCS] B COOTBETCTBUU C TPUTOKOM COJTU TIPU 3aMEP3aHUH YACTHUI] WIIH
MIPECHOM BOJIBI ITPU UX TAsTHUU.

IToTok TeruTa OT JISASHBIX KPUCTAIIIOB B OKPY’KAIOIILY IO BOY UMEET BH/I:

O, = Nuk, (T, =T )2 r (10)

rae Nu=6 — uucno Hyccenbra; kw— TEIUIONPOBOIHOCTh Ha TpaHUIle JIen-BoAa; I, — TeMmeparypa
KpHCTaIa JIpa; 7 — PaAuyc KpUCTajula JbJa. TeMIepaTypa JEAOBBIX KPHUCTAIIOB Mojaraercs
paBHOHN TeMmmepaTrype 3aMep3aHus JbJAa W 3aBHUCHT OT TEMIIEPaTypbl OKPY)KAIOIIeH BOIBI H
COJICHOCTH.

[TpuToK Tena 11 ypaBHEHUsI TEMIIEPaTypbl BOJIbI OIMCHIBACTCS KaK:

ac.0,
G, = (1)
c,p

IJ¢ ¢ — OTHOUICHHWE IUIOIIAAM OBEPXHOCTH K 00bEeMy KpHCTaiIa Jibaa, Aast cepbl a=3/r, mist
IWIAHIPA WA TUCKA a=2/7; p — IFIOTHOCTH BOJIBI.

[ToBrIMIEHNE CONEHOCTH 32 CYET KPUCTAUTH3AINH WM OMPECHEHHS BOABI 3a CUCT TasSHUS
OITMCBIBAETCS KaK:

aSC Q.
G 254 (12)
Lp

rae L, — CKpbITas TeIUI0Ta KPUCTAIIM3ALUH YUCTOTO JIbJA.

rpaHI/I‘IHI)Ie YCJi0BUSA i YpaBHCHUSA KOHUCHTPALIUU HIYTH:

oC ,0C
Ha IHe — = ( 1 Ha MOBEPXHOCTH Vv —_—= W s
0z 0z

rne Wy, 3a1aHo.

[TpuBenenHass Moxenb (GOPMUPOBAHMS IIYTH JOIOJHIET YpPAaBHEHHS JIMHAMHUKH-
TEPMOAMHAMUKH JienoBoro mokpoBa (B. Manepuu., 2009) sBHBIM ONMUCAHUEM IPOIIECCOB
(hOpMHUPOBAHHSI MOJIOJIOTO JIbJIA U MOXKET OBITh IIPUTOJHON ISl OPUCHTAIIMU COCTOSTHHUS JISJIOBOTO
[MOKPOBA B MOPEILIABAHUH [IPHU HA/IS)KHOM METO/IE J0JITOCPOUHOTO POTHO3a [TOTO/IBI.
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6. CxemMa J0JIOCPOYHOr0 MPOrHO3a AHOMAJUM CpeIHell MecAYHOIl TemmepaTypbl
BO31yXa UIsl CTAaHIMM AKajgeMuk BepHaackuii B X0J10AHbIH U TeNJIbIi ePHOABI roAa

Ha ocHoBe BBEIIBIEHHOM HaMU B JaHHOM MHCCJIE€JOBAaHHMU JIBYXMECSIUYHOH
KBa3UIEPHOJMYHOCTH arMOc(hepHON HHpKy sty Hast FOKHBIM MoJTyIaprueMm, U cIea0BaTesIbHO Hajl
AHTapKTUYECKUM I10JyOCTPOBOM, ObljIa pa3padoTaHa MPOrHOCTUYECKAs CXeMa aHOMAJIMK CPEAHEH
MECSIYHOM TeMITepaTypbl BO3IyXa ¢ MECSIUHOM 3a01aroBpeMeHHOCThI0. B TaHHO# cTaThe MpUBOIUTCS
pa3paboTaHHas cXema MpOTHOo3a Ui palioHa CT. AKaJeMUK BepHaacKuii ¢ MOMOIIBIO ypaBHEHUH
nmuHeHoH perpeccun (Maprasinosa B.,2009):

ATi; = aAT 4 p, (13)
rie A7, — ecTb NPEeIUKTOP, KOTOPBIM COOTBETCTBYET 3HAYCHMUIO AHOMAJIUHM CPEIHEMECSYHOM
TeMIIepaTypbl BO3lyXa B MOMEHT COCTABIEHUSI TPOrHO3a, AT, —€eCTh IPOTHOCTUYECKOE 3HAYECHUE

AHOMAJIMM CPEIHEMECSIYHOW TeMIepaTypsl BO BTOPOM Mecsue oT ucxogHoro AT, YpaBHeHHe
JIUHEHHOU perpeccuu 6510 MOTyYeHO METOOM HAaUMEHBIIHX KBaIPAaTOB:

n
E (AT ; - AT; )? = min, (14)
i=1

e AT, — pakThueckoe 3HaueHue, AT, — mporHocTudeckoe 3Hadenue AT, , JUd i-T0 Mecsla, n

