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N3menenne HanpspkeHWN W aedopManuii B 36MHOW KOpPE dYallle BCEro NMPUBOAUT K €€ PEaKIuu B BHUJIC
3emiieTpscenus. JleopmMalMoHHbIe MPOIECCHI, MPOTEKAIOIINE 10 U MOCe 3eMIICTPSCEHHS] TPAIUIIMOHHO
paccMaTpuBarOTCA 10 UX OTPAXKEHUIO B BUJIE€ KOJIMUECTBA COOBITHI B €IMHUILY BPEMEHU, KOTOPOE MPUHUMAIOT
KaK CeCMUYECKYI0 aKTUBHOCTh. POpIIoKoBas v adTepIOKOBasi aKTUBHOCTH OMHCHIBAIOTCS SMIUPUUECKUMHU
MPSIMBIM U 00paTHBIM 3aKoHaMu Omopu—YT1cy. PocT (QopImokoBoil akTHBHOCTH SMITMPUYECKH 3a4acTYHO
MBITAIOTCS AIMPOKCUMUPOBATH PA3IMUYHOT0 BU/1a BO3PACTAIOIIMMHU (PYHKIMSIMH, KOTOPBIE JJaJIee UCTIONIb3YIOTCS
JUIS OLEHOK BpPEMEHHM CHJIBHOTO 3emierpsiceHus. Hampumep, mnpeiokeHa Mofelb € IMOCTPOCHHEM
KMHETUYECKOTO YPaBHEHHMSI /ISl aKTUBHOCTH Ha OCHOBE SMITUPUUECKHX MOCTIEI0BATEIbHOCTEH 3eMIIETPSICEHHM
(Monens camopazBuBaromuxcs mnporeccos, CPII [1]). DTa moxens onuchBaeT JaBUHOOOpa3HOE HApacTaHHE
ceficMMUecKOl aKTUBHOCTH Ha MHTEpBaJe BPEMEHH HEMOCPEICTBEHHO Mepe]] BOSHUKHOBEHHEM CHUIILHOTO
3eMJICTPSCEHHUS, a TAK)KEe CHUKEHHE aKTUBHOCTH MPHU BO3BPAILIEHUU B COCTOSTHUE TTOKOSI.

WuTepecHble pe3ynbTaThl MPOJIEMOHCTPUPOBAIN HCCIEA0BaHUS 000OIEHHOW OKPECTHOCTH CHUIIBLHOTO
semterpsicennst (OOC3) [2]. beimo yoeauTenpbHO MOKa3aHO, YTO CXOJCTBO MPSMOTO M 0OpaTHOTO 3aKOHOB
Omopu—YTcy pacrnpocTpaHsieTcsl TakkKe Ha aHOMajJuM W3MEHEHHUs HakJIoHa Tpaduka IMOBTOPSIEMOCTH
(cpenHeil MarHUTYAbI 3eMJICTPSCEHUS) U Ha PSJ IPYTUX XapaKTEPUCTUK Mpolecca akTuBu3anuu. [Ipu stom
Bce BblsBisieMble B OOC3 aHOManuu 10MyCKaloT BIIOJHE ONPEACICHHYIO KOJTMYECTBEHHYO TApaMETPHU3ALIMIO.
EcTecTBeHHO, B pa3HBIX clydyasx 3HaAUCHUS MMapaMETPOB COOTBETCTBYIOIIUX PETPECCUOHHBIX COOTHOIIICHUH U
TaKHle XapaKTePUCTHKH, KaK HEKOe cpefiHee OTHOLIeHHE yrciia (Gop- 1 apTepIIoKoB, BapbUPYIOT.

B 3apy0exxHbIX HCClieTOBaHUAX MPEINPUHUMATIUCEH TOMBITKH UCIIOIb30BaTh HAKOILIEHUE JAepopMalnii
benvodda m1s orieHOK BpeMeHH 10 TJIaBHOTO cOObITHA. B 1anHO# paboTe mpeayiaraeTcsi onucath MpoIecc
BBICBOOOKICHHUSI CEMCMUYECKO dHepruu npu (opiiokax u adrepiiokax, OTpaKeHHBIH B AedopMamusax
benvodda, ¢ momompo nHCTAaHTOHHON MOoaenu. KpaTko o BeiOGope Mozaenu. IHCTaHTOH — 3TO pelIeHUe
ypaBHEHHUH, OMHCHIBAIOIINX PE3KHE M3MEHEHUS BO BPEMEHM MapaMEeTPOB COCTOSIHUSI CHCTEMBI, KOTOPOE
CYyIIECTBYeT TOJbKO B OrpaHMYeHHOE Bpems. B cilydae ypaBHeHUS IBM)KEHHUS HHCTAHTOH — IMPOCTO
Pa3HOBHUJHOCTb COJMTOHOB. Takue pelIeHHs] TOJNy4aroTcss B KOHTEKCTE B3aWMOJCHCTBUM, Korja
KJlaccuyeckasi JMHAMHKa CHUCTEMbl B OIPEACIICHHbIE MOMEHTHl BPEMEHHM MOXKET JEeMOHCTPUPOBATH
aHOMaJIbHble, MTHOBEHHBIC IE€PEXOJbl, HANmpHUMep, IMEepexo/bl Yepe3 sHepreruueckue Oapbepbl. s
MOSIBJICHUS PEIICHUN HHCTAHTOHOB MPUHIIMITHATBHBIM SIBIIIE€TCS HAJTMUKME HEJTMHEHHOCTH B ONPEEIISIIOINX
ypaBHEHHUAX (B YACTHOCTH, YPAaBHEHUU JBUKECHUS ).

