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CEKIIHA 1 «BJIMAHHUE COTHEYHOH AKTHBHOCTH HA
I'EOC®EPHBIE TIPOLIECCHI»

PA3PBIBHASI HEYCTOMUYHABOCTh TOHKOI'O AHU30TPOITHOI'O TOKOBOT'O
CJ10s

JM. 3eﬂé'nbtﬁ1, A.B. ApmeMbec:l’2 , B.IO. Honoel’z, X.B. Manosa*®
1HHcmumym xocmuueckux uccaeoosanuu PAH, |zelenyi @iki.rss.ru
2Qusuueckuti paxyromem MIY um. Jlomonocosa, ante0226@yandex.ru
3Haylm0-ucczzec)oeameﬂbcwﬁ uncmumym soeprou guzuxu um. Cxobenvyvina MI'Y

KiroueBble c¢Jji0Ba: pa3pblBHas HEYCTOMYMBOCTb, AHU3OTPONHBIA TOKOBBIM CIIOH,
anuabaTHYecKuii MHBapUaHT.

B marnutocdepe 3emim Ha €€ HOYHOW CTOPOHE HAa PACCTOSHUM HECKOJIBKUX 3E€MHBIX
paaycoB CYIIECTBYIOT IJIa3MEHHbIE 00pa3oBaHus, Ha3biBaeMblie TOKOBBIME ciiosiMu (TC) (Ness
1965). C yuérom cBoeii koHpurypamuu, TC XOpOIIO OMHCHIBACTCS OJHOMEPHBIMH, IO
NPOCTPAHCTBEHHOM KoopauHare, moaensmu (Zelenyi et.al. 2004).

B TC wMoxer Bo3HUKaTh pa3pbiBHas HeycTodunBocTh (Laval 1966). [lannas
HleyCToﬁqHBOCTI) CyIIeCTBYET  KaK  BOJIHA, pacrnpocrpaHstomasics  nonepék  TC
A&(Z, X)= A(Z)exp{iwt- ikx}, MPU 3TOM B IICHTPAIBHON 00JACTH TOKOBOTO CJIOSI MPOWCXOJUT
3aMBIKaHHE MarHUTHBIX JMHUIA. B paboTe moka3zaHo, 4To Onarogaps CHIIbHBIM 3JIEKTPOHHBIM U
MOHHBIM TOKaM B LIEHTPE CJIOSI, SHEPTHsl, BEIMTPhIBAEMAasi CUCTEMOM MPH «CIMITAHUH» TOKOBBIX
HUTEH, MOXET MPEBBIIIATh JHEPTUI0, KOTOPYK HEOOXOJMMO 3aTpaTUTh Ha BO3MYIICHUE
MarHUTHOTO TIOJIS U IBUOKEHHE 3aMarHMYCHHBIX AJICKTPOHOB. Hali/ieHbl 00J1aCTH B IPOCTPAHCTBE
napameTpoB, B KOTOPBIX BO3MOXKHO Pa3BUTHUE TUPUHT HEYCTOMYMBOCTH U OIICHEH €€ NHKPEMEHT.
Tak ke B paboTe M3y4eH BOMPOC BIMSHHS 3aXBAYCHHBIX YaCTHIl (HE TMOKUIAIOIINX TOKOBBIN
CII0#1) Ha Pa3BUTHE HEYCTOWYMBOCTH.

TEARING INSTABILITY OF THIN ANISOTROPIC CURRENT SHEET

L.M. Zelenyi', A.V. Artem’ ev*?, V.Yu. Popov'?, H.V. Malova **
! Space Research Ingtitute RAS,
?Physical Faculty Moscow Sate University (MSU),
*Skobeltsyn Institute of Nuclear Physics MSU

Key words: tearing instability, anisotropic current sheet, adiabatic invariant.

Plasma structures known as current sheets (CS) exist in the Earth’s magtetosphere both at
its night and day sides (Ness 1965). CS could be quite well described by 1D models (Zelenyi
et.al. 2004).

The tearing instability can be one of the mechanism of the temporal changes in CS's
structure (Laval 1966). This type of instability is a plasma wave that moves along CS
A (z,x) = A(z)expfiwt - ikx}. Tearing mode could produce growing magnetic islands or their
chains in the center pert of CS. In this work we show, that because strong currents carried by
anisotropic electrons and non-adiabatic ions in the centre of CS, the energy which CS obtains
due to current interaction can become lager then energy of perturbed magnetic field and energy
of moving magnetized electrons. The parametric «windows» of tearing instability are found and
instability growth rate is estimated. Also in this work the question of the influence of trapped
plasma on CS stability properties is studied.
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BJIMSTHUE HOPMAJIbHOM KOMIIOHEHTHI MATHATHOT O ITOJIS HA
PA3BUTHE SAUSAGE HEYCTOMYUBOCTH

A.B. Apmemves™?, JIM. 3enénuiii*, B.XO. Ilonose™?, X.B. Manosa**
1HHcmumym Kocmudeckux uccreoosanuti PAH
2Qusuueckuti paxynomem MIY um. Jlomornocosa, ante0226@yandex.ru
3Haylm0-ucczzec)oeameﬂbcwﬁ uncmumym soepuou guzuxu um. Cxobenvyvina MI'Y

KiroueBble ci0Ba: aHU30TPONHBIE W M30TPOIHBIE TOKOBBIE CJIOH, SaUsage
HEYCTOMYHMBOCTH, HEHYJIEBAsl HOPMaJIbHAasi KOMIIOHEHTa MarHUTHOIO ITOJIS.

JInst OTHOMEPHBIX IJIa3MEHHBIX CUCTEM (TOKOBBIX CIIOEB), PACIIOJIOKEHHBIX BJOJIb X OCH
C HEOAHOPOJHOCTBIO B pacnpesencHun ckopocred wactmy mo Y ( jy ' 0), sausage
HEYCTOMYHBOCTBIO HA3BIBACTCS BOJHA BOSMYIICHHS IOTCHIHMATOB, PACHPOCTPAHSIOMIAACT B
HanpasieHun Y ¢ (a30BOil CKOPOCTBIO V =W/k (Ai(Z’ X) = A(Z) exp{iwt- Iky} ) (Lapenta
1997). [Ipu HyneBoil HOpMaJIbHON KOMIIOHEHTE MarHUTHOTO ToJisi B, B IIEHTpe TOKOBOTO CIIOs

HAXOJUTCsl 007acTh, B KOTOPOM AJIEKTPOHBI M HMOHBI pa3MarHWYeHbl. OJTH YaCTHUIBI MOTYT
y4acTBOBaTh B PE30HAHCHOM B3aMMO/ICHCTBUY ¢ SAUSAZE-MO,10# (€ciIu CKOPOCTH YaCTHIl OJIU3KU

K (a3oBOil CKOPOCTH BOJIHBI Vy ~ V| ). Curyanuss MOXET H3MEHUTHCS B TPUCYTCTBUH
HEHYJIeBON KOMIIOHEHTHI oy B, . JlaHHas paboTa MOCBSIIEHA N3YyYEHHIO BIMSHUS HOPMAJIbHOM
KOMITOHEHTHI TI0Jisi B, Ha BO3MOXKHOCTB pa3BHUTHs SaUSAJE HEYCTOWYMBOCTH (B YacTHOCTH,
OLlcHEHO BIHUsHHE B, Ha BenMunHy WHKpeMeHTa HeycTroWumBocTH). s cpaBHEHUS

UCIIOJIb30BAITMCH MOJIEIH U30TPOITHOTO TOKOBOTO cinosi (Harris, 1962) 1 aHH30TPOITHOTO TOHKOTO

TokoBoro ciost (Zelenyi et.al., 2004).

INFLUENCE OF THE NORMAL COMPONENT OF MAGNETIC FIELD ON THE
DEVELOPMENT OF SAUSAGE INSTABILITY

A.V. Artem’ev'?, L.M. Zelenyi?, V.Yu. Popov'?, H.V. Malova®?
! Space Research Ingtitute RAS
?Physical Faculty Moscow Sate University (MSU),
% Skobeltsyn Ingtitute of Nuclear Physics MSU

Key words: isotropic and anisotropic current sheets, sausage instability, nonzero normal
component of the magnetic field.

