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B pabote nmocTpoeHa reonuHaMu4ecKast MOIEIb COBpEMEHHOI 3eMJIM Ha OCHOBE IIO0AJIbHOM MOJIEITU Ceii-
cmuyeckoit Tomorpacduu SMEAN 2. Mcxonst u3 pacrpeneaeHuss MAaHTUMHBIX TeMITepaTypHbIX aHOMaJIUit
W3 3TOI MOJIEJIN, BBITIOJIHEHO YMCJIEHHOE MOJIEJIMPOBAaHUE TPEXMEPHOTO TEUCHUST BA3KOU MAaHTUH C YYETOM
3aBUCHMMOCTHM BSI3KOCTH OT TeMIIepaTyphl 1 ITyOMHBI WIS chepudecKoit 3eman. YpaBHeHue CTokca pelia-
€TCsl METOJIOM KOHEYHBIX 3JIEMEHTOB C TTOMOIIbI0 TTporpaMMHoro koaa CitcomS. ITosiyueHHast KapTuHa
pacrnpeeneHus aHOMaauii TeMIlepaTypbl, IMHAMUYECKO# Tororpaduu 1 Mol CKOPOCTel B MAHTUU UC-
MOJIB3YETCS [IJIsl aHaIM3a OCOOEHHOCTE CTPOSHUSI Y Te0AMHAMUKK 3araaHoil AHTApKTUIbI, a TAKXKe Ha-
0J1101a6MOT0 B 3TOI 00J1aCTU aHOMAJIBHOTO YCKOPEHMS IBUKEHMS M pa3pyllIeHUs JISTHUKOB. B yacTHOCTH,
JIaeTcss OObsICHEHHE CYIIIECTBOBAHUIO M COBPEMEHHOM aKTUBHOCTH 3amnagHO-aHTapKTUYECKON puTOBOM
CHUCTEeMBI, BKJIIOUAIOIIEi OMHY U3 KPYITHENIITNX ByYJKaHUYECKHUX MPOBUHLIMI Ha 3eMJie, UTO COTIacyeTcs ¢
MTOBBIIIIEHHBIM TEIUIOBBIM ITOTOKOM Ha MOBEPXHOCTH. [TOBBINIEHHBIN TEIJIOBOM MMOTOK M ByJIKaHUYeCKasT
aKTUBHOCTb B 3TOM PETMOHE MPUBOASAT K HECTAOMJILHOCTU M YCKOPEHUIO CTOKA B OKeaH TTOKPOBHBIX JIe -
HUKOB 3amnagHo-aHTapKTUYECKOTO JIEOBOTO IINUTA, UTO CO3MaeT MOTEHIMAIbHYIO Yyrpo3y 3HAYUTEIbHOTO
MOBBIIIEHUST YPOBHSI MUPOBOTO OKeaHa.

Karoueswie crosa: rnobanbHas TeoqMHaAMMYECKask MOJEIb COBPEMEHHOM 3eMJii, MaHTUIAHAsT KOHBEKIIHSI,
ceiicMuueckast omorpadus, AHTapKTUAA
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BBEIAEHME

OnHot 13 BaXKHENIINX 3a1a4 TeOPU3NKHU SIBIISIET-
csl TOJIyYeHUEe CaMOCOIIaCOBaHHOIM TreoauHaMuye-
CKoii Momenu coBpeMmeHHoit 3emin. HeoOxommmo
OOBSICHUTH MPOMUCXOXIEHUE IJTOOATbHBIX TEKTOHM-
YEeCKUX CTPYKTYp, TaKMX KaK CPeIUHHO-OKeaHUJe-
CKue XpeOThl, KOHTUHEeHTAaJIbHbIE PUMTHI, BYJIKAHU-
YyeCcKMe MNPOBUHIIMM, KOJUIM3MOHHBIE MOsICa, 30HbBI
CyOnyKLIMU, TUTOC(EPHBIE IIJIUTHI U APYTUe CTPYKTY-
pul. TeopeTn4yecKoil OCHOBO MI00ATIBFHOM TeoaHA-
MUKMU SBJISIETCS UCCIEIOBAHUE MAHTUMHON KOHBEK-
LHUU U1 peaJibHO 3eMJiM, 4To IIpeanoJjiaraeT, Kak
MUHUMYM, peliieHue ypaBHeHUs1 CToKca, OIMMCHIBa-
IOIIIETO TPEeXMEPHOEe TEYCHUE BSI3KOM XXUIKOCTH C
BSI3KOCTBIO, 3aBHUCSILCH OT TeMmmepaTypbl Cpelbl.
MEI 31ech He paccMaTpuBaeM TIeOIMHAMUYECKYIO
9BOJIIOLIMIO 3€MJIM, YTO IIpEnriojiaracT, Hapsmy C
ypaBHeHMeM aBuxkKeHus1 CTokca, pelaTh ypaBHEHUS
IepeHoca TeIla, a TaK:Ke XMMUYEeCKIX KOMIIOHEHTOB
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cpenbl. B 1aHHOM cllydae Mbl OTpaHUYUMCSI UCCIST0-
BaHMEM COBPEMEHHOI “MTHOBEHHOI1” KapTUHBI TE-
YeHWI B MaHTWUM, OTTAJIKUBASICh OT HAIMYUS TpeEX-
MEPHOM KapTUHBI ceiiCMUYECKO ToMorpacuu 3eM-
JIU, KOTopasl TepecuuThiBaeTCs B paclpenesieHue