KOJIMYECTBO paCCUNTAHHBIX IPOTHO30B. Tor,ua:

n
0D (AT, - aAT;-b)* /oo = 0, (15)
i=1

n
0 Z (AT - aAT; -b)> /ob = 0, (16)
i=1
3TI/I YCJIOBUS CBOAATCA K CUCTCMEC ypaBHGHHﬁZ

n n n
Z AT ;AT =0 Z AT +b Z AT; (17)
i=1 i=1 i=1

n n
D ATV=a ) AT +nb, (18)
i=1 i=1

OTKy/Ia

n n
b=1m D, AT'-ain ), AT, (19)
i=1 i=1
n n n n n
a=n Y ATAT- ) AT, ), AT in )| ATF-(), AT): (20)
i=1 i=1 i=1 =1 i=1

PacuerHrie TIIPOTrHOCTUYECKUE CXEMBI PA3JIMIHBI UI TETLIOTO U XOJIOIHOTO HOJIyI‘O,I[I/Iﬁ 3a CUeT
paanquﬁ U3MCHYMBOCTU TEMIICPATYPhl BO3AyXa OTO [JHA KO JHKO B Ka)XAOM HOJIYTOAWUU.
HonyquHaﬁ MPOrHOCTUYCCKAA CXEMa IPOrHo3a aHOMAJIMU TEMIIEPATYPhI BO3AyXa BO BTOpOﬁ MECAILL
OT UCXOOHOT'O B XOHOI[HLIﬁ Mepuoa MMCECT YPAaBHCHUEC PETPECCUN!

AT 1+ =0AT; +b =24 AT, -1.57, (21
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TJI€ B Ka4ueCTBe NpeaukTopa A7, HCIOIb3YETCS AHOMAHs CPETHEN MECAYHON TEMIIEPATYPBI BO3TyXa
HCXOIHOTO MECsIa B XOJOMHBIA Ieproy (armpenb—ceHTI0ps). Temmeparypa BO3AyXa B XOJIOIHBII
MIEPHUOJ] UMEET OONBITYI0 M3MEHYHUBOCTH OTO JHS KO JIHIO, IIPU ITOM 3HAYCHUS aHOMAIU MOTYT
JIOCTUTATh KPUTHYCCKUX 3HAUCHHI, U [IOTOMY B POTHOCTHYCCKOM ypaBHeHHH (21) k03 HIIneHTHI

(a) u (b) Mo aGCONMFOTHOMY 3HAUCHHFO BBIIIIC 3HAYCHU I TEILIOTO Oy TOIHSL:

AT 1+2 =0AT, +b=0.71 AT, +0.57. (22)

B kauectBe mpeaukropa A7, ypaBHeHus (22) UCHONb3yeTCs aHOMAJHS CpeaHed MecsSuHON
TeMITepaTyphbl BO3/IyXa MecsIa TeIIoro neprona (okrsiops—mapr). Temmneparypa Bo3ayXa B TEIIIOM
TeproIc UMEET HEOOJBITYI W3MEHUYMBOCTD, IMMOTOMY KO3(D(GHUIIMEHTHI YpaBHEHUS (22) OMH3KH K
HYJIO.

O1ieHKa MPOrHOCTUYECKUX CXeM ObLiIa ITpoBe/ieHa Ha 3aBUCUMOM 1 HE3aBHCUMOM MaTepuase
OT/IEJIbHBIX JIET U MECSLIEB XOIOJHOTO U TEMI0ro nepuonos. [Ipu nmpoBepke MeToa ObII0 NOITYUYEHO,
YTO 3HAK aHOMAJHMU Ha BTOPOW MECsI] OT MCXOIHOIO IMPOTHO3UPYETCs YCIIEIIHO, C BEPOSITHOCTHIO
oxo110 70% B XOJIOAHBIN IEPHOJ 1 IIpEBBIIAET 75% B Tt nepro. Hamo oTMeTHTb, 4TO 3HAYEHHS
aHOMAIIMK TeMIIepaTypsl, 6:1u3Koi K 1°C, TIpe/IcKashIBAOTCS YCHENHO B Auanaszone omubku £0.5°C,
HO JIAHHBIH METOJ MMEET ILIOXYIO TIPEICKa3yeMOCTh [T 3HAUEHHH KpyTTHBIX aHoManuit o 2-4'C u
TEM CaMbIM ITOHMKAET OLCHKY yCIIEIIHOCTH METO/IA IIPOTHO34A.