For 1D plasma systems (current sheets) placed along X-coordinate and having
inhomogeneity of particle velocity distributionina Y direction (jy * 0), we consider a sausage

instability in a form of a perturbation wave of the potentials, developing in Y-direction with a
phase velocity v =w / k. Then the normal component of the magnetic field is equal to zero the

demagnetization region of electrons and ions is situated in the center of current sheet. These
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particles can have a resonance interaction with a wave of sausage mode (if their velocity are
approximately equal to a phase wave velocities vy, ~v; ). The presence of nonzero component

B, can change this situation. This paper deals with the problem of the influence of the normal
component of magnetic field in the current sheet on the possibility of the development of sausage
instability (particularly, the influence of B, on the value of sausage growth rate is estimated).
For the comparison we used the model of isotropic current sheet (Harris 1962) and one of the
anisotropic thin current sheets (Zelenyi et.al. 2004).
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W3MEHEHUS B SKBATOPUAJIbHON HOHOC®EPE BO BPEMS CHJIBHBIX
MATI'HUTHBIX BYPb

.M. Acmagpvesa’, I1.B. Tamapunos*, K.C. lanamapuyx®
YUnemumym conneuno-semmoii usuxu CO PAH, eliada@is#.irk.ru
2 [lenapmamenm umoicenepuu Munepanbibix pecypcos, Texnuyeckuii Ynusepcumem o. Kpum,
73100, Xanus, Kpum, I peyus

KaroueBbie c10Ba: sKBaTopuaibHas HOHOC(hEpa, MAarHUTHBIC OypH, TiepepacipeieiieHue
noHOCc(hepHOI TTa3MBbI

Bo Bpems rinaBHOH (ha3bl MArHUTHBIX Oyph BEKTOp BZ MeXIutaHeTHOro MarHUTHOTO TOJISt
HampaBjeH Ha [T W TPOHUKAIOININE B HHU3KOIIUPOTHYIO HMOHOC(Epy MeEXKIUIaHETHbIE
AIIEKTPUYECKHE TOJIS, HApAIy C TEpPMOC(PEPHBIM BETPOM, BBI3BIBAIOT CYIIECTBEHHBIE W3MEHEHHS
B IMHAMUKE SKBAaTOpUaNIbHOM aHomanuu (DA). B naHHO# paboTe mo qaHHBIM Ti00anbHbIX GPS
KapT NOJHOTO 3eKTpoHHOro coaepkanus ([19C) n qaHHBIM CITyTHHKOBBIX BHICOTOMEPOB Jason-
1 and TOPEX/Poseidon wmcciieioBaH OTKIMK 3KBAaTOPHAJIbHOW HMOHOC(HEpPhl Ha CHIIBHEHIHE
reoMarHuTHeIe Bo3mymeHus 7-8 ceHTs0pst 2002 r. u 20-21 nos6ps 2003 r. McmosbzoBaHue
JAHHBIX CIYTHUKOBBIX BhICOTOMepoB TOPEX u Jason-1, GPS-usmepenuit [19C na MC3
CHAMP u SAC-C, a Takke maHHBIX riao0anbHbIX noHOchepHBIX KapT [19C mo3Bomwio Ham
MOJIYYHUTh «TPEXMEPHYIO» BU3YAITU3AIMIO MpoIecca repepacipeieieHus: HOHOCHEPHOH Ta3Mbl
— 110 MUPOTE, AOJTOTE U BBICOTE.

CHANGESIN THE EQUATORIAL IONOSPHERE DURING STRONG
GEOMAGNETIC STORMS

E.L. Astafieva’, P.V. Tatarinov', K.S. Palamarchuk?
!Institute of Solar-Terrestrial Physics SB RAS
Department of Mineral Resources Engineering, Technical University of Crete,
73100, Chania, Crete, Greece.

Key words: equatorial anomaly, geomagnetic storms, redistribution of the ionosphere
plasma

During the main phase of magnetic storms the interplanetary magnetic field turns
southward and the interplanetary electric fields penetrate to the low-latitude ionosphere, and
together with thermospheric winds they cause significant alterations in dynamics of the
equatorial ionization anomaly (EIA). In this work we analyzed a response of the low-latitude
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ionosphere to strongest geomagnetic storms on 7-8 September 2002 and 20-21 November 2003.
Use of data of global ionosphere maps, altimeter data from the Jason-1 and TOPEX satellites and
data of GPS receivers onboard CHAMP and SAC-C satellites allowed us to obtain 3-dimentional
visualization of the storm-time redistribution of the ionosphere plasma — throughout the latitude,
longitude and altitude.

27-THEBHBIE BAPUALIUU I'TTOBAJIBHOTI'O SJIEKTPOHHOI'O COAEP KAHUS
BO BPEMSI 23-TO IIUKJIA COJTHEYHO AKTUBHOCTH

2 JI. A([)paﬁmoeuql, 2.U. Acmatj)beeal, HUB. )Kueembeez, 10.B. fAcioxesuu’
1HHcmumym conneuno-zemuol puzuxu CO PAH

2HHcmumym KOCMOGhU3UUeCKUX Uccied08anull u pacnpocmpanerus paouosonn [BO PAH,
Zhiv@ikir.kamchatka.ru

KaroueBble cioBa: noHOChepa, TI00ATbHOE JIIEKTPOHHOE COJICPKAHHE, COJIHEYHAs
AKTUBHOCTbD.

[TpenyosxeHHBI aBTOpaMH HOBBIN MOHOC(EpHBIN mapamerp, [1odanbHOe DIeKTpOHHOE
Conepxanue (I'DC), paBHOe 00IIeMy KOJIHUYECTBY JJICKTPOHOB B OKOJIO3EMHOM KOCMHYECKOM
MPOCTPAHCTBE, SBIISETCS IOJIE3HBIM HWHCTPYMEHTOM [UIS HW3YyYCHHS  B3aUMOCBS3H MEXIY
COJTHEYHOW aKTUBHOCTBIO M COCTOSIHMEM MOHOC(hepsl. MBI poaHam3upoBaiu AaHHbE 32 1996-
2006 r. u o6Hapyx)wuH, uto n3MeHeHus [ IC cBs3aHbI ¢ U3MECHEHHEM YHCJIa COJTHEYHBIX ITSITCH U
MHTCHCUBHOCTBIO COJIHEYHOTO W3Ny4deHHs B Y@ M paauoauana3oHe M XapaKTepPH3YIOTCS
cymectBeHHbIMA 11-etHumMu u 27-JTHEBHBIMU BapuanusMu. 27-mHeBHbIe Bapuammu [DOC
mo100HBI coOTBeTCTBYIOMUM u3MeHeHMsM F10.7 u YO (koahuiieHT Koppensiuu OoJblie
0.9), Ho 3ama3pIBalOT B cpepHeM Ha 2 Hs. OTHOCHTENbHAs aMILIMTYy/a 27-IHEBHBIX BapUalui
yMmeHbmiaercss ¢ 8% B mepHoabl pocTa M Clajga COJHEYHOW aKTUBHOCTU 10 2% B INepHoA
MaKCUMyMa, YTO COOTBETCTBYET TMHAMHKE aKTUBHBIX oOpa3oBanuii Ha CoiHie B TeueHue 11-
JIETHETO IMKJIa aKTUBHOCTH.

27-DAY VARIATIONS OF GLOBAL ELECTRON CONTENT DURING 23 CYCLE
OF SOLAR ACTIVITY

E.L. Afraimovich’, E.L. Astafieva’, |.V. Zhivet'e/, Yu.V. Yasukevich'
!Institute of Solar-Terrestrial Physics SB RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: ionosphere, global electron content, solar activity.

Global electron content (GEC) equals the total number of electrons in the near space, isa
new method of study the relation between solar activity and the ionosphere. In our paper we
analyzed data for the period 1996-2006 and we found that the value of GEC changes is
associated with variations of sunspot number and solar radiation UV and radio emission at 10.7-
cm wavelength, showing 11-year and 27-day periodicities. 27-day variations of GEC are very
similar to the ones of the index F10.7 and UV, but GEC undergoes a lagging of about of 2 days
as compared to values of the F10.7 index and UV. 27-day variations of GEC decrease from 8%
to 3.5% as solar activity varies from its minimum to its maximum. These changes of relative
amplitude of 27-day GEC variations agree well with the characteristics of active areas on the Sun.
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CbOU ®YHKIIMOHUPOBAHUSA GPS, OBYCJIOBJIEHHBIE MOLIHBIM
PATMOW3JIYYEHUEM COJIHIIA BO BPEMSI COJTHEYHOM BCIIBIIIIKHA
6 IEKABPS 2006 I'.

IJI. Agppaiimosuu, I' . Cmonvkoe, H.C. I'aspuniox.
Hucemumym conneuno-3emnou ¢usuxu CO PAH, afra@isz.irk.ru

KiroueBble ¢JI0Ba: COTHEUHBIE BCIBIIKY, paauousnydeane Conaia, nonocdepa, GPS.

B noknane cooOmaercst 0 CyIIeCTBEHHOM YXY/IIEHHWH KadecTBa (DYHKIIMOHMPOBAHUS
GPS nan tepputopueit CeepHoit u HOxHOI AMepUKH BO BpeMs COJHEYHOW BCHBIIIKUA 6
nexadpst 2006 1., cCOpoBOXKTAIOIIEHCS OeCTIpEIeICHTHO OOJIBIIUM YPOBHEM TIOTOKA COJTHEYHOTO
pamunomsiyuenus. CoryiacHO JaHHBIM paguorenrorpapa Owens Valley Solar Array (OVSA) B
untepsane Bpemenn 19:30 —19:40 UT yposenb myma B muamasone GPS npessomren 10° sf.u.
npu ¢GouoBom 3HaueHuun He Oosee 100 sf.u. Ilporpammusiii komruieke ['JIOBJET,
paspaborannsiii B UC3®, 1mo3BOSMI OLEHHUTH CpelHee MO BCEH IMOICOTHEYHOW TEPPUTOPHH
3Ha4YeHHe TUIOTHOCTH (a3oBbIX cOoeB B cucremMe GPS. MbI moka3anu, 4TO BBICOKHI YpOBEHb
wioTHocTH cboeB (s otmenbHbIX MC3 nmo 40 %) BbI3BaH aiuTUBHON WHTepdepeHIme
curaana GPS u mmpokomnosiocHeIM pagronsirydeHuemM CoJHIIA.

