YKPATHCBbKUN AHTAPKTUYHUNI

KYPHAT
YAX Ne 8, 79-84 (2009)

YK 550.348.0985:551.146

THE HYPOTHESIS OF THE RELATIONSHIPBETWEEN THE CURRENT SEISMIC
FKUHLESS AND THE GEUMAI NETIC FIELD PULSATIONS

Yu.B. Brodsky, V.P. Gannoshyn

Zhitomir National Agroecological University; 7 Stary bulvar, 10008 Zhitomir, e-mail:
YBrodskiv@,academy.zt. ua

The hypothesis of the relationship between the current seismic process and the geomagnetic field
pulsations by Yu B. Brodsky, V.P. Gannoshyn

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 anew hypothesis ofthe relationship in the lithosphere - geomagnetic field system which is based
on the interaction between the moving tectonic plates and the Earth’s magnetic Held. Alongside with the seismic
process development the linear velocity ofthe 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 ofthe geomagnetic field intensity line bring about the appearance ofthe 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 isaccompanied by arapid increase
In the oscillation amplitude of the force geomagnetic line. The paper also presents the results of modelling the
pulsations ofthe geomagnetic field Z-component, the above testifying to adirectrelationship and the disturbance
ofthe 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 onthe 25hof 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.

Pedpepar. B CBA3WM C Yy4yaCTUBLUMMWUCA CAy4das MU TMPOABNEHHA CEWCMUYECKOM aKTUBHOCTE U KX
KaTacTpouUecKUmMmM nocneacTBnMAMm, ¢ y4eToM onyoMKoBaHHbLIX MaTepmnasioB 0 CUIbHUX 3eM/IETPACEHUSX B
AHTapkTuae (1998 ron), KannHmnHrpaackonm obnacte (2004 ron), Knutae (2008 roa), Knprusmm (2008 ron),
FO>xHOM [MaknctaHe (2008 roa) n MHOTUX APYrux npeactasfieH aHann3 BAUSHUA CEMCMMUYECKOro npoLecca Ha
3bpeKkTbl B OKO/103eMHON nia3me. [peasnioxeHa HoBas rnurnotesa CBA3W B CUCTEME NUTOCHEpPa-reoMarHMTHOE
rnosie, OCHOBaHHas Ha B3aMMOAENCTBUWN OABUXKYLLUUXCA TEKTOHUYECKMUX MAUT C MarHUTHbLL nonem 3emaun. o
Mepe pasBMUTUA CEMCMWYECKOro npoLlecca yBennymnBaeTes SIMHENHAsA CKOPOCTb AedhopMaL i TEKTOHUYECKON
NAUTbI, YTO MPUBOAUT K W3MEHEHUID (POPMMK CWUIOBOM NIMHWUM TeOMarHUTHOrO Monsd, Kortopasd, o6nanas
YMPYrocTbio, CTPEMUTCH MNPUHATL CBOKO MepBOHayasibHYytO dopmy. I3MeHeHMe (opmMu CUIOBOW NIUHUN
reoMarHMTHOro noss NPuUBOANT K BO3HMKHOBEHUIO KOJ/lebaTelbHOro npotecca nocnegHen (ctosvas BosHa). B
KPUTUYECKNA MOMEHT BPEMEHWM, KOrga AOCTUraeTcs npeaen HanpsXXeHus MPOYHOCTM Mopod, MPOUCXOAUT
HapyLleHne CNNOWHOCTN, NN pa3pbiB, 3eMHOW KOPbi C PE3KUM YBE/IMYEHNEM aMMINTY bl KOe6aHU CUT0BOW
reoMarHUMTHOWM nuHUKM. TlpeacTaBneHb! pe3ynbTatTn MOAenupoBaHWUA nNynbcauLnM
Z-COCTaBNAKOWEN TeOMarHUTHOrO MoONAsA, MNOATBEPXAAlOLWME MNPAMYI CBS3b MeEXAY [MpoTeKarowmnum
CEMCMUYECKMM MpPOLIeCCOM W BO3MYLLUEHWEM MarHUTHoOro nons 3emnu. [lonyyeHHbie OLEHKM XOpOLUO
COrnacyrTcs ¢ pe3ynbTataMn N3MePEHN Nynbcaumini reoMarHUTHOro Nons Ha cTaHUunMM AKageMnuk BepHaackui
nepen CUMbHLIM KOPOBbLL 3eMneTpaceHdaem B AHTapKTuae 25 mapta 1998 roaa (baxmyToB, CeaoBa, Mo3rosas,
2003).

