Tpurrepusie 3¢ dexTs B reocucremax (1822 mas 2026 r., Konmomua, Poccust)

PEAKIIUSI OYAT'OB 3EMJIETPSICEHU HA HEJIMHEWHBIE JJIMHHBIE BOJTHBI B OKEAHE
C. A. ApcenbeB*

'Huemumym uzuxu 3emau um. O. FO. IlImuoma Poccutickoti akademuu nayk, Mockea, Poccus
*E-mail: arsy7@mail.ru

BoszeiicTBue okeana Ha 3eMHYIO KOpPY Iopasjio 3HauuTelbHee, YeM BO3/IecTBHE aTMOC(Ephl, TOCKOJIBKY
Boza mpumepHo B 1000 pa3 Tsokenee Bozayxa. Cuiia yaapa okeaHckoro npuoost moxer gocturats 50 000 kr
Ha 1 M? npuOpexkHoit ckaibl. B mpuOpexHbIX pailoHax OKeaHa rPaBUTALMOHHBIC BOJHBI HA BOJE CYMTAIOTCS
ceiicMo00Opa3yromuM (akTOpOM, BEI3BIBAIOLINM MUKPOCEHCMBI. B OTKpBITOM OKeaHe, Ha IyOnHax Mmopsiaka
4000 M, BAMSHME NMOBEPXHOCTHBIX BETPOBBIX BOJIH Ha 3€MHYIO KOPY OTCYTCTBYET, ITIOCKOJIbKY CBSI3aHHBIE
C HUMHU JABW)KEHHUS DKCIOHEHLMAJIBHO 3aTyXalT C YAAJEHUEM OT MOBEPXHOCTH U IPOHHUKAIOT TOJIBKO Ha
riyOunsl mopsiaka 100 M. JImTuHHbBIE BOJTHBI, TAKKE KaK MTPUIMBBI, IITOPMOBBIE HATOHBI U TJIAHETAPHbIE BOJIHHI,
JOCTHUTalOT JIHA OKeaHa U MOTYT OKa3bIBaTh Ha HEro M30bITOUHOE AaBieHue. OHAKO aMIUIUTY/IbI THX BOJIH
HEBEJIMKH, a JaBJICHUE HE3HAUUTEIbHO. VICKIIIOUE€HUE COCTABIISAIOT BOJIHBI IIyHAMU, aMIUIMTYAa KOTOPBIX MHOTAA
JOCTHTaeT COTEH MeTpoB. B Haieil paboTe Mbl HallUIM 3HAUYEHHUE JaBJICHUS Ha THO OKeaHa (MOpsi) OT IlyHaMHu
B BHJIC HEJIMHEMHBIX OJMHOYHBIX BOJIH Ha Boje. HenmHENHOCTE B BOJIHAX Ha BOJE SIBJISIETCS CYLIECTBEHHOM,
IIOCKOJIBKY BOJIHOBOE JIaBJIEHHE HAa OKEAHCKOE JTHO COAEPUT HErMApOCTaTHYeCKue cocTapistonire. Hama
MaTeMaTH4eckass MOJeb, OCHOBAHHAS HA HEJIMHEHHBIX YPABHEHUSX HICAIBHOW >KUIKOCTH 0e3 TpeHus,
MI03BOJIIET HAM PAaCCUMTATh JONOJHUTEIBHOE, CBEPX IMAPOCTATUYECKOE JABJIEHUE HA 3€MHYIO0 Kopy. OHO
3aBUCUT OT aMIUIUTY Il OAMHOYHBIX BOJIH U INIyOUMHBI OKeaHa. M30bITOUHOE BOJTHOBOE JIaBJICHUE B CPEIHEM
coctaBisieT 50% OT THIPOCTATUYECKOTO AaBJICHHUS Ha MEJIKOBOIHBIX OKeaHCKUX Ienbdax. Takum oOpaszom,
I[yHaMH, BBI3BAHHOE OJMHOYHBIMH BOJHAMH, MOKET CIPOBOLIMPOBATH HOBBIE 3EMIIETPACEHUS, MOCKOIbKY
M30BITOYHBIC HANPSHKEHHUS BIMAIOT Ha ovyar 3emiieTpsceHus. PacueTHbI mpuMep MOKa3bIBaeT M3MEHEHUS
JMHAMUYECKOTO JTaBJICHUS 1OCIIe MPUOBITUS IIyHaMU. B kauecTBe mpuMepa NpUBOAUTCS CIydail 00pyIIeHus
B ¢uopx Jdukcu B I'pennannum 6osbmoro Mmaccupa 0eperoBbix ckail. B ¢uopae Bo3HMKIIA JUIMHHAS BOJIHA,
KOTOpas B TeueHHe 9 AHEH IuiecKasach, BBI3bIBAas CEHCMHUUECKUI TPOXOT, PUKCUPYEMbIil celicMorpadamu
B CHIA. Ouar BO3HHKIIEro 3eMJIeTpsiceHHsI ObuT B [ peHsIaHanu, a MarHUTy1a BOSHUKIIETO 3eMJIETPSICEHUS
Obu1a TopsizKa 5.
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The impact of the ocean on the Earthys crust is much greater than the impact of the atmosphere, as water
is approximately 1,000 times heavier than air. The force of an ocean wave can reach up to 50,000 kilograms
per square meter of coastal rock. In coastal areas of the ocean, gravitational waves on water are considered a
seismogenic factor that causes microseisms. In the open ocean, at depths of about 4,000 m, there is no effect of
surface wind waves on the earthys crust, as the associated motions decay exponentially with distance from the
surface and penetrate only to depths of about 100 m. Long waves, such as tides, storm surges, and planetary
waves, reach the ocean floor and can exert excess pressure on it. However, the amplitudes of these waves are
small, and the pressure is insignificant. The exception is tsunami waves, which can have amplitudes of up to
hundreds of meters. In our work, we found the value of the pressure on the ocean (sea) floor from a tsunami
in the form of nonlinear single waves on the water. Nonlinearity in water waves is significant because wave
pressure on the ocean floor contains non-hydrostatic components. Our mathematical model, based on nonlinear
equations of an ideal frictionless fluid, allows us to calculate the additional, super-hydrostatic pressure on the
Earthys crust. It depends on the amplitude of single waves and the depth of the ocean. Excess wave pressure is
on average 50% of the hydrostatic pressure on shallow ocean shelves. Thus, a tsunami caused by single waves
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can trigger new earthquakes, as excess stresses affect the earthquake»s epicenter. A calculated example shows
the changes in dynamic pressure after the arrival of a tsunami. As an example, consider the collapse of a large
mass of coastal rocks into the Diksy Fjord in Greenland. This caused a long wave in the fjord, which lapped for
nine days, causing seismic rumblings that were recorded by seismographs in the United States. The earthquake
originated in Greenland, and its magnitude was around 5.
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