GPS PERFORMANCE QUALITY PRODUCED A SOLAR RADIO BURST DURING
STRONG SOLAR FLARE ON DECEMBER 6, 2006

E.L. Afraimovich, G.YA. Smoal’ kov, N.S. Gavriluk
Institute of Solar-Terrestrial Physics SB RAS

Key words: solar flares, solar radio burst, ionosphere, GPS

In this report we investigate the GPS performance quality during 6 December, 2006, solar
flare X6 over North and South America, produced a solar radio burst with unprecedented radio
flux density. According data from the Owens Valley Solar Array (OVSA) during time interval
19:30 —19:40 UT the level of solar radio noise in L range exceed 10° sf.u. (background noise is
107 sf.u.) The solar radio burst caused radio interference across the sunlit hemisphere of the
earth, including wideband noise at the GPS L1 and L2 frequencies. The software complex
GLOBDET developed at the ISTP allows us to estimate the relative density P(t) of failures
during measurements of the phase difference L1-L2. For the given i receiving GPS station and
each observed | satellite, the dependence Pij(t) is determined as a ratio of the number of the
phase failures to the total number of observations. We prove that the high relative density P(t)
of phase slips are caused by the influence of additive interferences caused by wideband solar
radio noise.
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IMPUMEHEHUE BAPUAIIMOHHBIX METOJ0OB HEPABHOBECHOM
TEPMOJUHAMMUKH JIJI51 ITOJTYYEHUA JIMCCUTTATABHON CUCTEMBI MT JI-
YPABHEHMUMU B ITPUBJIMKEHUU BEJAYIIEI'O HEHTPA

B.B. bozoanoe
Hnemumym xocmoguszuueckux ucciedosanutl u pacnpocmpanerus paouosonn JJ[BO PAH

KiroueBble cioBa: apeiigoBoe mpubImKeHne, BapuaioHHbie TpuHIMIG [IpuroxuHa n
Omncarepa, TaHKEBEHOBCKHI UCTOYHHUK, (IIYKTYAI[HOHHOE B3aUMO/IEHCTBHE.

B paborte paccMaTpuBalOTCSI BOMPOCHI, CBSI3aHHBIE C TPUMEHEHHWEM IPHUHIUIIOB
HauMeEHbIIEro paccesHuss HHeprur OHcarepa M HaMMEHBUIETO IIPOM3BOJICTBA JHTPOIHHU
[Tpuroxuna, oObenuHEHHbIX JlpsipMaTH B OAWH BapUAllMOHHBIA TPUHIMI. TakoW MOIXOX
MO3BOJISICT TMOJYYUTh TEOPETUYECKYI0 MOJeNb (THUIPOJANHAMUYECKYIO CHCTEMY YpaBHEHHIN),
KOTOpast B JIMHEWHOM MNPHONMKEHUH OTHMCHIBAET JAUHAMHUKY OECCTOJIKHOBHUTEIBHOH IIa3Mbl B
CHJIFHOM MAarHUTHOM TIOJI€, HaxOJIIeicsi BOMU3M PaBHOBECHOTO COCTOSHHUS B JperioBoM
npubImKeHnd. B oTiimune oT ypaBHeHus BiiacoBa M clienyromux U3 Hero (MM NOCTYIUPYEeMBIX
Ha OCHOBE MU3BECTHBIX 3aKOHOB COXPaHCHUs) YPaBHEHHI THPOJIUHAMUKH, MTOJyYCHHAsT CUCTEMa
YpaBHEHHMI SIBISETCS TIOJHOCTBIO CAMOCOTJIACOBAHHOW M YUYHUTHIBAET (DIYKTYal[MOHHOE
B3aUMOJICIICTBHE JIOKAJIIBHBIX TOKOB C JJICKTPUYECKMMHM M MAarHUTHBIMM IOJISIMU B IIpeJenax
TOYHOCTH JpeiidoBoro mnpuOIMKeHus. YueT QUIyKTyanuii oOecriednBaeTcsi BBEJICHHEM B
BBIpAXXEHUE I JABJICHUS JOMOJHUTEIBHOTO YIECHA, OTBETCTBEHHOIO 3a HEPABHOBECHYIO €r0
4acTh, 4YTO QHAJOTMYHO IIOCTYJIMPOBAHUIO JIAHKEBEHOBCKOTO HCTOYHHMKA IIPM ONHCAHUU
OpPOYHOBCKHX YacTHIl B M TUApoIMHaMKKe. Ha ocHOBe 3ak0Ha coXpaHEHHs SHEPTHH 3apsSHKEHHOM
YacTUIBl B Jpei(OBOM MPHUONMKEHUH TMOJYYEHO C HEHYJEBOW IMPaBOW YacThIO ypaBHEHHE
COCTOSIHMSL JJs MapajuleJIbHOM COCTaBIAIOIIEH TeH30pa fasiieHus. C  yderom 3TOro u
JOTIOJIHUTEIBHOTO  JIUCCHUIIATMBHOIO  4WiI€HAa B  yPaBHEHUM  JIBWJKCHMS  IOJy4CHHas
(GIIyKTyallMOHHO-JUCCUTIATHBHAS CUCTEMAa BBITOJHO OTIMYAETCS OT OOpaTUMOTO MPUOIIMKEHUS
Uy, Tonpaodeprepa, Jloy.

APPLICATION OF VARIATION METHODS OF NONEQUILIBRIUM
THERMODYNAMICSTO OBTAIN A DISSIPATIVE SYSTEM OF MGD-EQUATIONS
IN APPROXIMATION OF LEADING CENTER

V.V. Bogdanov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words. drift approximation, variational princips of Prigogin and Onsager,
Langevin source, fluctuational interaction.

The questions on the principles of the least dispersion of Onsager’s energy and the least
production of Prigogin’s entropy, uniting by Dyarmati, to one variational principle are
considered in this research. This method of the approach allows us to receive a theoretical model
(the hydrodynamical system of equations) which describes the dynamics of collisionless plasma
which is near equilirium state in drift approximation. This system of equations is full self-
accorded and in contrast to Vlasov's equation and following from it (or postulated on the basis of
known laws) the equations of hydrodynamics besides takes into consideration the fluctuational
interaction of local currents with electric and magnetic fields in the limits of the exactness of
approximation drift. The calculation of fluctuations is ensured by the introduction to the
expression for the pressure of additional member responsible for its non-equilibrium part that is
analogously to posulating of Langevin source by description of Brown particles in
hydrodynamics. On the basis of energy conservation law of a charged particle in drift
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approximation a congtitutive equation for parallel component of pressure tensor with zero right
member was obtained. Considering it and an additional dissipative member in motion equation
the obtained fluctuation-dissipative system advantageously differs from invertible approximation
of Chew, Goldberger, Low.

BJIMSAHUE FJIOBAJ[])HOFI TONNOJIOI'MA MEXIIJIAHETHOI'O MATTHUTHOI'O
ITOJIsA HA CBOUCTBA YCKOPUTEJIBHBIX ITPOIECCOB B JAJIBHUX
OBJIACTSAX XBOCTA MATHUTOC®EPHI 3EMJIN.

