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Abstract. With respect to the increased frequency of the seismic activity symptoms and their disastrous
aftereffects and taking into account the publications devoted to severe earthquakes in the Antarctica (1998),
Kaliningrad oblast (2004), China (2008), Kirghizia (2008), South Pakistan (2008) and other places, the paper
presents the analysis of the influence of the seismic process on the effects in the circumterrestrial plasma. The
authors propose a new hypothesis of the relationship in the lithosphere — geomagnetic field system which is based
on the interaction between the moving tectonic plates and the Earth's magnetic field. Alongside with the seismic
process development the linear velocity of the tectonic plate deformation is increasing which results in the change
in the shape of the geomagnetic field intensity line, which, though elastic, is trying to take its initial shape. The
changes in the shape of the geomagnetic field intensity line bring about the appearance of the oscillation process
of the latter (the so-called stationary wave). In the critical moment of time, when the rock reaches its ultimate
stress limit, one can observe the discontinuity or the Earth's crust fault which is accompanied by a rapid increase
in the oscillation amplitude of the force geomagnetic line. The paper also presents the results of modelling the
pulsations of the geomagnetic field Z-component, the above testifying to a direct relationship and the disturbance
of the Earth's magnetic field. The estimates obtained are nicely coordinated with the results of geomagnetic field
pulsation measurements which were carried out on the Academician Vernadsky station before the severe crust
earthquake in the Antarctics on the 25" of March 1998 (Bakhmutov, Sedova, Mozgovaya, 2003).

Key words: acoustic and gravitation waves, earthquake, Earth's magnetic field, pulsations of the geomagnetic
force line Z-component.

Pedepar. B cBA3M ¢ y4acTHBIUMMHCS CIIy4asMH IIPOSIBICHUS CEHCMUYECKONH AKTHBHOCTH M HX
KaTacTpo(pUIECKUMU MOCIIEACTBUSIMH, C YIETOM OITyOJIIMKOBAaHHBIX MAaT€PUAJIOB O CHIIBHBIX 3€MIICTPSICEHHSX B
Amntapkrune (1998 ron), Kammnunarpaackoit oomactu (2004 rox), Kurae (2008 ron), Kuprusum (2008 rom),
IOxnoMm ITakucrane (2008 rox) 1 MHOTHX APYTHX MPEACTABICH aHAJIN3 BIMAHUS CEHICMUYECKOro mpouecca Ha
a¢dexT B 0Kono3eMHOH 1a3Me. [Ipeoxkena HOBast THIIOTE3a CBSI3H B CUCTEMeE JINTOC(epa—TeoMarHUTHOE
T0JIe, OCHOBAHHAsI Ha B3aMMOJICHCTBHUH ABIKYIINXCSI TEKTOHUUECKHX TUIUT ¢ MarHUTHBIM nosieM 3emun. Ilo
Mepe Pa3BUTHUSI CEHCMHUYECKOTO MPOLECcca yBEIUINBACTCA JIMHEIHAsT CKOPOCTh Ae(OpMaIK TeKTOHUIECKON
IUTUTBI, YTO TNPHUBOAUT K W3MEHEHHIO (OPMBI CHIIOBOW JIMHMM T'€OMAarHUTHOTO MOJIs, KOTopas, oOianas
YIPYTOCTBIO, CTPEMHTCS HPUHATH CBOIO IEpPBOHAYAIbHYIO (GopMmy. M3menenume (GopMbl CHIOBOH JIMHUH
TeOMarHUTHOTO MOJISl IPUBOAUT K BOSHUKHOBEHHMIO KOJI€0ATENbHOTO MpoIiecca MocieaHel (cTosdas BoiaHa). B
KPUTHYECKUH MOMEHT BPEMEHH, KOIJIa JOCTUIAeTCs IpeJesl HANpsIKEHHUsS MPOYHOCTH TOPOJ, MPOUCXOAUT
HapyIIeHUE CIUIONIHOCTH, WU Pa3PhIB, 3MHON KOPBI C PE3KHM yBEINYCHNEM aMILTHTY/bI KOJIeOaHUH CHIIOBON
reoOMarHuTHOW nuHuUH. [IpeacTaBmeHB pPe3yabTaThl MOJEIHUPOBAHUSA TNyIbCamuil
Z-COCTaBISIIONIEHl T€OMarHUTHOTO IOJIS, TOATBEPXKJIAIOIINE TPSAMYIO CBS3b MEXKIY MPOTEKAIOMINM
CeHCMHMYECKUM IIPOLECCOM M BO3MYIIEHMEM MarHuTHOro moiisi 3emun. IloiydeHHbIE OLIEHKH XOpPOLIO
COMIACYIOTCS C pe3yIbTaTaMHU H3MEPEHHH Iy TbCalliii FTeOMarHUTHOTO MOJIS Ha CTaHIUK AKaneMuk Bepraackuit
Iepel CHIIBHBIM KOPOBBIM 3emiieTpsicenueM B AHTapkruze 25 mapra 1998 rona (baxmyros, Cenosa, Mo3rosas,
2003).