TEMIIEPATYyPhl U IIJIOTHOCTU MAHTUIAHO Cpeabl.

MartemaTuyeckoe MOJEJIMPOBaHUE TpPeXMEepHO
MaHTUIHONM KOHBEKIINU B chpepudecKoil 3emiie s
MPOU3BOJILHOTO MOJIsI TeMIepaTypbl U MepeMeHHO
BSI3KOCTM BO3MOKHO TOJIbKO YMCJIEHHBIMU MeTOJa-
mu [1]. Ha mpoTszkeHnM mociaeqHuX JieT OBIJIO Mpo-
BEICHO MHOXECTBO YMCJIEHHBIX 3KCIIEPUMEHTOB 10O
U3Y4YEHUIO KOHBEKIIMU B MAHTUU B IBYX- U TPEXMep-
HBIX BapuaHTax, JJis pa3JIMyHbIX MapaMeTpoB 3eMJIU
U ISl pa3HbIX TeOAMHAMUYECKUX OOCTaHOBOK (CM.,
HanpuMmep, [2—8]). B paccunTaHbl 1 MTHOBEH-
HbIE TPEXMEPHbIE FeOAMHAMUYECKUE MOJIENN 3eMIu
Ha OCHOBE ceficMHUuYecKoil Tomorpaduu, Harpumep
[9, 10]. B HacTos1IE# paboTe HAa OCHOBE M100aTBbHOM
Mogenu ceiicMmdeckoit tomorpadum SMEAN 2 [11]
MOCTPOEHa TreoIMHaMuuecKkasi chepudeckast Moaeb
COBpPEMEHHOI 3eMJIU 1 TPUBEICHbI €€ CIAEACTBUS IS
AHTapKTUKHU, KacalolUecs NOTEHIIMAJIbHO OMaCHbIX
MPOLIECCOB YCKOPEHHOTO CIMOJ3aHUsI JIEAHUKOB B
OKeaH M WX pas3pyllieHus, HabJIogaeMbIX B MOCe-
HUE JeCITUIETHUS.
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UNCIIEHHAA MATEMATHUYECKAA MOAEJb