E.E. T puzopemcol, JI. M. 3efzeubu71, A.O. (Dedopoez, JK.-A. Coeo®
1HHcmumym xocmuueckux uccaeoosanuu PAH, elenagrigorenko2003@yahoo.com
ZCentre d’ Etudie des Recherchers Rayonnements, Toulouse, France

KiroueBble cjioBa: OUMIIETHI, TOTPAHUYHBIN TUTA3MEHHBIN CJIOHM, T€OMAarHUTHBINA XBOCT

B poxmame  mpencraBieHsl  pe3ynbTaThl  CTATUCTHMYECKOTO  MCCIEIOBAHMS
BBICOKOCKOPOCTHBIX Iy4KOB WOHOB (OMMJIETOB) HAONIOJAEMBIX B TOTPAHUYHOW IUIA3MEHHOM
cimoe (IIIC) xBocra Marautochepbl 3emin crnyTHHKOM MHTepOoa-1. Bumiersl sBistoTCS
pPe3ylbTaTOM HEIMHEHHBIX YCKOPHUTENBHBIX IIPOLECCOB IMPOUCXOJAIINX B TOKOBOM CJIO€ B
JTambHUX OONACTSAX T€OMarHUTHOTO XBOCTa. J[BUTasch 3aTeM K 3emile BIOJb CHIIOBBIX JIMHHA
MarHUTHOTO T0JIs1, oHM peructpupyrorcs B IITIC xBocTa 1 BOIM3H IpaHUIBI TNIA3MEHHOTO CIIOS B
aBpOpAJILHOM 00J7acTH B BUJE KOPOTKUX (IUTUTENBHOCTh 1-2 MHH.) BCILIECKOB SHEPTUYHBIX
MOHOB (C DHEPrHsIMH ~ HECKOJBKO JecATKOB k3B). Mcmonb3ys METOa HAIOKEHHS 30X, MbI
CTaTUCTHUYECKH ONPEICTIIN IMUPOTHBIM pa3Mep 00JacTH JIOKAIW3alud OUMIIETOB B XBOCTE.
bouta Takke wuccienoBaHa CBA3b MEXIY YacToTod mosiBieHuss OumiietoB B IIIIC
NpeAbICTOPUEH HANPaBICHUSI MEXKILIAaHETHOT0 MarHuTHOro nojsi (MMII) (BenruuHBI 4acoBOTO
yriia). YCTaHOBJICHO, YTO CYIIECTBYET MHTErpalbHbIN dpQekT BiusHus HanpasieHus MMII Ha
YacTOTy reHepary OMMIIETOB, MIPUYEM YacTOTa IMOSBICHUS OMMIIETOB B TIOJYHOYHOM CEKTOPE
XBOCTa M Ha (prmaHrax mo-pasHOMY 3aBUCHT OT HampamieHus MMIIL. B To Bpems kak B
MOJIyHOUYHOM CEKTOpe OMMIIETHI HAOIIOJAI0TCS MPAKTHUECKH MPH JT0ObIX HampasieHusx MMII,
Ha (hJIaHTaxX OHM TEHEPUPYIOTCS ¢ MAKCHUMAIILHOUW Y4acTOTOH Jiniib, kKorga MMIT umeer 6oJbIoin
a3UMYTaJIbHbII KOMIIOHEHT.

INFLUENCE OF GLOBAL TYPOLOGY OF INTERPLANETARY MAGNETIC FIELD
ON THE PROPERTIES OF ACCELERATION PROCESSESIN THE FAR REGIONS
OF THE EARTH MAGNETOSPHERIC TAIL

E.E. Grigorenko®, L.M. Zelenyi', A.O. Fedorov?, J.-A. Sovo®
! Space Research Ingtitute RAS
ZCentre d’ Etudie des Recherchers Rayonnements, Toulouse, France

K ey words: beamlets, boundary region of the plasma, geomagnetic tail.

We present results of statistical study of high-speed ion beams (beamlets) observed by the
Interball-1 satellite in the boundary region of the plasma sheet of the geomagnetic tail of the
Earth's magnetosphere. Beamlets result from nonlinear acceleration processes occurring in the
current sheet in the distant regions of the geomagnetic tail. They propagate toward the Earth
along the magnetic field lines and are detected in the boundary region of the plasma sheet and
near the high-latitude boundary of the plasma sheet in the auroral region in the form of short
(with a duration typical observed by one spacecraft of ~1-2min) bursts of high-energy (with
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energies of about several tens of keV) ions. The size of the latitudinal zones where the beamlets
are localized in the tail was determined using the epoch superposition method. The relationship
between the frequency of beamlet generation in the boundary region of the plasma sheet and the
prehistory of the direction of the interplanetary magnetic field (the magnitude of a clock angle) is
investigated. It is established that this direction exerts a global effect on the beamlet generation
frequency; moreover, it was found that the beamlet generation frequency in the midnight local
time sector of the tail and at the flanks depends differently on the direction of the interplanetary
magnetic field. In the midnight sector, the beamlets are observed at almost all directions of the
interplanetary field, whereas the frequency of their generation at the flanks is maximal only
when the interplanetary magnetic field has a large azimuthal component.

HEJIMHEWHBIE Y®PEKTHI ®OPMUAPOBAHUS HEAJIMABATHYECKH
YCKOPEHHBIX NOHHBIX ITYYKOB B MATHUTOC®EPE 3EMJIN

M.C. ﬂonzonocoel, JI.M. 3efzenbu?1, B. IIepyM;m2
! Huemumym xocmuueckux uccnedosanuit PAH, cactus@iki.rssi.ru
2 Yuusepcumem Kanugopnuu, 2. Jloc Anocenec, CILIIA

KiioueBble c10Ba: HeauabaTH4eCKoOe yCKOPEHNE, YUCICHHOE MOICINPOBaHNE, HOHHBIE
JMCTIEPCUOHHBIE CTPYKTYPbI, OUMIIETHI

B macrosmieit paboTe mpencTaBICHO HCCIEIOBAaHWE BKJIAJNa YacTHIl, (HOPMHUPYIOIIUX
CYyOCTPYKTYpbI HOHHBIX ITy4KOB B MOTPAHUYHOMN 0OJIACTH IMJIA3MEHHOTO Cj10s1 (T.H. OMMIIETBI) Ha
W3MEHEHUE TOIOJIOTUH MAarHUTHOTO IOJI U, COOTBETCTBEHHO, HAa JIUCIEPCHOHHBIE CBOKCTBA
caMHuX CYOCTPYKTYp, YCKOPEHHBIX B MOJU(PUIIMPOBAHHOM MMM K€ MarHUTHOM moJie. [lokasaHo,
9TO HEKOTOPHIE OCOOEHHOCTH CBOWCTB OMMIIETOB, HalJCHHBIC HEJABHO MO JAaHHBIM CITYTHHKA
Cluster, MoXHO paccMaTpvBaTh Kak IMpPOSBICHHE HEIUHEWHOCTH CHCTEMbl. Takod TMOAX0[
OOBSCHSIET JIOKATBHOE «YKPYYEHHE» JHEPreTUYECKOW JHUCIEPCHH OTAEIHHOrO0 OuMMIIeTa IO
OTHOIIEHWIO K OOmel aucrepcnoHHON KpuBOoW. OpHako, Apeiid dYacTuI] B CKpPEIICHHBIX
AJIGKTPOMArHUTHBIX TIOJISIX B TEUEHHE IOJIeTa OMMiieTa W3 OO0JACTH YCKOPEHHS JI0 TOYKH
perucTpanyy, MPUBOIAIIMN K TOBOPOTY OWMMIIETa, MOXKET CKpbhIBaTh BiHsSHHE 3((HEKTOB
HEIUHEHHOCTH.

NON-LINEAR INFLUENCE OF FORMATION OF NON-ADISBATIC ACCELERATED
ION BEAMSIN THE EARTH MAGNETOSPHERE

M.S. Dolgonosov!, L.M. Zelenyi', V. Perumyan?
! Space Research Ingtitute RAS
University of California, Los-Angeles, USA

K ey words: non-adiabatic acceleration, numerical simulation, ion dispersed structures,
filametation, beamlets.

We investigate the nonlinear influence of the crosstail currents carried by beamlets
(substructures of PSBL ion beams) on the topology of the magnetic field, and, correspondingly,
on the dispersion properties of these substructures self-consistently generated in this field. We
found that some of the peculiarities of beamlet shapes found recently in CLUSTER data could be
explained by taking into account the nonlinearity of the system. This model explains the
steepening of local beamlets dispersion in comparison with the global dispersion of the
enveloping VDIS structure. At the same time we found that velocity filter effects operating
during beamlets propagation towards the Earth prevent the sign’s reversal of this local dispersion.
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BAPHAIIMU OPUSNYECKUX XAPAKTEPUCTUK INJIASBMOC®DEPHI 3EMJIN
B MATHUTOAKTHUBHBIE ITEPUO/bI

I''A. Komoea, M .H. Bepuzun, B.B. be3pykux
Hucemumym kocmuueckux uccaedosanuii PAH, kotova@iki.rss.ru

Karouesrble ciioBa: urazmocdepa, MarHuTHas Oypsi, INIOTHOCTh MTPOTOHOB, TEMITEpaTypa
MIPOTOHOB.