[TockonbKy NHPOTHO3 SKCTPEMalbHBIX 3HAUYEHHH TeMIEparypsl HMEET OOJbIIyIO
MIPAKTHYECKYI0 IEHHOCTh M KOJIMYECTBO AKCTPEMAlbHBIX 3HAYCHUI YBEJIMUMBAETCS ONmke K
XOJIOJHOMY IIEpUOAY, a NPEAJOKEHHBIH METOJ HE MO3BOJIAET YCHEIIHO HPOTHO3MPOBATh
SKCTPEMAJILHOCTh, CXEMa JIOJITOCPOYHOTO MPOTHO3a CPEeTHEMECSIYHON TeMIIepaTyphl BO3AyXa Haj
AHTapKTHYECKUM TIIOJIYyOCTPOBOM M CT. AkajgeMuk BepHanckmili Oblia JgomnojiHeHa
BCIIOMOTATEJIbHBIMH YPaBHEHUSAMH C TIOMOIIBIO CpEJHEro KBaJpaTa pasHOCTH MEXIYy
NPOrHOCTHYECKOH M (akTHueckoil Temneparypoit. OcTatounas aucnepcus D=0°-0°, (rne 0° —

JMCTIEpCHs TIPOTHOCTUYECKOH TeMIeparyphl, O °; — Jucrepcus (BakTHUeCKoll TeMIepaTyphbl)
MOKa3bIBaeT, 4TO 4YeM 3HauuTeslbHee D, Tem Oosnblre ommMOKa HSKCTPEMalbHON aHOMAalUH
Temmeparypbl. C yueToMm 0CoGeHHOCTH O/, ObLIHM IIOCTPOEHBI YPaBHEHHS IMHEHHOMN perpeccuH,

HO3BOJISIOIIHE BEIYUCILATE SKCTpeMalbuble 3HadeHUI AT ,:

AT 2=€(0AT,;+b) (23)
e npeaukTop 7, 0CTaeTcs MPEKHUM, € — KO3((QUIUCHT SKCTPEMAIbHOCTH, PACCIUTHIBAEMBIH 110
bopmyie:

24

rie AT, — hakruueckas aHOMaJis CPEAHENH MECSIIHOM TEMIIEPATYPBI BO3yXa BO BTOPOM MECSAILE OT
HCXOJHOTO Ha CTAHIIUU U3 BBIOOPKU 00BEMOM N ATkp MIPOTHO3UpYEMasl aHOMaJIUsSI CpeHEn
MECSYHOI TeMITepaTyphbl BO3/IyXa BO BTOPOI MECSII OT UCXOIHOTO 3TOH e BhIOOpKHU. KoadduimeHT
AKCTPEMAIbHOCTH YCTPaHsET HEJOCTATOK JIMHEHHOTO YPaBHEHUS, 3aKITFOUAIOIIETOCS B TOM, YTO BCE
MIPOrHOCTHYECKNAE BEIMYUHBI KOJEOMIOTCA OKOJIO CBOeH HOpMBL. OfHAKO 3TO yIydIIEHHE
MpECKa3aHus SKCTPEMAIbHOCTH 3HAYEHUH TOCTHTAETCS [EHOH HEKOTOPOTO €ro YXYIAIICHHS I
ManblX OTkJIOHeHui 7,,,. IIpeanokeHHBIE METO MO3BOJSET MPOTHO3UPOBATH HKCTPEMAIbHBIC

3HAUCHUS aHOMAJIMU CpeTHEN MeCsTUHOM TeMIIepaTypsl BozayXa 7, , C yIpexkIeHUEM 3a MeCHILL.
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BoiBoabI

B 116710M MO’XKHO OTMETHTB, UTO CO3/IaH METOJ JI0JITOCPOUHOTO IIPOTHO3a AHOMAIINH CPETHEH
MECSIYHOH TeMIIepaTypbl BO3AyXa MJis AHTapKTHYECKOrO IOIyOoCTpOBa. BbIABIeHHaA
3aKOHOMEPHOCTh aTMoc(epHoil nupkyasiuuk FOxkHOrO monymiapuss B BUJAE JABYXMECSYHOM
KBa3UIEPHOJMYHOCTH 110 BPEMEHH M IPOCTPAHCTBY JIeTIa B OCHOBY IPEAJIOKEHHOTO B JIAHHOM
paboTe MeToga JMAOJITOCPOYHOTO IIPOTHO3a TEMIEpaTyphl BO3AyXa HaJ AHTapKTHYECKUM
noixyocTpoBoM. OIEHKa YCHEIIHOCTH TNPEeNIOKEHHONH NPOrHOCTHYECKOH CXEMBbl B TEIUIOM U
XOJIOJJHOM MEPHOJax MOKa3ana XOPOUIYIO OIIPABABIBAEMOCTb B 3HAKE AHOMAJIMU CPEHEN MeCIIHOMN
TemrepaTypsl. PacdeTHas cxema MpoTrHO3a MOATOTOBIIEHA ISl ONIEpaTuBHON paboThl. C IMOMOIIBIO
3aKOHOMEPHOCTH aTMOC(EpHBIX TpolieccoB Ha FOKHOM Toyiapuu B TaJIbHEHIIIEM TUIAaHUPYETCSI
MepeTH K pa3paboTke AETATU3UPOBAHHOTO JJOJITOCPOYHOIO IPOTHO3a TOTOABI — EPUOBI PE3KUX
W3MEHEHHWH JaBJICHWS, TEMIEPATYPbl W CHIBHBIX OCAJKOB BHYTPH IPOTHO3ZHMPYEMOTO MECSIA C
MeCSIUHOI1 3201aroBpEMEHHOCTHIO.
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