MrHoBeHHas cdepuyecKas CTPYKTypa IIoOaib-
HbIX BI3KMX MAHTUMHBIX TEUEHU MOXET ObITh pac-
cuMTaHa 1o ypaBHeHU0 CToKca Ha OCHOBE JaHHBIX
ceiicmuueckoit Tomorpacdhuu. Mcnonab3dyemasi aBTo-
paMu MoJesb ceficMumdeckoil Tomorpaduu SMEAN 2
[11] siBIISIETCSI OMHOI M3 JIYYIIIUX U COAEPKUT Bapua-
LIMU MOTIePEYHBIX CEICMUYECKUX CKOPOCTEM BO BCeM
obobeMe MaHTUU. 11 TOro 4ToOBI MCIOJB30BaTh
JIaHHbIE ATOU MO 151 YUCIEHHbBIX paCYeTOB, He-
00XOIMMO TIepeBECTU Bapuallui CKOPOCTeil Torne-
pEUYHBIX BOJIH B MaHTUMM B TeMIEpaTypHble aHOMa-
Juu. Bapuauuu ceficMUYecKUX CKOPOCTeil B MAHTU U
Av, IEpecYUTHIBAIOTCSI B BapuallMy IUIOTHOCTU Be-
LIecTBa Mo cooTHoLeHU0: Ap = 0.3 X Av,, ucxons us
reopusndeckux coodbpaxeHuit [12]. B cBowo oue-
pelb, Mo BapualUsIM IJIOTHOCTU omnpeaessieTcs moJje
Bapualuii TeMneparyp B MAHTUM 1o (hopMyJie TeTI0-
Boro pacimpenusi: AT=— (1/0) % (Ap/p), c ydeTom
3aBUCUMOCTHU KO3 hULIMEHTA TeTJIOBOTO PACILIMPEHMS
o. oT mryouHsl. IIpu a3ToM Koa3dduUIIEeHT TeII0BOro
paciImMpeHust 0 MeHSIeTCs C ITyOMHOIM 110 3aBUCUMOCTHU
o= (3—4.44 x (1—r)) X 1073, toe r — 6e3pa3MepHBIi pa-
nuyc 3emuin. Takum o6pa3oM, KOa(h@UIIMEHT Terio-
BOTO pacIIMpeHus O. MeHsieTcss oT 3 X 10> Ha no-
BepxHocTH 3eMin 10 1 X 107> Ha 1He MaHTUU Ha rpa-
Hule c¢ sapoM. Ilpu mob6aBjiieHUM K MOJYYEHHBIM
TaKrMM 0Opa3oM BapualivMsiM TeMIlepaTypbl aanadaThl
1 MOTEHLIMAJIbHOM TeMITepaTyphbl ITOJy4aeTcs ToJTHas
TeMmIiepatypa B MAHTUM 3eMJIN.

MBI MozenMpyeM MaHTUIO 3eMJIA B IIPUOIITKE-
Huu byccumHecka B TpexMepHOIi chepuuecKoil reo-
MeTpun. MaHTHS HarpeBaeTCs OT siipa U U3HYTPU 3a
CUET pacmanga paaruoaKTUBHbBIX 3JIEMEHTOB (BHYTpPEH-
HUit HarpeB). [IJ1s1 pacyeToOB Mbl UCITOJIb3YEM MOJEIb
C VIIPOILEHHOI 3aBUCUMOCTBIO BSI3KOCTU OT TeMIIe-
paTtypsl 110 3aKoHy Appennyca [13]:

Nr = exp(2E/(T +Tb0t)_2E/(T;ef +Ti)ot))’

rme £ — 0e3pa3MepHbBIi TapamMeTp, ONpeacIsTIONInii
rnepernan BSI3KOCTU B moaenu, 1 — Oe3pa3MepHast
HaganuadaTuueckas temneparypa, 1.=0.5, Ty, =1
(TemmepaTypa Ha fHe MaHTHU). B HacTos11ei paboTe
E = In10*> = 10.36, 4TO NMPUMEPHO COOTBETCTBYET
SHEePruM akTUBAlLMM BJIaXXHOTO OJvWBUHA. B Haleit
MOJIEJIM CKAaYyOK BSI3KOCTM Ha TpaHUIIE MEXITY BEpX-
Hell u HuXXKHei MaHThel mpuHsT paBHbIM 30. ITpuBe-
JNIEHHBII 3aKOH BS3KOCTHU JaeT Bapualuu BSI3KOCTH,
Kak I10 IyOrHe, TaK M 10 JIaTepaiyd B HECKOJIBKO MO-
PSIIKOB. Y MOBEPXHOCTH 32 CYET MAJIOI TEMITEpaTypPhl
BO3HMKaeT cjaabasi okeaHWuyecKasi Jutochepa, Toraa
KaK KOHTUHEHTHI JalOT BBICOKOBSI3KHE 00JIaCTU 110
nryouHsl 200 KM (32 cYeT TTOHMKEHHOI TeMIiepaTy-
pbl). Yncio Panes pasao Ra =1 x 108, It uncneH-
HOTr0 MOJIEJIMPOBaHNS Mbl UCTIOJIb30BaIU MOIMUDU-
nmupoBaHHYy1o nporpammy CitcomsS [14]. B nporpam-
My ObLT IOOaBJIEH KO, OCYIICCTBIISIIOLIUIT COOPKY
ITaHHBIX M3 MOJIEIN CEMCMHYECKON ToMorpaduu