W3mepenuss TeruioBod Iia3mMbl Ha KocMudeckoM anmapatre MHTEPBOJI-2 u ero
cyocnyrauke MAI'MOH-5 (1995-2001) wucnosb30BaHbl JUisi BOCCTAHOBJICHHUS TEMIIEPATYPHhI
MPOTOHOB W IUIOTHOCTH pacmpeneneHuii B miasmochepe 3emmm. I[lokazaHo, 4TO BHYTpHU
1a3MocQepsl TNIOTHOCTh YMEHBIIIAETCS TOJIBKO BO BPEMs Pa3BUTHUS CHIIBHBIX MarHUTHBIX OYypb.
B mpoTHBOTIONOKHOCTE ATOMY, TIO KpaifHel Mepe, Ha HOYHOU CTOpOHE, HEOOIbIINE MAarHUTHBIC
Oypu YacTto TPHUBOAAT K YBEIMYCHHWIO IUIOTHOCTH BHYTPH IUTa3MOc(epbl, B TO BpeMs Kak
TU1a3Monay3a npuosmkaeTcs kK 3emie. M3ydeHue moBeaeHUs] TEMIIEPaTypbl BO BpEMs pa3BUTHSA
HEOOJBIINX MAarHUTHBIX OYph MOKAa3bIBAET, YTO B HOYHOM YacTH BHYTpeHHEH mia3mocdeps! (L <
2.8) temmeparypa MOHOB IOJABIISICTCS HAa OCHOBHOW (ha3e OypH, HO MPEBBIIIATH BEITHYUHEI
CIIOKOMHOTO BpEeMEHHM Ha CTaJMU BOCCTaHOBIEHUs Oypu. Huzkume temmeparypbl BO BpeMms
OCHOBHOHM (pa3pl OypH, BO3MOXKHO, CBS3aHBI C OOpAaTHBIMH TIOTOKaMH W3 HOHOC]EpH B
wiasmMochepy  MO3AHMM  BEYEPOM WM  HOYbIO. llOBBINIEHHBIE  TeMmmepaTypbl  Ha
BOCCTAaHOBHUTENLHOW (pa3e MarHUTHOW OypH, €CTECTBEHHO, OOBSICHSETCS B3aUMOJICHCTBHEM
XOJIOTHOM T1a3MOC(EPHOH MIIa3MBI C IJIa3MOU KOJIBIIEBOTO TOKA.

Temmeparypsl NMPOTOHOB B IiazMoc(epe CpaBHUBAIOTCS BJOJb CHWIOBBIX JIMHUN C
TeMIepaTypaMu 3JEKTPOHOB U MOHOB, U3MepeHHBbIMU crryTHUKOM DMSP B Bepxneit nonocdepe
(~ 840 xm).

PaboTa BBINIOIHEHA MTPU YaCTUYHOM Noepkke nporpamm PAH 1116/2 u ODH 16.

VARIATIONS OF PHYSICAL CHARACTERISTICS OF EARTH PLASM OSPHERE
IN MAGNETOACTIVE PERIODS

G.A. Kotova, M.I. Verigin, V.V. Bezrukih
Space Research Ingtitute RAS

K ey words. plasmasphere, magnetic storm, temperature and density of protons.

Thermal plasma measurements on INTERBALL 2 and its subsatellite MAGION 5 (1995-
2001) are used to deduce proton temperature and density distributions in the Earth's
plasmasphere. It is shown that inside the plasmasphere the density decreases only during strong
magnetic storms. Alternatively, at least on the night side, small storms often result in density
increase inside the plasmasphere, while plasmapause approaches the Earth. A study of the
temperature behavior during moderate magnetic storm development revealed that in the inner
plasmasphere (L < 2.8) night time ion temperature was depressed in the storm main phase, but
exceeded quiet time values in the storm recovery phase. Low temperatures during storm main
phase are possibly connected to reverse fluxes from the ionosphere to plasmasphere at late dusk
or night. The enhanced temperature in the recovery phase of a storm is naturally explained by
interaction of cold plasmaspheric plasma with the energetic ring current particles.

Proton temperatures in the plasmasphere are compared along the magnetic field lines to
electron and ion temperatures measured by DM SP satellites in the upper (~840 km) ionosphere.

The work was partially supported by Programs P16/2 and OFN 16 of Russian Academy
of Sciences.
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CE3OHHBIE BAPUALIUN NHTEHCUBHOCTU U MEXAHU3M ®OPMUPOBAHUSA
BAPCTEPHOM CTPYKTYPBI ABPOPAJILHOI'O KWJIIOMETPOBOT'O U3JIYYEHUS

H.JI. Mouceenrxo, M.M. Mozuneeckuii
Hnemumym kocmuueckux uccnedosanuiit PAH, imoiseenko@romance.iki.rss.ru

KaoueBble cjioBa: pagion3iydyeHne, IIUKIOTPOHHBINA Ma3ep, MarHutTocdepa, noHochepa.

AspopansHoe KwuinomerpoBoe MH3amyuenne (AKP) mnpexacraBnser coboii  Haumbomee
WHTEHCUBHOE paauousiaydeHne B guana3zoHe yactor oT 30-700 kl'm, reHepupyemoe B
marautochepe 3emun. [loHas HEPrUs U3MYICHHS] MOXKET JIOCTHTATh 10" - 10° Br. OcHoBoi
MexaHu3ma reHepaun  AKP  sBisercs LMKIOTpOHHAas  Mas3epHas  HEYCTOMYHMBOCTb,
pasBuBaroliascs B OOJNACTSIX C TMOHIKEHHOM IUIOTHOCTBIO TUIA3MBI B aBPOPAIBHOM
marautocepe-kaBepae KanpBepra, r11e 2eKTpOHHAS MJIa3MEHHAs! YaCTOTa CTAHOBUTCSI MEHBIIIE

rUpOYacTOTHl AMEKTpOoHOB. Mcrounukom sHeprun AKP ABIAIOTCA TOTOKM SHEPrUYHBIX
AIIEKTPOHOB, MHXEKTHPYEMBIX M3 XBOCTAa MarHUTOC(epsl BO BHYTPEHHUE 00JaCTH, U TIOITOMY
€ro UHTEHCUBHOCTD 3aBUCUT OT T€OMarHUTHOM aKTUBHOCTH.

Ha ocnoBe nByxsmerHux wusMmepeHuil wusnyueHuss B okcrnepumente IIOJIBPAJl Ha
cnyrauke MMTHTEPBOJI-2 BeIssBNIEHBI Ce30HHBIE Bapuanuu WHTeHCHBHOCTH AKP: makcumym
M3Iy4YeHus1 HaOMro1aeTcss 3SMMHUH TTEPHOJ, @ MUHUMYM — JIETHUH.

Taxxe B pabote mpemiokeH MexaHu3M (OopMHpOBaHUs OapcTepHOi cTpykTypel AKP —
MOCIIEIOBATEILHOCTH BCIJIECKOB M3IYYEHHUS C XapaKTepHbIMH BpemeHamu mopsiaka 500-1000
CeK. OTH BCIUIECKM BO3HUKAIOT 3a CYET CaMOIIOJABJICHHS U3IY4YEHHMs] B HCTOYHUKE IOJ
JEWCTBUEM BOCXOJSIINX TMOTOKOB HOHOC(hEpHOU Tuia3zMbl.PaccumTanbl XapakTepHBIE BpeMeHa
BBIHOCA MOHOC(EpHOH TuTa3Mbl 0 ypoBHs obOnactu reHepaiuu AKP — onm cocraBisiror 6-11
MUHYT, YTO HAXOJUTCS B XOPOIIEM corjacuu ¢ pesynbratamu usMepenuit AKP Ha cnytHuke
NHTEPBOJI-2.0npenenensl xapakTepHble pa3mepsl ucrounnka AKP, s KoToporo Mexanusm
OTPHILIATEIILHOW OOpaTHOM CBSI3M SIBJISIETCS CYIIECTBEHHBIM: OOpaTHasi CBS3b CYIIECTBYET
MPaKTHYECKH BCET/a, 32 UCKITIOYEHHEM, KOT/Ia TIOTIePEYHbIC pa3Mepbl HCTOYHHUKA (OTHOCHTEIILHO
MarHUTHOTO TI0JIs1) MEHbIIE BEINYUHBI CHOCA YacTul] (3uMoi~20 M, 1etoM~30 m).

SEASON VARIATIONS OF INTENSITY AND THE MECHANISM OF FORMATION
OF «BURST» STRUCTURE OF AURORAL KM RADIATION

I.1. Moiseenko, M.M. Mogilevskiy
Space Research Institute RAS

Key words: radio emission, cyclotron maser, magnetosphere, ionosphere.

The auroral kilometric radiation (AKR) is the mogt radio emission in frequency range
from 30 up to 700 kHz, which is generated in the Earth’ s magnetosphere. Tota intensity of AKR
can reach 10710° W. The main AKR generation mechanism is the cyclotron maser instability
that grows in regions with a reduced plasma density in the in the auroral magnetosphere -
Calvert’s cavity, where the electron plasma frequency is lower than electron gyrofrequency. The
fluxes of energetic electrons injected from the magnetospheric tail into the inner regions are the
AKR energy source; therefore, the AKR intensity depends on geomagnetic activity.

Based on two-year measurements of the radiation in the POLRAD experiment on the
INTERBALL-2 satellite, we found seasonal AKR intensity variations: the AKR maximum and
minimum are observed in winter and summer, respectively.

Also in this paper, a mechanism of a formation of the AKR «burst» structure - a sequence
of flashes of the radiation with characteristic times about 500-1000 sec is offered. These flashes
arise due to self - depression of the radiation in a source under action of the rising fluxes of the
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ionospheric plasma. Characteristic times of a carrying out of the ionospheric plasma up to alevel
of the AKR generation region are calculated - they make 6-11 minutes that there is in the good
agreement with results of the AKR measurements on the INTERBALL-2 satellite. The
characteristic sizes of the AKR source, for which the mechanism of a negative feedback is
essential, are determined: the feedback exists practically always, except for, when the cross-
section sizes of the source (concerning a magnetic field) are less than drifting size of particles (in
the winter ~20 m, in the summer ~ 30 m).

