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PaccmaTpuBaeTcs YuCIEHHOE MOJICIMPOBAHKE TTI00ATBHBIX TIPOIIECCOB U TOCTPOCHUE TPEXMEPHON MOIEITH
3emau. MaHTHiiHAs KOHBEKIMSI MOJIEIUPYETCs B MPUOMIKEHUH byccuHecka B TpeXMepHOH cepudeckoit
reoMeTpur. UUCIEHHO pemraroTcst Oe3pa3MepHbIe YpaBHEHHS COXPAHEHHUS MacChl BEIIECTBA M MOMEHTA
uMITyJbca. B KadecTBe MCXOIHBIX JAHHBIX JUIsi COBPEMEHHOW MOJENM 3eMJIM aBTOpaMHU HUCIOJIb3yeTCs
MoJienb cericmuueckoit Tomorpaguun SMEAN 2, KoTOpasi COAEpP)KUT BapHALMHU MOTIEPEYHBIX CEHCMUYECKUX
CKOpocTeil BO BceM 00b&éMe MaHTHH. Bapuanum celicMHUYECKHMX CKOpOCTEH B MAHTHH IE€PECUUTHIBAIOTCS
B BapualMM IUIOTHOCTH BELIECTBA. B MOJ€NM HEHBIOTOHOBCKHMM 3aKOH BSI3KOCTH, 3aBUCALLEH OT IOJHOU
TemnepaTypbl U rayOouHsl. [IogpoOHO yuCIeHHOe MOAETHpPOBaHNE ONMUCAaHO B padote [5]. BBenenue takoit
PEOJIOTHUH SBIISIETCS KIFOUEBBIM MOMEHTOM JUIS ITOJyUYEHUS IPABUIIbHON KHHEMATUKU IUIAT HA MOBEPXHOCTH
3emuu. B pe3ynbrare BO3HHKAET HECKOJIBKO TTI00ATBHBIX KOHBEKIIHOHHBIX sIY€EK, OTBETCTBEHHBIX 32 OOIIYIO
re0JJMHAMUKY, a TaKK€ BEpXHEMAHTHIHBIC TEUCHHsI, CBS3aHHBIE C OOIIEH CUCTEMON JIUTOC(EPHBIX TLIUT,
CPEAMHHO-OKEaHUYECKHX XPeOTOB, 30H CYOAYKIINU U KOJIITU3UH.

Ha mnoBepxHoCTH cdeprudeckoil MOAETH 3a CYET TEMJIOBOM KOHBEKIMH BKYIlE C HEHBIOTOHOBCKOM
peoJiorueil mojyuyeHa CaMOCOTJIaCOBaHHAs MOJENb COBPEMEHHOW 3emuid. THXOOKeaHCKas OKeaHHYecKas
IUINTA JBUKETCA KaK OJHO LEJI0E B CEBEPO-3allaJHOM HANPABIEHUH CO CKOPOCTHIO HECKOJIBKO CAHTUMETPOB
B To7. AdpuKkaHckas TUIMTa ABMKETCS Kak OJHO IIeJI0e Ha CeBepo-BOCTOK. EBpasmiickas rumra B HEIOM
JIBU>KETCSL HA BOCTOK, IIPUYEM CKOPOCTH BHYTPHU HEE MEHSIOT HAIIPABIICHUE, YTO MTOKA3BIBAET OTHOCUTEIBHO
OO0JIBIIYIO BETUYUHY JeopMarivii BHYTPH 3TOH mIUThl. CKOPOCTH TAaK)Ke CYIECTBEHHO MEHSIOT HAIIPaBICHHUS
JUISL  CEBEPO-BOCTOYHOW A3WHM, YTO TOATBEPKIACT KOHIICTIHIO Ne()OPMHUPYEMBIX IUTUT U OTCYTCTBHE
YETKUX TpaHull it psja wint [3]. BennuuHsl U HanpaBieHUs PACCUUTAHHBIX CKOPOCTEH HA MOBEPXHOCTH
KOppelnupyroT ¢ Mozaebpto kuHeMaTtuku miutT NNR-MORVELS6 [2] u ¢ gaHHBIMEH KOCMHUYECKOH Ie€0/1€3UH
[1, 4]. Paccuntannble HaNpsHKEHUS Ha TOBEPXHOCTH TOKA3bIBAIOT o01ee cxxarue A KaBkasckoro peruona,
TOTr/1a KaK JJisi BOCTOUYHON APKTHUKH U B TOM YHUCIIe 1t MOps JIanTeBbIX XapaKTepHO B OCHOBHOM PaCTSIKEHUE.

CyMMapHbIii MOMEHT UMITYJIbCA 110 BCEH MAHTUHU U 10 OBEPXHOCTH 3€MJIM PaBEH HYJIIO, YTO MOKa3bIBAET
OTCYTCTBHE YCKOPEHHUS U COAaHCUPOBAHHOCTH cuil. [lomydeHHass MOJeNh MOKET OBITh MCIOIh30BaHA KaK
anbTepHatuBHass NNR-MORVELS56 u ITRF cuctema orcuera juist u3MepeHuUsi CKOPOCTEM HAa MOBEPXHOCTH
3emun.
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This paper examines numerical modeling of global processes and the construction of a three-dimensional
model of the Earth. Mantle convection is modeled using the Boussinesq approximation in three-dimensional
spherical geometry. Dimensionless equations for conservation of mass and angular momentum are solved
numerically. The authors use the SMEAN 2 seismic tomography model, which contains V', variations
throughout the mantle, as input data for a modern Earth model. Variations in seismic velocities in the mantle
are converted into variations in the density of the material. The model uses a non-Newtonian viscosity law,
which depends on the total temperature and depth. The numerical modeling is described in detail in. Such
rheology is a key to obtaining the correct plate kinematics on the Earthys surface. As a result, several global
convection cells responsible for the general geodynamics, as well as upper mantle currents associated with the
general system of lithospheric plates, mid-ocean ridges, subduction and collision zones, arise.

A self-consistent model of the modern Earth was obtained on the surface of a spherical model using thermal
convection coupled with non-Newtonian rheology. The Pacific Oceanic Plate moves as a unit in a northwesterly
direction at a rate of several centimeters per year. The African Plate moves as a unit to the northeast. The
Eurasian Plate as a whole moves eastward, with the velocities within it changing direction, indicating a
relatively large magnitude of deformation within this plate. Velocities also change direction significan ly
for northeast Asia, confirming the concept of deformable plates and the absence of clear boundaries for a
number of plates. The magnitudes and directions of the calculated velocities on the surface correlate with
the NNR-MORVELS56 plate kinematics model and with space geodesy data. The calculated surface stresses
indicate overall compression for the Caucasus region, while the eastern Arctic, including the Laptev Sea, is
characterized primarily by extension.

The total angular momentum throughout the mantle and the Earth’s surface is zero, indicating the absence of
acceleration and a balanced force. The resulting model can be used as an alternative to the NNR-MORVELS56
and ITRF reference systems for measuring velocities at the Earth’s surface.
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