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

SMEAN 2. B 3T0if Mo#e/ faHHBIC OBIJIN pa3JIoKe-
HBI IO c(hepUIECKUM TapMOHMKaM, YTOObI HE 3aBU-
CEeTh OT pacUueTHOM ceTKH. PacueThl MpoOU3BOININCH
Ha ceTke 170 X 170 X 59 y3710B 1o yIiiaM u IJIyOuHeE,
COOTBETCTBEHHO, C pABHOMEPHBIM I111arOM MO IIyOu-
He B 50 kM. B ucnonwdyemoii Hamu nporpamme Cit-
comsS ceTKa I10 yrjiaM HepaBHOMEpPHasi 1 COCTOUT U3
12 chepuueckux cerMmeHTOB. JJIsT TaKO# CeTKU CUH-
TYJISIDHOCTEI B IIOJISIPHBIX O0JIACTSX HE BO3HMKAET.
bonee mompo6HO ceTka ormicaHa B padote [14].

Ha Bxone cuutsiBaroTces 58 daiiiioB, comepKammix
BapualMy CEMCMMYECKMX CKOpOCTeil B 3emMiie, pas-
JIOXXEHHBIX 10 chepUIECKMIM FapMOHUKaM, Y Bapua-
M CKOPOCTEH IIepeBOISITCS B Baprallii TeMIlepa-
TYpHI B KaxKI0I TouKe ceTKU. Takum obpa3oMm, pop-
MUpYETCsI HadajbHOE IIoJie TemmepaTyphl. aiee K
HeMy T00aBISTIOTCS anradaTa 1 IIOTeHIIMaIbHAS TEM-
rneparypa. 3aTeM pellaeTcsl ypaBHEHUE IlepeHoca
umMItysbca (ypaBHeHre CTOKCA) I CKOPOCTEi Teue-
HUI B €CTECTBEHHEBIX IIEPEMEHHBIX CKOPOCTb—IaBJIe-
HUE KOHEYHO-3JIEMEHTHBIM METOIOM C ITOMOIIBIO
aJiIropuT™Ma Y3aBhl [ 15], 4TO MO3BOJISIET TTOJIYYUTh pe-
IIEHUE TaXe TOIIa, KOIma BSI3KOCTh BEIIeCTBa MEHSI-
€TCsI Ha MHOTO TTOPSIIKOB.

PE3VJIBTATHI 1 OBCYXIEHUNE

151 uHTEepIIpeTaliuy pe3yJibTaToOB U UX rpaduye-
CKOTO TIpe/ICTaBJIE€HUsI ObLIO BHIOPAHO XapaKTepHOE
MEPUINOHAIBLHOE CeUYeHUE MEXIy IMoJtocaMu, Mpo-
XoHslIee yepe3 BOCTOUHYI0 APPUKY U LIEHTPATbHYIO
yacTb Tuxoro okeaHa (40, 220 rpaaycoB BOCTOYHOIA
nmonrotel, puc. 1). Ha puc. 1 mokaszaHbl Bapuauuu
TeMIIEpaTypbl B MAHTUU B cHEPUUYECKOM MEPUANO-
HaJIbHOM CeYeHUM 3eMJIM dyepe3 moJjtoca uyepes 40 u
220 rpamycoB BOCTOYHOM AOATOTHL. BumHO, 4TO Iy1O-
OajibHbIE TOPSYME BOCXOSIIIME TTOTOKU MOJHUMAIOT-
cs oT sipa 3emiu ron Tuxum okeaHoM U Ttoa, Adpu-
koii. bosee cimaObIii 1 YaCTUYHO BepXHEMaHTUITHBIA
MOTOK TIOAHUMAETCS K TOBEPXHOCTU B ApPKTHUKE.
Hucxonsimuii motok Mmexay Adpukoii 1 EBpasueit
Ha puc. 1 oTBeyaeT 30He cyoayKumnu B ooiactu Cpe-
nr3eMHoro Mops. FOxxHee AJTSICKM HUCXOASIIIINI T10-
TOK MpUYpOUYeH K AJieyTCcKou 30He cyonykuuu. [lom
BocTouHOi1 AHTapKTHMIOW HMMeEeT MEeCTO HUCXO[s-
LA MAHTUMHBIN MOTOK.