MN3YYEHUE TEYEHUSA ' KUIAKOCTHU C HIEPEMEHHBIM KO®®UIIUEHTOM
BA3KOCTHU

10.A. Pomawenko, H.B. Anexcanoposa
Axymcxkuii eocyoapcmeennwiii ynugepcumem um. M.K. Ammocosa

KiarueBble cioBa: oTpunareiibHass BA3KOCTb, YPAaBHCHHUC HaBbe'CTOKca, IIJIOCKOC
CTalMOHApPHOC NBHMXKCHUC.

PaboTa mocBsiiieHa 0THOMY MAJIOU3y4eHHOMY ()eHOMEHY MEXaHUKU CIUIONIHOW CPEJIbI -
JBUKCHHIO C OTPUIATENIbHOM Bs3KoCThIO. Takue addexrsr Habmonatorces B hotochepe ConHiia,
BEepXHHUX closiXx atMmocdepbl 3emum u FOnurepa M, BO3MOXHO, TPUONIKEHUH PYKAaBOB B
cnupanbHbix ["anmakTrkax. B paboTe MpOBEICHO TOYHOE aHATMTUYECCKOE PEIICHHE 3aaddl IS
HCKOTOPBIX KJIACCOB ABUKCHUS.

RESEARCH OF FLUID FLOW WITH VARIABLE VISCOSITY COEFFICIENT

Yu.A. Romaschenko, N.V. Aleksandrova
Yakut State University

K ey words : negative viscosity, equation of Nav’ e-Stocks, plane stationary motion.

The paper is devoted to one little-studied phenomenon of mechanics of continua— motion
with negative viscosity. Such effects are observed in the Sun photosphere, atmospheric upper
layers of the Earth and Jupiter and, possibly, in approach helical galaxy arms. In the article an
exect analytical solution of problems for some motion classes was carried out.

KBABUCTAIIMOHAPHASA MOJEJIb CTPYKTYPbI MATHUTHOI'O OBJIAKA

10.A. Pomawenxo
Axymcxkuii 2cocyoapcmeennwiii ynusepcumem um. M.K. Amocosa

KnroueBble ciioBa: MarHuTHoe o007axko, OecCHIIOBO€ MAarHMTHOE II0Jie, ypaBHeHue Tpana-
[agpanosa.

[TonyueHO TOYHOE aHAIUTHYECKOE PellieHHe, OMUChIBaroiee GUHUTHYIO (OrpaHHYCHHYIO
B [IPOCTPAHCTBE) CTPYKTYPY € OECCUIOBBIM MarHUTHBIM TosieM. [oka3aHo, 4To Takas CTpyKTypa
MOXKET OBITh peaNn30BaHa, €clIM OeCCHJIOBO€ MAarHWTHOE II0JIeé J3TOM CTPYKTYphl Oyzaer
BMOpPOKEHO BO BHeEIIHee (OHOBOE MarHMTHOe TmoJie. Pe3ynpraTtel pabOTBl MOTYT OBITH
NPUMEHEHBI MPHU HCCIICJOBAHUU MPOIIECCOB B MEXKIUIAHETHOHM Cpesie, a Takke B HEKOTOPBIX
BOTPOCAX aCTPOPHU3UKH.
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QUASI-STATIONARY MODEL OF A MAGNETIC CLOUD STRUCTURE

Yu.A. Romaschenko
Yakut State University

K ey words: magnetic cloud, forceless magnetic field, equation of Tred and Shafranov.

We obtained exact analytical solution describing finite (limited in space) structure with
forceless magnetic field. It was shown that such a structure may be realized if forceless magnetic
field of this structure is frozen in the outer background magnetic field. The results may be
applied for investigation of the processes in the interplanetary environment and also in some
problems of astrophysics.

CEKITHA 2 «'EO®H3HYECKHE ITOJIA H HX B3AUMOJEHCTBHE>

OT UCCJEJOBAHUI OTKJIUKOB AKYCTHYECKOH DYMHUCCHUH HA OBPA3IIAX
K CEUCMHUYECKHAM ITPOSABJEHUSM DJEKTPOTPUTTEPHBIX D®D®EKTOB

JM. Bozomwwel, B.B. Bopoecxuﬁl, BA. T aepuﬂoez, I1.B. Hﬂbuqesl, A.C. 3a1<ymm1,
B.H. Cbmeel, H.A. Chiueea"
Y"Hayunas Cmanyus PAH 6 2. Buwikexe, |eonidb@gdirc.ru
2HHcmumym gyakanonozuu u cevucmonozuu /[BO PAH

KiaroueBblie CJI0BA. MHKpOCGﬁCMH‘-IHOCTB, OJICKTPOMArHMTHBLIC 30HAUPOBAHUA,
MOHHUTOPHUHT, KOPPECIALUHA.

B neckonbkux nmadoparopusix (MP3 PAH, OUBT PAH, HC PAH) ycranoBnen adpdext
aKTHBAIIMA aKyCTUYECKOW SMHUCCHHM HArPyXEHHBIX 00pa3loB TOPHBIX MOPOJ MPHU BO3JIEHCTBUU
MMIYJIbCHBIX 3JEKTPOMArHUTHBIX TMOJIEH. DPPEKT MOKET paccMaTpUBaTHCS Kak 0a30BBIN JUIS
OOBSICHEHHUS BIIUSHHS HA CEHCMUYHOCTh AJIEKTPOMArHUTHBIX TOJICH €CTECTBEHHOW (MarHUTHBIC
Oypr C pE3KUM HayajioM) M TEXHOTCHHOH (RJIEKTPO3OHIUPOBAHUS C TMPUMEHEHUEM
reopmsuyeckux MI'JI — reneparopoB) mnpupoasl. s panpHeiero aHammsa MPOOIEMBI
MaciTabupoBaHusi dPQeKTa dSIEKTPOCTUMYIMPOBAHUS M €ro pPOJM B BO3HUKHOBEHHH
3eMJICTPSICCHUH MOTYT OBITh TIOJIE3HBIMH HOBBIE JAaHHBIE O B3aMMOCBS3M BapUaIHi
CEMCMMYHOCTM M  DJEKTPOMAarHUTHBIX TOJIEM, KOTOpblE TIOJy4eHbl Ha DBHIIKEKCKOM
reomuHamuueckoM noiurone (HC PAH) npu  npoBeneHMH NPOOHOTO — aKTUBHOTO
CEMCMODNIEKTPOMArHUTHOTO ~ MOHMTOpWHra. B HacTtosmee Bpems Ui TIyOMHHBIX
anekTpoMarHuTHeIX  3oHAMpoBanuii B HC PAH wucnonedyercs  snekTpopa3BerodHas
reHepaTopHas ycraHoBka (OPI'Y). B HekoTopsix pexxumax Brimodenuss JPI'Y B mepuon 2000-
2005 rT SHEeproBKiax TOKOBBIX MMITYJIbCOB B Teocpedy Obul naxe Ooibire, yem npu MIJI-
myckax. AHajgu3 CYTOYHBIX pacrpezaesieHuil uucen 3emiierpsicenuid B CeBepHom Tsinb-lllane,
peructpupyeMbix 1udposoii Tenemerpuueckord ceth KNET, BbIsIBIII, 94TO MOAOOHO Ciydaro
MI'/] — reneparopos, aneKTpouMItysibebl DPI'Y BBI3BIBAIOT MPHUPOCT MUKPOCEHNCMUYHOCTHU Yepe3
5-10 nmHe#l mocne PHEProBO3NEHCTBHS. DTO JTOJDKHO CHOCOOCTBOBATH paspsiiKe H30OBITOYHBIX
HEOJHOPOJHBIX HANpPsUKEHUM B reocpene. BakHbIM CBHIIETENHCTBOM B3aMMOCBSI3M BapHallUi
AIIEKTPOMArHUTHOTO TIOJSE C JECTPYKIMEH Teocpelpl Ha METpOBOM Maciutabe JUIMH
(TPOMEKYTOYHOM IO OTHOIICHHIO K THIIMYHBIM JJA0OPATOPHBIM M HATYPHBIM pa3MepaMu 3ajad)
apisroTes noiaydeHHsie B IBC JIBO PAH pe3ynbTarhl 0 CHHXpOHU3ALUU CYTOYHBIX U3MEHEHUI
€CTECTBEHHOI'O 3JIEKTPOMArHUTHOIO TOJS ¥ MHTEHCUBHOCTH TI€0aKyCTUYECKON 3MUCCHH,
M3MepsieMOil B TIyOOKOW CKBaXMHE MIPU TIOMOIIM YyBCTBUTEIHFHOTO Te0(OHa.
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FROM ACOUSTIC EMISSION RESPONSES STUDIES TOWARDS SEISMIC
MANIFESTATIONS OF ELECTROTRIGGERING EFFECT

L.M. Bogomolov',B.V. Borovskiy*, V.A. Gavrilov?, P.V. II'ichev!, A.S. Zakupin®,
B.H. Siche!, N.A. Sicheva'
Iscientific Sation RASin Bishkek, leonidb@gdirc.ru
?|nstitute of Volcanology and Seismology FEB RAS

K ey words. microseismicity, electromagnetic soundings, monitoring, correlations.