KntoueBble CfoBa: aKyCTUYECKME W rpaBUTALMOHHbLIE BOJMHbI, 3eMIETPSICEHNE, MArHUTHOE nose 3emnu,
nynbcaunin Z-cocTaBnaroLLEN reoMarHUTHOIO Nons
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[[INnoTe3a 3B’A3KY MPOTIKa4oro CeMCMi4HOro npotiecy 3 nysbcauligaMmy reoMmarHiTHOro ross.

HO.b. bpoacbknn, B.IN. MaHHOLLIKH

Pedoepat. Y 3B'A3Ky 3 BUNagKaMmy nposisy CEMCMIYHOT aKTUBHOCTI, LLIO MoYacTiwanun, Ta iX KaTacTPogiYHUMK
Hacnigkamu, 3 ypaxyBaHHAM ony6/1iKoBaHUX martepianiB Npo CunbHI 3emneTpycu B AHTapKTuai (1998 pik),
KaniHiHrpaacekin oonacti (2004 pik), Kutai (2008 pik), Kuprusii (2008 pik), lNnisgeHHoMy IMakucTtaHi (2008
PIK) 1 6araTboX IHWKX NpeacTaBNeHO aHai3 BM/MBY CEMCMIYHOIO NpoLecy Ha epeKTy B HABKO/IO3EMHIN MNna3mi.
3anpornoHoBaHO HOBY TrinoTe3y 3B¥A3KY B CUCTeMI fliTOcpepa-reomMarHiTHe rose, 3acHOBaHY Ha B3aemoall
PYXOMUX TEKTOHIYHUX MANT 3 MarHiTHUM nosem 3emni. B Mipy po3BUTKY CeMCMIYHOTO npotecy 36iNbLUYETLCH
NiHINHA LWBWAKICTb AepopMaLtii TEKTOHIYHOI NAUTK, WO NPU3BOAUTL A0 3MIHW (POPMUK CUNOBOT NiHIT
reoMarHiTHOro rnong, gKa, Matoum nPy>HiCTb, NpParHe NPUNHATK CBOKO NEPBUHHY popmy. 3MiHa popMn CU/OBOI
NIHIT TeoMarHITHOro nona BUKNWKAE BUHUKHEHHA KOMMBa/IbHOrO MpoLecy OCTaHHbOI (cToava XBuUnd). Y
KPUTUYHUMA MOMEHT 4acy, KOMM AO0CAra€TbCA MeXa Hanpyru MiUHOCTI nopia, BiabyBaeTbCA MOPYLUEHHS
CYLIIbHOCTI, 200 PO3punB, 3eMHOT KOPW 3 PI3KUM 301/1bLLIEHHAM amMnAITyAN KONMBaHb CUI0BOT reoMarHITHOT MIHIT.
[peacTaBneHO pesysibTaTi MOJENtOBaHHA Nynbcalin Z-CKNaaoBOT reoOMarHiTHOro rnons, AKi NigTBEPIKYHOTh
NPAMUA 3B'A30K MDK MPOTIKAOUYMM CEUCMIYHMM Mpouecom i 30ypeHHAM MarHiTHoro nons 3emni. OTpuMaHi
OUIHKM A06pe Y3romKyrThCH 3 pe3y/bTaTtaMy BUMIPIHOBaHb My/bcalii reoMarHiTHOro noss Ha CTaHuili
AKanemik BepHafacbKun nepen CUMbHUM KOPOBMM 3eMfieTpycom B AHTapKTual 25 6epe3Hs 1998 poky

(baxmyToB, Cenoa, Mo3rosa, 2003).
Knto4yoBI cnoBa: akyCTWYHI Ta rpasBiTauiiHi XBUi, 3eMIETPYC, MarHiTHe none 3emni, nynbcauii Z-CKnagoBoi

reoMarHITHOro nosns o

1. Introduction

One ofthe most importantproblems ofecological safety connected withthe modem 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 farther interpretation
with the aim ofnew prediction method development

Earthquake 1s a rather lasting process which is accompanied by different geophysical
phenomena, manifesting themselves not only in bowels ofthe earth, separate parts of lithosphere, but
In hydrosphere, biosphere, atmosphere, including bits upper layers - 1onosphere. That Is why
earthquake should be considered as an event that leads to the misbalance iri the system of connected

Earth forms and near-Earth area.
Up to now two opposite views ofthe researchers have been formed as for the forerunners ofthe

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

Well consider and analyze the known hypothesis in the system lithosphere-atmosphere-
lonosphere in the preparation period and earthquake origin (Jluneposckuun, 2006). Alongside it is
necessary to take into account that up to now there i1s 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- 1onosphere. However there i1s no experimental prove testifying the benefit of “echo
model. That is why, knowing about the possibility ofresonance ionosphere effect manifestation, we
canpresuppose that these effects are notcrucial 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
ilg 111v v/uuioivju wi ww auu uCuual molecules. AGW generation can be connected with reciprocating
movement ofearth’s crust having block structure with non-stable heat anomalies caused by hothouse
gases going out into the atmosphere ofearth’s crustbreaking zones, as well as with non-stable entrance
oflithosphere gas masses into atmosphere. The process ofAGW generation has not been investigated
experimentally yet.