Jlia uccnenoBaHus BBIOpaHBI CUJIbHBIE 3€MIIETPSICEHHSI B pa3nuyHbIX pernoHax EBpasum: Kamuatka,
Caxanmun, Typuus, Anonus. s 3TUX 3eMIETPSACEHUN MOCTPOCHBI 3aBUCHMOCTH CYTOUYHBIX MpPUpPAIICHUN
nepopmaruii benbodda M MX BO3MOXKHBIE ANMPOKCHUMAIIMM MHCTAHTOHHBIMU PEHICHUSAMH MOJIEIbHBIX
KMHETHYecKuX ypaBHeHu#. [lokazaHa BO3MOXKHOCTH MOJI0Opa MapameTpoB, IS KOTOPBIX JOCTUTAETCS
MPUEMJIEMOE COOTBETCTBUE AIMIUPUUYECKUX U TEOPETUUECKHUX 3aBUCHMOCTEH B MHTEpBAJIE TUIFOC-MUHYC OJIHA
HeZIeNsl OT IJIABHOTO COOBITHS. DTOT pe3yibTaT JOMOJHIET MaTepHUalbl, IPEICTaBICHHbIC HA MPEAbLAYIICH
koH(pepeHuuu « Tpurrepusie 3¢ (HeKTh B TeOCUCTEMaxX» 0 BO3MOKHOCTH MPUMEHEHHSI HHCTAHTOHHOM MOJIEH
JUTSI OTIMCAHMSI aKTUBHOCTH (HOPIIOKOB 1 aprepiiokos [3].
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Changes in stress-strained state in the Earthy»s crust most often lead to its reaction as an earthquake.
Straining processes occurring before and after an earthquake are traditionally considered by their signatures,
as the number of events per time unit (seismic activity). Foreshocks and aftershocks activity is described
by the empirical direct and inverse Omori—Utsu laws. The growth of foreshocks is to be approximated by
various increasing functions, to estimate thereafter the time of a strong earthquake. For example, a model
of self-developing processes is proposed in the form of kinetic equation for activity with solution adjusting
with empirical earthquake sequences. This model describes an avalanche-like increase in seismic activity
just before the mainshock occurrence.

Interesting results have been demonstrated by studies of the generalized vicinity of large earthquakes
(GVLE). It has been convincingly shown that the similarity of the direct and inverse Omori—Utsu laws also
applies to anomalies in the slope of the recurrence plot (average earthquake magnitude) and to a number of
other characteristics of the activation process. At the same time, all the anomalies detected in the GVLE
allow for a well-defined quantitative parameterization. Naturally, the values of the parameters of the
corresponding regression ratios and averaged characteristics like foreshocks to aftershocks number ratio
vary in different cases.

In foreign studies, they made attempts to use Benioff strains accumulation to estimate the tthe mainshock
time. In this paper, an instanton model is proposed to describe the process of seismic energy release (the
foreshocks and aftershocks) represented as Benioff strains. Briefly about a model selected. An instanton is a
solution of equations describing abrupt changes in time in system state parameters, existing only for a
limited time. Particularly, for equation of motion an instanton is just a kind of soliton. Such solutions are
obtained in the context of interactions, when the classical dynamics of a system at certain points in time may
exhibit anomalous, instantaneous transitions, for example, transitions through energy barriers., The
nonlinearity in the constitutive equations is fundamental for the appearance of instanton solutions.

Strong earthquakes in various regions of Eurasia were selected for the study: Kamchatka, Sakhalin,
Turkey, and Japan. The dependences of daily increments of Benioff strains and their possible
approximations by instanton solutions of model kinetic equations are constructed for these earthquakes. The
best parameters selection is shown to achieve acceptable correspondence of empirical and theoretical
dependencies in the range of plus or minus one week from the mainshock. This result complements the
materials presented at the previous conference «Trigger Effects in Geosystems» about use of instantons to
describe foreshocks and aftershocks activity.
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