Ha puc. 2 mokasaHBI Bapualiiy TEMIICPATYPhI JIJIST
AHTapKTH4YecKoro pernoHa Ha ryouHe 100 km. Yep-
HBIMM KOHTYpaMU IT0Ka3aHa IMHaMr4ecKasl TOIorpa-
¢usa, YepHBIMM TOYKAMM — BYJKaHbI Ha TOMICTHON
MOBEPXHOCTU. BocTouHast AHTapKTUIa XapaKTepU3y-
eTCsI OOJIBIIMMHU OTPULIATEIIBHBIMU TEMIIEpaTypHBIMU
aHoMmaymsamu 10 400 rpamycoB M JMHAMWYECKOM TO-
norpacdueit 1o —900 M, yTO MOATBEepXKIAET HATUUUE
non BocTouHoit AHTapKTUION HUCXOASIIETO MaH-
TUIHOTO TI0TOKA. I AHTApKTUYECKOTO TOJIYOCT-
poBa, 3anaaHO-aHTapKTUUYECKOI pU(TOBOI CUCTEMBI,
paitoHa nemHUKa 1 Mopsl Pocca xapakTepHbI ITOI0XM-
TeJIbHbIE TEMITEpaTypHble aHOMaIMK 10 350° u 1moJio-
TOM 512
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Puc. 1. PacnipeneneHuie aHoManuii TemnepaTypbl U ckopocteil B MaHTUU 3emiid B cedeHuu 1o 40 u 220 rpaaycy BOCTOUHOM

JOJITOThI.

KUTebHAsg OUuHaMHu4deckas tororpadus no 600 M,
YTO COMIACYeTCsI C U3BMEPEHHBIM IMOBBIIIICHHBIM TEM-
JIOBBIM TTOTOKOM Ha TOBEPXHOCTU M COBPEMEHHBIM
BYJKaHM3MOM 3allagHO-aHTapKTU4YeCKOM prudTOBOI
CHUCTEMBI 1 YaCTU AHTapKTUUECKOTO MTOJIyocTpoBa. B
TO XK€ BpeMsl JIsl APYroi yacTu 3anaaHou AHTapKTU-
Ibl — negHuka OuixHepa-PoHHa aHOMaIUU TeMIIe-
paTypbl U JUHAMHWYECKAasl Tonorpadusi oTpUliaTellb-
HBI. DTOT pe3yabTaT COIIacyeTcsl ¢ HaOJIOJAeHHBIMU
JaHHBIMU 00 OTCYTCTBUM PUMTUHIA B HACTOSIIEE
BpeMsi, HEOONBbIIUM TEIJIOBLIM MOTOKOM IOI 3TOM
00J1aCThIO U OTCYTCTBHEM BYJIKAHOB.

ANCKYCCHA 1 BAKITIOYEHHUE

IMTonyyeHHbIe B pe3yjbTaTe YUCICHHOTO MOIE/IM-
poBaHUsI pe3yabTaThl, OCHOBAaHHbIE Ha celicMUyYe-
CKOIi MOJIe/IM Bapyaluii MOMEPEYHBIX CEMCMUYECKUX
ckopocteit SMEAN 2, naloT pacnpeaeieHue TeMre-
paTypbl, BI3KOCTM U MTHOBEHHYIO CTPYKTYpy IJIO-
OabHBIX MAHTUMHBIX TEUYEHUIA, pACCUMTAHHBIX IO