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

“Acoustic-electric” hypothesis of the disturbance of Es-generators and mini-current systems
Inthe night E-area ofionosphere under die influence ofacoustic impulses coming from the earth is one
ofthe lasthypotheses notconfirmed by observations. The latter explains effects ofionosphere atrather
short distances within several hundreds kilometers from the future epicenter, according to this
hypothesis the existence ofacoustic impulses is presupposed, they spread from the area ofearthquake
preparationto 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. Ifaerosol provided, Freckle local electro gravitational generators
and mini-current systems appear for several minutes and horizontally for the ten of meters. Non-
staticnary 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 ispossible to suppose, that in the period ofseismic
process appearance and development acomplex 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 arule, in some earth areas destruction and some other irreversible
rock deformation.

Proceeding from theoretical preconditions based on “the theory ofelastic output” (Reid, 1911),
rotation model of earthquake origin, Iin case of the irregular turning blocks chain with friction
(Bukynus, bbikoB, JlyHeBa, 2000), caused by “freezing in” line of force of the geomagnetic field In
earth substance (bouykapeB, 1985) and the latter “freezing In” i1onosphere (®un3nka kKocmoca.
ManeHbKaa 3HUuknoneamnda, 1986), the hypothesis of tectonic slabs deformation influence on the
amplitude change ofZ-componentinthe 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 otherend ofgeomagnetic line offorce is fixed. The stretching power is
slowly increasing intime from O till its critical value-  the break time ofhomogenic 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.
Atthe momentof time tension ofrock 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, asthe resultofitafirm wave will spread with big amplitude ofhesitation, than before

time.

4.Modelling the relationship ofthe current seismic process and geomagnetic pulsations

Wi ithin the framework ofthe hypothesis suggested we’ll consider the behaviorofZ-component
of Earth geomagnetic field as a function of distance X (m) from earthquake epicenter along the
magnetic line offorce, time T(day) from the moment ofseismic process origin and height h(km) from

earth surface. In this connection we'll consider the wave equation - equation ofstring hesitation:
2027 d2Z
al o , ()
dx. dt2
where
2 T
5
P

T- tension on all string points;
C- linear sting density. Y,
Equation solving (1) using Furrier mgthod, meeting a comhingtion of exceeding and Initial

conditions usually looks in such away (MuckyHoB, 1985):

~0 200 A —I-tn Dnsin = e t) SIn nh X (2)
— + T - A

where

C, :jf f(x)sm-~xdx;
O TAN

D, [p(X)sIn xdx.
a\nit O /

A string 10Imf(X) is a form of geomagnetic line of force, the speed function ¢ (X) is a linear

speed oftectonic blocks deformation.

The results of modeling the amplitude of pulsations Z(X, t, h), the component of the earth
geomagnetic field, as aresult of seismic process formaximum atmosphere model (Lcaes, NMya0BKUH,

1972) and magnitude M = 5,0 points are shown in the picture.
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Z(x,t) (m), he[90;350] (km), t=10 cyTOK Z(x,t) (m), he(90;350] (km), t=20 cyTOK

Z(x,t) (m), he[90;350] (km), t=30 cyTOK

Z(x,t) (m), he[90,350] (km), t=40 cyTOK Z(x,t) (m), he(90,350] (km), t=50 cyTOK

Picture. Dynamics of the developmentofZ-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 ofgeomagnetic force line. However, insufficiency of power effect from
the side ofdeforming tectonic block on the element ofgeomagnetic force line, which is in earth's crust,
does not contribute to the development ofthe geomagnetic field wave process.

2. As the seismic process develops the speed oftectonic block deformation increases. On the
25t 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 ofthe latter leads to the change ofgeomagnetic force line
form. Possessing strength geomagnetic force line tends to take the initial form, that as aresult causes a
standing wave along geomagnetic force line (pulsation ofgeomagnetic field Z- component).

3. On the 30h and 50th 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
earthguake (50thday) 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 (BaxmyTtoB, CenoBa,
Mo3srosas, 2003).
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