KnroueBble cji0Ba: akyCTHYEeCKHE WM T'DaBUTALMOHHBIC BOJHBI, 3eMIICTPSICEHHE, MAarHUTHOE IIOJe 3eMIlH,
IyJIbCAIMU Z-COCTaBIIAIOIIEH T€OMAarHUTHOTO TOJIS
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I'inore3a 3B'A3Ky NPOTiKa040r0 ceiicMivHOro mMpouecy 3 MyJIbcalisiMi reOMarHiTHOTO MoJIsl.

1O.b. bpoxacobkwuii, B.I1. 'anHOIIMH

Pedepar. V 3B's13Ky 3 BUIIaIKaMH MIPOSIBY CEHCMIYHOT aKTUBHOCTI, 1[0 MOYACTIMIAIH, Ta IX KaTacTpopiuHIMHU
HACNIZKaMH, 3 ypaxyBaHHSM OITyOJIKOBaHHMX MaTepialiB Mpo cuiibHi 3emiierpycu B Anrapkruai (1998 pik),
Kaminiarpancekiit o6macti (2004 pik), Kurai (2008 pix), Kuprusii (2008 pik), [Tisnernomy [akucrani (2008
PpiK) it 6araTboX IHIIKMX IPEICTABICHO aHAITi3 BIUIUBY CEHICMIUHOTO Mpoliecy Ha eheKTH B HABKOJIO3EMHIH I1a3Mi.
3anponoHOBaHO HOBY TiNOTe3y 3B'I3Ky B CHCTEMI JiTOC(epa-TeoMarHiTHe Iojie, 3aCHOBaHY Ha B3a€MOJil
PYXOMHX TEKTOHIYHHX IUIUT 3 MATHITHUM MosieM 3eMJTi. B Mipy po3BUTKY CEHCMIYHOTO MpoLecy 301IbIIyEThCS
NMiHIHHA MBHAKICTH AedopManii TEKTOHIYHO! IUIMTH, IO HPU3BOIUTH 10 3MIiHM (opMH CHIIOBOI JiHIT
TEOMAarHiTHOTO OIS, SIKa, MAIOYH MPY’KHICTh, IparHe MPUUHATH CBOIO IEPBUHHY (opMy. 3MiHa HopMH CHITOBOT
JiHii T€OMarHiTHOTO IOJS BHKJINKA€ BUHUKHEHHS KOJHMBAJIBHOIO IPOLECY OCTaHHBOI (CTOS4Ya XBHIA). Y
KPUTUYHUI MOMEHT 4Yacy, KOJH JOCSTAETHCS MEXa Halpyrd MIHOCTI MOpija, BiOyBaeTbes MOPYLICHHS
CYLITBHOCTI, 200 PO3PHUB, 3eMHOI KOPH 3 Pi3KHM 301TBIIICHHSM aMILTITYTH KOJTMBaHb CUIIOBOI T€OMArHiTHOT JTiHii.
[IpencraBieHo pe3ynbTaTH MOACTIOBAHHS MYJbCAliid Z-CKIaa0BOI T€OMArHiTHOTO MOJS, SIKi MATBEPIKYIOTh
NIPSIMHI 3B'SI30K MK ITPOTIKAIOUUM CEHCMIYHHM IpoLecoM i 30ypeHHs M MarHiTHoro noist 3emwuti. Otpumani
OIIIHKKA J00pe Y3rOKYIOTBCS 3 pe3ylbTaTaMH BUMIPIOBAaHb ITyJTbCAIliii T€OMarHiTHOTO IOJS Ha CTaHIIl
AxaneMik BepHajnchkuii mepeq CHIBHUM KOPOBHM 3emieTpycoM B AHTapkruai 25 Gepesns 1998 poxy
(baxmyTtoB, CenoBa, Mosrosa, 2003).