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

ypaBHeHU10 CToKca. PacueThl MoKa3bIBalOT coryiacue
MOJIyYEHHBIX pe3YyJIbTaTOB C TeOpueil TEKTOHUKU
mmT. Ilog KoHTMHEeHTaMU, KpoMe BocTouHoit Ad-
puku, HOro-BocrouHoit 1 Boctounoit A3zuu, u 3a-
MagHON AHTaApKTUABI, HAXOASITCS HUCXOSIIE MaH-
TUIHBIEC TIOTOKU U OTpUIATeJIbHbIE aHOMAaJIUU TEM-
nepatypsbl. I1og Boctounoit A¢puKoit UMEIOT MECTO
MOJIOXKUTEJIbHAsI TeMIIepaTypHast aHOMAaINs X1 BOCXO-
IS BepXHEMAHTUMHBINA TTOTOK, OTBETCTBEHHBIN
3a cucteMy pu@TOB Ha ITOBEPXHOCTU a(ppUKAHCKOTO
KoHTuHeHTa. [Toxoxast BeIcOKOTeMIIepaTypHast aHO-
MaJiisi ¥ BOCXOMSIINE TeYeHUSI OOHApYXKUBAIOTCS U
st 3amagHoOM AHTapKTUABL. [100anbHBIE BOCXOMISI-
e MaHTUIHBIE TMOTOKM HaxXomATcsd Ioa Tuxum
okeaHoM u 1o FOxxHoit A¢pukoii. B ManTum 3eman
MOKa3aHBI ABe 00JIACTU ¢ OOJIBIINMU JIaTepaIbHBIMU
nepenagaMy TeMIlepaTypbl U BSI3KOCTU: 1) Imepeman
MEXIy Topsiueil acTreHocdepoil 1 XOJIOTHO KOHTH-
HEHTaAJIbHOW nuTocepoil KpaTOHOB Ha IITyOMHE
okos10 200 kM; 2) Tepernan MexXay TOpsiYMMU BOCXO-
TOM 512
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Puc. 2. Bapuaiuu temriepatypsl It AHTapKTUYECKOTO pernoHa Ha ryorHe 100 kM. YepHbIMU KOHTYpaMU IoKa3aHa JuHa-
MuYecKasi Tornorpadust B MeTpax, YepHbBIMU TOUKAMU IMOKa3aHbl BYJKAHBI.

JOSIIIAMUY TUTFOMaMU W XOJIOMHBIMUY 30HAMU OITYCTHB-
IIMXCS ¢1200B B cyioe D" Ha rpaHumiie ¢ ssapoM (puc. 1).

AHTapKTUAA 4eTKO JCJIUTCS Ha ABE YAaCTH IT0 aHO-
MaJIsIM TeMIIepaTyphl U IMHAMUYECKOMY peibedy.
3amagHasg AHTapKTHAa, KpoMe JeqHuka PuixHepa-
PoHHa xapakTepu3syeTcst MOJOXKUTSIbHBIMU aHOMA-
JIMSIMUA TeMIIepaTyphl B MOMIMTOC(epHOII MAaHTUU U
MOJOXUTENIbHBIM TUHAMUYECKUM pelibeoM. B 1O
e BpeMms nog BocTouHoli AHTApKTHAON U JIEMHU-
koM Dunxuepa-PonHa TeMIiiepaTypa B IIOIJIUTO-
chepHOil MaHTUM TIOHMXKEHa, a JUHAMWYECKU
peabed oTpuliaTesieH (puc. 2).

ITonydeHHbIE BbIlIE YMCIEHHbBIE Pe3yJibTaThl XO-
POIIIO COMIAcyIOTCs ¢ HaOJIOAEHHBIM TEILUIOBBIM I10-
TOKOM Ha ITOBEPXHOCTU AHTAPKTHUILI [ 16] 1 HaTW4IM-
€M 0O0JIbIIIOTO MaccHBa BYJIKAaHOB B pailoHe 3aramaHo-
aHTApPKTUYECKON pUMTOBOII CHUCTEMBI M YacTu AH-
TapKTU4YecKoro mnoygyoctpoBa [17]. TakuM obpazoM,
paccuMTaHHAasI MOJEIb COBPEMEHHBIX MAaHTUIHBIX
TeYeHUI TaeT BIOJHE JIOTUYHOE OOBSICHEHUE CYIIIE-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