The effect of activation of acoustic emission from loaded rock samples, due to pulsed
electromagnetic field impacts has been revealed at several laboratories (UIPE RAS, UIHT RAS,
RS RAS). The effect may be considered as a fundamental one to explain the reason why
seismicity is influenced by electromagnetic fields of natural (magnetic storms with abrupt
beginning) and man-made (electromagnetic soundings with the use of geophysical MHD-
generators) origin. For further analysis of electrostimulating effect scaling and its role in
earthquakes occurrence the new data on interrelations between variations of electromagnetic
fields and seismicity can be helpful. This information has been obtained at Bishkek geodynamic
test site (RS RAS) during trial active seismoelectromagnetic monitoring. Currently, the electric
sounding generator (ESG) is used at RS RAS for deep electromagnetic soundings. There were
regimes of ESG power on in 2000 -2005, for which the energy influx to the crust exceeded that
for the case of MHD runs. The analysis of diurnal distributions of North Tien Shan seismicity
recorded by KNET digital telemetric network has elicited a fact that electric impacts of ESG give
rise to some increment of microseismicity in 5-10 days after power action (similarly to the effect
of MHD generators). This isto facilitate nonuniform overstress relaxation in geological medium.
An important evidence of correlation between electromagnetic variations and that of crust
destruction on some meters scale of length (intermediate scale compared with typical laboratory
and natura objects size) is the results obtained at VS FEB RAS. The results involve the
synchronization of diurnal changes in natural electromagnetic field and in intensity of
geoacoustic emission measured in deep borehole by sensitive geophone.

OCOBEHHOCTHU CIIEKTPOB 1 TAPAMETPOB IIOTOKA
AKYCTOSMUCCHOHHBIX CUTHAJIOB ITP BO3JIEMCTBUHA
IJIEKTPOMAT'HUTHOT O ITOJISA HA HATPYKEHHBIE OBPA3IbI

A.C. 3akynun, I1.B. Havuuee, /1. M. bozomonos, B.B. boopoeckuit, B.A. Mybaccapoea,
M II. Macnukos
Hayunas Cmanyuss PAH ¢ 2. buwxexe; leonidb@qdirc.ru

KiarueBble c1oBa: AKYCTHUYCCKasA OMUCCHUS, reoMaTCpruaibl, OTKIUK, SJICKTPOMAriHuTHOC
I10JIC.

B mpenpinymem mmkiie pabOT MO HCCIENOBAaHWIO BIMSHUS (U3WYECKUX TIOJNEed Ha
IpoIecc pa3pylleHUs] TeOMaTepuanioB BBIBOJ O BHOPO- ¥ AIIEKTPOCTHMYIHUPOBAHUH
TpeumHooOpa3oBaHusi OB CAETaH, B OCHOBHOM, IO JaHHBIM 00 OTKIMKaX AaKTHMBHOCTH
akycTudyeckoit smuccuu (AD). HeoJqHOKpaTHO OTMEYanoch, Y4TO aKTHBHOCTH AD — Hambolee
WHGOPMATUBHBI TapaMmeTp, Bapuali KOTOPOTO TMO3BOJSIOT MPOBOJUTH AHAJOTHH C
W3MEHEHHSIMH CJTa00i ceiicMuuHOCTH. B paboTe mpuBOAUTCS 0030p BAKHEHUITUX PE3yIHTATOB O
BBI3BaHHBIX OTKIMKax AD. Bmecte ¢ TeMm, Ui MOHMMaHUS MEXaHH3MOB BIIMSHUS CIIA0BIX
¢axTOopoB BakHa MH(pOpMANKI 00 U3MEHEHHUSAX CIIEKTPOB CHTHAJTOB AD M TaKuWX IapamMeTpoB,
KaK Cpe/Hssl aMIUTUTY/a, [UTUTEIbHOCTD U SHEPT S 3TUX CUTHAJIOB MPH «TPUTTEPHOM ddeKTe,
CBSI3aHHOM C BHEITHUMH (PU3NYECKUMU TOJIIMH. DTOMY TaKKe TOCBSIICHA TaHHas pabota. B
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NPUMEHSEMON CUCTEME U3MEPEHUI BPEMEHHBIC 3aBUCUMOCTH CHTHAJIOB AD MPOTIOPIHUOHATBHBI
KOJICOAHHSIM JIABJICHUSI B YIIPYTUX BOJIHAX OT MCTOYHHMKA AD - TpEIIUHBI. YCTAaHOBJICHO, YTO B
HEKOTOPBIX CIIydasX B CEaHCAX C JAOMOJHUTEIBHBIMU BO3JICHCTBUSIMU HAa HAarPY)KEHHbBIE 00pa3Iibl
WU3MEHEHUS CPEJIHEH SHEPTHU M JUTUTEIBHOCTH CUTHAJIOB AD HaYMHAIOTCS paHbIIE, YeM IPUPOCT
akTHBHOCTH. [IpOoBe/ICHO CpaBHEHHE CIOHTAHHBIX (IyKTyaluil (BcruieckoB AD mpu Harpyskax
mopsaka 0,5-0,9 ot paspymarmomux) ¢ OTKIMKaMu AD Ha BHENIHEE BO3JCHCTBHE.
[TpoieMOHCTPUPOBAHO, YTO TPU BBHI3BAHHOW aKTHUBALMU CIEKTPAIBHBII MAaKCUMYM Y CHUTHAJIOB
AD cMelIeH B CTOPOHY HU3KHUX YacTOT.

PECULIAR FEATURES OF SPECTRA AND PARAMETERS OF FLOW OF
ACOUSTIC EMISSION SIGNALSUNDER EFFECT OF ELECTROMAGNETIC FIELD
OVER LOADED SPECIMENS

A.S. Zakupin, P.V. II'ichev, L.M. Bogomolov, B.V. Borovskiy, V.A. Mubassarova,
D.P. Myasnikov
Scientific Sation RASin Bishkek, |leonidb@qgdirc.ru

K ey words: acoustic emission, geomaterials, response, electromagnetic field.

Previous works on the effect of physical fields over terrestrial materials fracture allowed
to derive on the base of data on responses of acoustic emission (AE) activity that vibrations and
electromagnetic impacts can stimulate microcracking. It has been noted repestedly that AE
activity is the most informative parameter; and one can draw the analogy between variations of
AE activity and that of weak seismicity. Principal results on induced responses of AE have been
reviewed in the work. Meanwhile, the information on changes in AE signals spectra and in such
parameters as mean amplitude, duration and energy of the AES during triggering effect caused by
external physical field is of importance to understand mechanisms of weak factor influence. This
is another task of the given work. Tempora dependencies of AE signals recorded by used
measuring system are proportional to the pressure oscillation in elastic waves excited by
microcrack, the source of AEs. It has been revealed at some cases of loaded specimen tests by
additional actions that the changes in mean energy and duration of AE signals start before
increment of AE activity. The comparison of spontaneous fluctuations (AE bursts on loads 0,5 —
0,9 from fracturing) with the responses of AE to external actions has been performed. It has been
demonstrated that the spectral maximum of AE signals is shifted towards lower frequencies
while stimulated activation.

B3ANMOCBSI3b U3BMEHEHUI TPU3EMHOI'O BETPA I XAPAKTEPUCTHK
HOHOC®EPHOM TOKOBOM CUCTEMBI HA CEBEPO-BOCTOKE POCCHUH

A.B. Bunuukuii, B.B. Kazanuesa
Hnuemumym xocmouszuueckux ucciedosanuii u pacnpocmpatenus paouosonn J{BO PAH,

orkfi@list.ru
KioueBble ciioBa: BeTep, Tpornocdepa, CoTHEUHasi aKTUBHOCTb.