KurouoBi ciioBa: akycTuuHi Ta rpaBitamiiHi XBUII, 3eMIIETPyC, MarHiTHE mose 3emili, mynbcaril Z-CKiajoBoi
IeOMarHiTHOTO HOJIst

1. Introduction

One of the most important problems of ecological safety connected with the modern prediction
of the coming earthquake still remains unsolved. Catastrophic after-effects of this natural
phenomenon put forward a task of informative earthquake forerunners search. Such task presupposes
exposure of different geophysical effects arising during seismic process, their further interpretation
with the aim of new prediction method development.

Earthquake is a rather lasting process which is accompanied by different geophysical
phenomena, manifesting themselves not only in bowels of the earth, separate parts of lithosphere, but
in hydrosphere, biosphere, atmosphere, including bits upper layers — ionosphere. That is why
earthquake should be considered as an event that leads to the misbalance in the system of connected
Earth forms and near-Earth area.

Up to now two opposite views of the researchers have been formed as for the forerunners of the
coming earthquake. The first one is based on the fact that the earthquake source is in the earth's crust,
the second one is based on the fact that the earthquake source is the geophysical influence of Sun and
interplanetary magnetic field.

In this connection the authors focused their investigations on the explanation of the hypothesis
suggested — the interaction between the moving tectonic plates and pulsation of geomagnetic field
before and during earthquake.

2. Short analysis of known interaction hypothesis in the system lithosphere-
atmosphere-ionosphere

We'll consider and analyze the known hypothesis in the system lithosphere-atmosphere-
ionosphere in the preparation period and earthquake origin (JIuneposckwuii, 2006). Alongside it is
necessary to take into account that up to now there is no generally accepted physical model of
interconnection between the seismic process and phenomena in the near-earth cosmic space.

“Echo” hypothesis of electromagnetic interconnection in the system lithosphere-ionosphere
presupposes that transmittance of electromagnetic energy from lithosphere into ionosphere, heating
and further effecting E-area takes place while stimulating hypothetic resonator in the system
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lithosphere- ionosphere. However there is no experimental prove testifying the benefit of “echo”
model. That is why, knowing about the possibility of resonance ionosphere effect manifestation, we
canpresuppose that these effects are not crucial in lithosphere-ionosphere interconnection.

“Acoustics-gravitation” hypothesis. According to this hypothesis atmosphere acoustics-
gravitational waves (AGW) are generated in the area of earthquake origin near the earth surface,
which are spread through atmosphere reaching the ionosphere tops lead to ionosphere disturbance due
to the collision of ions and neutral molecules. AGW generation can be connected with reciprocating
movement of earth's crust having block structure with non-stable heat anomalies caused by hothouse
gases going out into the atmosphere of earth's crust breaking zones, as well as with non-stable entrance
of lithosphere gas masses into atmosphere. The process of AGW generation has not been investigated
experimentally yet.

The hypothesis of “lithosphere-ionosphere relationship” is based on the effect of radioactivity
and transmittance increase, that leads to the “modification of quasi-stable electric field” in the near-
carth layer of the atmosphere. However, it is impossible to explain the increase of the maximum layer
F2 height and decrease of the electron concentration maximum value within a day before earthquake
in the framework of the hypothesis suggested.

“Acoustic-electric” hypothesis of the disturbance of Es-generators and mini-current systems
in the night E-area of ionosphere under the influence of acoustic impulses coming from the earth is one
ofthe last hypotheses not confirmed by observations. The latter explains effects of ionosphere at rather
short distances within several hundreds kilometers from the future epicenter, according to this
hypothesis the existence of acoustic impulses is presupposed, they spread from the area of earthquake
preparation to ionosphere height and generating electric current in sporadical layers.

According to “gravitation-electrostatic” hypothesis impulsive radon isolation takes place in
the area of earthquake preparation. If aerosol provided, Freckle local electro gravitational generators
and mini-current systems appear for several minutes and horizontally for the ten of meters. Non-
stationary charge distribution and creation of mini-current system in separate elements, on the one
hand, lead to the splash of infra-red radiation, and, on the other hand, to the transmittance of
corresponding disturbance upward into ionosphere.

Proceeding from the existing hypothesis, it is possible to suppose, that in the period of seismic
process appearance and development a complex of different physical mechanisms are in action, that
leads to the corresponding geophysical effects, consideration of which can give a wide range of
earthquake forerunners.