CTBOBaHHUIO 3alalHO-aHTApKTU4YeCKOu pudToBoi
CUCTEeMbl U MHOXECTBY BYJIKaHOB 3anagHoit AHTapK-
TUabl. [ToBBIIIEHHBI TEMIOBOI MOTOK W BYJIKAHU3M
non 3anagHOo-aHTapKTUYECKOM pru(TOBOI CUCTEMOI
CMOCOOCTBYIOT MOATJIABJICHUIO MOAOIIBHI JIEASTHOTO
muyTa 3anamgHoit AHTapKTHUABI, YTO 00JIerd4aeT CKOJIb-
JKEeHMe JIbJa U3 BHYTPEHHUX obJacteit 3anagHoit AH-
TapKTUIbl B MOpPE MO KOPEHHOMY OCHOBaHUI0. Ha-
cTyruieHue (a3 OBICTPOTO CKOJIBXKEHUSI U paspylie-
HUS JIEAHUKOB Ha (DOHE TOBBIIIEHHOIO TETJIOBOTO
MOTOKA MPOUCXOJAUT 3a CUET TPUITepHOro 3ddeKTa
aKTUBU3allUU TIOMJIEIHBIX BYJKAaHOB, BBI3BAHHOTO
nedopMallMOHHBIMU BOJTHAMU, MPUXOASIIMMU B 3a-
MagHyo AHTapKTUKY, KOTOPbIE TEHEPUPYIOTCS CUJTb-
HEUIMMU 3eMJIETPSICEHUSIMU B OKpYyXKalolux AH-
TapkTuay 30Hax cyomykuuu [18—20]. DTo MOXKeT
MPUBECTH K OBICTPOMY CMOJ3aHUIO TPOMAHBIX Macc
MOKPOBHBIX JIGAHUKOB B MOpe (Hampumep, JeAHUK
CynHoro JIHs1) 1 m1o6aabHOMY TTOBBIIIIEHUIO YPOBHS
TOM 512
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MI/IDOBOI‘O OK€aHa Ha HECKOJIbKO NCCATKOB CaHTH-
METPOB U AK€ NEPBbIC METPHI.

IlpencraBieHHast oOajlibHAasI MOJENIb MaHTHUI-
HBIX TEUEHUU TpeldyeT NAIbHEUINIUX YTOYHEHUIA.
B wacTtHOCTH, B Haneil Moae/IM He ydTeHBI Bapuallii
XUMMUYECKOTO COCTaBa B MAHTUM, KOHTMHEHTAJILHOM
kope, B cioe D". HeobxomuMmbl Oosiee AcTalbHEIC
pacueTbl CTPYKTYpbl Te€UYEHUII B BEpXHEll MaHTUU
3emiu, BBeAeHUE TUIUTHOM peoJIOTMM Ha MOBEPXHO-
CTU 3eMJIU U T.1.

BJIIATOJAPHOCTHU

ABTODBI GyiarogapsIT pelieH3eHTa, YbM 3aMeUaHUsI T10-
MOIJIM 3HAYMUTEJBHO YJIYYIIUTh PYKOMHUCh, Mpodeccopa
T. Bekkepa 3a MoJieJib celicCMHUUYeCKOM ToMorpadum 1 Koi-
JIEKTUB pa3paboTYMKOB IporpamMMHoro komruiekca Cit-
comS 3a ITporpamMmy, MO3BOJISIIONIYIO TTOCUUTATh CJIOXKHBIE
3¢ ¢eKTh B MAHTUU 3EMJIU.

NCTOYHUK OPMMHAHCUPOBAHMUA

HccnenoBaHust YaCTUYHO BBIMIOJIHEHBI 32 CYET CPENCTB
GromkeTHOTO hMHAHCUpoBaHUsI MHcTUTyTa hU3uKu 3em-
1 PAH 1 9yacTmaHO 3a cyeT cpeacTB OI0MKeTHOTo (hMHAH-
cupoBaHust Unctutyra okeaHonoruu uM. I1.I1. [llupiiosa
PAH Ne FMWE-2021-0004.
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GLOBAL GEODYNAMIC MODEL OF THE EARTH
AND ITS APPLICATION FOR ANTARCTICA

A. A. Baranov“*, Academician of the RAS L. 1. Lobkovsky’, and A. M. Bobrov*
4Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, Russian Federation
bp P Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow, Russian Federation
#E-mail: baranov@ifz.ru

A geodynamic model of the modern Earth is constructed based on the SMEAN 2 global seismic tomography
model. On the basis of mantle temperature anomalies, numerical modeling of spherical mantle convection is
performed for the parameters of the real Earth. For Antarctica, an explanation was obtained for the existence
of the West Antarctic Rift System, which contains one of the largest and least known volcanic provinces on
Earth, which is consistent with the increased surface heat flow and modern volcanism of the West Antarctic
Rift System and part of the Antarctic Peninsula. The increased heat flow and volcanoes in this region are
causing instability and accelerating the flow of glaciers from the West Antarctic Ice Sheet into the ocean,
which could lead to a significant rise in global sea level.

Keywords: global geodynamic Earth’s model, spherical mantle convection, seismic tomography, Antarctica
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