3. Hypothesis of lithosphere-geomagnetic field relationship

Any earthquake appears as a result of a sudden release of a considerable number of energy in
some volume inside the Earth. As a rule, in some earth areas destruction and some other irreversible
rock deformation.

Proceeding from theoretical preconditions based on “the theory of elastic output” (Reid, 1911),
rotation model of earthquake origin, in case of the irregular turning blocks chain with friction
(Buxynun, beikos, Jlynesa, 2000), caused by “freezing in” line of force of the geomagnetic field in
earth substance (boukape, 1985) and the latter “freezing in” ionosphere (dusmka xocmoca.
Mautenskas suimknonenus, 1986), the hypothesis of tectonic slabs deformation influence on the
amplitude change of Z-component in the Earth magnetic field lies in the following.

At the initial moment (the moment of seismic process origin) the stretching power begins to
influence the element of geomagnetic line of force, situated in the Earth's crust from the side of
deforming tectonic blocks. The other end of geomagnetic line of force is fixed. The stretching power is
slowly increasing in time from 0 till its critical value — ¢, the break time of homogenic tectonic blocks.
Prolongation of geomagnetic line of force (geomagnetic line of force possesses elasticity),
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geomagnetic line of force tends to become straight. The attempt to take its original form on the side of
geomagnetic line of force leads to the fact that variations appear in every point of geomagnetic line of
force length.

At the moment of ¢, time tension of rock strength reaches its strength limit, the rock break will
occur. In its turn it will lead to the following, on the break side there will be a hit on the geomagnetic
line of force, as the result of it a firm wave will spread with big amplitude of hesitation, than before ¢,

time.
4.Modelling the relationship of the current seismic process and geomagnetic pulsations

Within the framework of the hypothesis suggested we'll consider the behavior of Z-component
of Earth geomagnetic field as a function of distance x (m) from earthquake epicenter along the
magnetic line of force, time ¢ (day) from the moment of seismic process origin and height 4 (km) from
earth surface. In this connection we'll consider the wave equation —equation of string hesitation:

2 2
aza_Z:a_Z 1
N
where
2 T
a =—,;
p

T—tension on all string points;

c—linear sting density.

Equation solving (1) using Furrier method, meeting a combination of exceeding and initial
conditions usually looks in such a way (ITuckynos, 1985):
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A string form £ (x) is a form of geomagnetic line of force, the speed function ¢ (x) is a linear
speed of tectonic blocks deformation.

The results of modeling the amplitude of pulsations Z(x, ¢, /), the component of the earth
geomagnetic field, as a result of seismic process for maximum atmosphere model (Mcaes, [TynoBkuH,
1972) and magnitude M = 5,0 points are shown in the picture.
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Picture. Dynamics of the development of Z-component geomagnetic field pulsation.
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Conclusions

Within the framework of the hypothesis suggested and the results given modeling of the
geomagnetic field response to the current seismic process it is possible to make several conclusions:

1. At the initial moment of seismic process origin tectonic block undergoes deformation that
must lead to the form change of geomagnetic force line. However, insufficiency of power effect from
the side of deforming tectonic block on the element of geomagnetic force line, which is in earth's crust,
does not contribute to the development of the geomagnetic field wave process.

2. As the seismic process develops the speed of tectonic block deformation increases. On the
25" day of seismic process the peak outlet of tectonic block deformation linear speed takes place
alongside with loading decrease without breaking earth integrity with the further increase of tectonic
block deformation linear speed. The increase of the latter leads to the change of geomagnetic force line
form. Possessing strength geomagnetic force line tends to take the initial form, that as a result causes a
standing wave along geomagnetic force line (pulsation of geomagnetic field Z — component).

3. On the 30" and 50" day tectonic block deformation linear speed suddenly increases,
earthquake or the outlet of accumulated tensions takes place, which occurs as a result of non-stable
deformation localization. Amplitude of pulsation of geomagnetic field Z-component during
earthquake (50" day) is from 420 till 500 mkm.

4. The given results of modeling pulsation of geomagnetic field Z-component confirm the
relationship between the seismic process and earth magnetic field. The results obtained accord with
the results of measuring pulsations of geomagnetic field at the station of Academician Vernadsky,
which preceded the strongest earthquake in Antarktida on March 25, 1998 (baxmytos, CezoBa,
Mosrogas, 2003).
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