Ha ocHoBe naHHBIX KOCcMO(UM3MYEeCKHX HaOmoaeHuil obOcepBatopun «Maraman» u
JTaHHBIX a’poJIoTHYecKoro 3oHauMpoBaHusi atMmoctepsl Kombmckoro YI'MC wuccnenoBana
B3aUMOCBSI3b M3MEHEHMHU CPEIHEMECSYHBIX 3HAYCHUM 30HAIBHOW W  MEpPUIMOHAIBHOU
KOMIIOHEHT MPU3EMHOTO BETPa M XapaKTEPHUCTUK MOHOC(HEPHOU TOKOBOW CHUCTEMBI. 30HAJbHAS
U MEpHUIMOHAJIbHAs KOMIIOHEHTHl BETPAa pACCUUTBHIBAINCH IO JAaHHBIM O €ro MoAayle u
HANpaBJICHUM Ha HIDKHEM YPOBHE a’poJIOTHuecKoro 3oHaumpoBanus (120m) B Maramane 3a
nepuoa ¢ 1980 mo 1997 r. B kadecTBe XapaKTEpPUCTHK HOHOC(HEPHON TOKOBOW CHCTEMBI
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paccMaTpUBAIUCh U3MEHEHUS 3JIEMEHTOB F'€OMArHUTHOTO MOJS M BPEMEHU JIOCTHKECHUS HUMU
AKCTpPEMaJIbHBIX 3HAYEHUN B CYTOUHOM XOJ€. AHAIM3 JaHHBIX MMOKa3aJl, YTO KOMIIOHEHTHI BETpa
B JIAHHOM ITyHKTE HAONIOJCHUS WMEIOT YETKUU TOJOBOM XOJ, COOTBETCTBYIOIIUN CE30HHOM
CMEHEe TMepeHoCa Ha TpaHWIe MEXIy JBYMs TlapaMH IIEHTPOB JCUCTBHsS aTMochepsl,
JOMHUHHUPYIOIIUMH HaJ PErMOHOM B 3MMHEE M JIETHEEe BpeMs. BmecTe ¢ 3TUM CylIeCTBYET
CpaBHHMasl C CE30HHOW BapHallell MEXroJoBas M3MEHUYHMBOCTh OOCHX KOMIIOHEHT BETpa, B
KOTOpOM TPOSIBIISAETCS COBOKYIIHO€ BIIMSIHUE COJIHEYHOM M TE€OMAarHUTHOW aKTUBHOCTH.
VKa3zaHHblE U3MEHEHHUsI MPU3EMHOIO BETPA TECHO CBS3aHBI C CE30HHBIMH W MEXIOJOBBIMU
BapyalMsIMU BpPEMEHH MHUHHMyMa B CYTOYHOM XOJI€ CKJIOHEHHSI T'€OMAarHMTHOrO TIOJIf,
XapaKTEPU3YIOLIETO MOJIOKEHUE B YTPEHHEM CEKTOPE TOKOBOW M COOTBETCTBYIOILIEH BETPOBOM
CTPYH C Ce€Bepa Ha BBICOTaX HIDKHEH Tporochepsl.

RELATIONSHIPS OF GROUND LEVEL WIND AND CHARACTERISTICS OF
IONOSPHERIC CURRENT SYSTEM AT THE NORTH-EAST OF RUSSIA

A.V. Vinitskiy, V.V. Kazantseva
Institute of Cosmophysical Research andRadio Wave Propagation FEB RAS

K ey words: wind, troposphere, solar activity.

On the basis of cosmophysical data of «Magadan» observatory and aerological data of
Kolymsky Hydrometeocenter the relationships between changes of monthly mean values of
zonal, meridional ground level wind components and characteristics of ionospheric current
system were considered. Zonal and meridional wind components were calculated using lower
level (120 m) aerological atmospheric sounding data about wind velocity and direction obtained
in Magadan during the period from 1980 to 1997. To characterize the ionospheric current system
the changes of geomagnetic field elements and the time of their extreme values during the day
were used. The analysis of the data has shown that wind components have annual variation
corresponding to the seasonal wind change at the boundary of two atmospheric center couples
acting in the region in summer and winter. At the same time significant (as compared with
annual) year to year variations were found. In these variations the superposition of solar and
geomagnetic activity occurs. The wind components changes are associated with annual and inter-
annual variations of time of geomagnetic field declination minimum value during the day. The
later characterizes the time location of current and corresponding wind stream from the north at
the lower thermospheric heights in the morning.

OCOBEHHOCTHU USMEHEHMUSA JIEMEHTOB 'EOMAT'HUTHOTI'O 110OJISAA HA
CEBEPO-BOCTOKE POCCHM B CHOKOMHBIX TEOMATHUTHBIX YCJOBHSX

A.B. Bunuukuii, B.B. Kazanuesa
Hnuemumym xocmouzuueckux ucciedosanuii u pacnpocmpatenus paouosonn J{BO PAH,

orkfi@list.ru
KioueBble cjioBa: crcremMa MUPKYISIIAN, HOHOC(EpHAast TOKOBasi CHCTEMA.

[To nmaHHBIM TEOMarHWUTHBIX HaOMOAEHUH oOcepBatopuu «Maragan» WCCIeI0BaHbI
0COOEHHOCTH B3aMMOCBSI3M HW3MEHEHHMH DJEMEHTOB T'€OMarHWTHOTO TIOJS  pa3iUYHBIX
BPEMEHHBIX MAacmTabOB B CIOKOWHBIX TEOMAarHUTHBIX YCIOBUsX. [loiydeHa ycroiumBas
B3aMMOCBSI3b U3MEHEHHUM CKIIOHEHUS W TOPU30HTAIBHOM COCTABISAIOLIEH I'€OMarHUTHOIO IOJIA,
MO3BOJIMBINIASI U3YYUTh MEXKTOJIOBBIE, CE30HHBIE, MEXKCYTOUHbIe m3MeHeHus: Sql u Sq2 - Buxpeit
MOHOC(EpPHON TOKOBOW CHUCTEMBI M TOKa3aTh WX HE3aBUCHUMOE CyliecTBoBaHue. lIpoBeneHO
coroctaBierne H u D ¢ ogHOBpeMEHHBIMH M3MEPEHHSIMH STHX MapaMeTpoB oOcepBaTopHen
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«JleHnHTpa», PACIIOIOKEHHOW HAa OJNIM3KUX IHUPOTaX, HO CMEMEHHOW MO mosrote Ha ~ 120°.
[Toka3aHo, YTO TakuWe JaHHBIE IO3BOJISIOT JIENIaTh BBIBOJBI 00 OJHOBPEMEHHOM YCHUIICHUU
IUPKYISIMA HAa BOCTOYHBIX W 3amagHblx Tpanumax SOl m Sg2 - Buxpeil. YcraHOBIEH
CYIIECTBEHHBIN NONTOTHBIN 3((dekT B uX (opMHUPOBAHUM, 3AKITIOYAIOMIMNACSA B TOM, YTO KOT/A
OKOJIOTIONYZICHHAs! CTPYS FOKHOTO TOKa HAXOJUTCA Ha Joirore MarajaHa, OHa 3aMbBIKaeTcs B
cucTeMe IUPKYIAH SO1 - BUXps, €ClIK Ke CTPYs HaXxoIUTcs Ha JojroTe JIeHHMHrpaga — oHa
3aMbIKaeTcss B cucteMe SO2 - Buxps. DTOT 3(PQGEKT MOXKeT OBITh OOYCIOBJIEH CHCTEMOM
[UPKYISALUAN Ha BBICOTAaX HIDKHEH TepMocdepsl, MPeACTaBIsaIomend u3 cedsi CTPYKTypy TOHKUX
MIPOCTPAHCTBEHHO-HAKIIOHHBIX BETPOBBIX CIIOEB.

PECULIARITY OF THE GEOMAGNETIC FIELD CHARACTERISTIC
CHANGESAT THE NORTH-EAST OF RUSSIA UNDER LOW GEOMAGNETIC
ACTIVITY

A.V. Vinitskiy, V.V. Kazantseva
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: circulation system, ionospheric current system.

On the basis of geomagnetic data of «Magadan» observatory the peculiarity of
relationship of the geomagnetic field characteristic changes for different time scales under low
geomagnetic activity was examined. Steady relationship of variation of declination and
geomagnetic field horizontal component was obtained. It allowed to study inter-annual, annual,
inter-diurnal changes of Sql, Sg2 — whirlwinds of the ionospheric current system and to show
their independent existence. The comparison of H and D variations with the simultaneous
measurements of these parameters at the «Leningrad» observatory was made. This observatory is
located at the same latitudes but displaced along the longitude for ~120°. It was shown that such
data allow us to conclude about simultaneous intensification of circulation at the eastern and
western boundary of Sql, Sg2 — whirlwinds. A considerable longitudinal effect of their forming
was obtained. The near midday current stream is united in the circulation system of Sql —
whirlwind when it is located at the longitudes of «Magadan» observatory and in the circulation
system of Sg2 whirlwind when it is located at the longitudes of «Leningrad» observatory. This
effect can be caused by lower thermospheric circulation system which consists of thin space-
inclined wind layers.

PE3YJIBTATHI OTHOBPEMEHHBIX N3MEPEHU ECTECTBEHHBIX
JIEKTPOMATHUTHBIX CHY-OHY U3JIYUEHUM C UCITOJIb30BAHUEM
IMOJ3EMHOM Y HASEMHOM AHTEHH

B.A. T aepunoel, r.u ﬂpyofcuuz, E.B. ITonmasyesa®
1HHcmumym gyakanonozuu u ceucmonozuu /[BO PAH,
2HHcmumym KOCMOGQU3UUEeCKUX UCCIe008aHULl U pacnpocmpanerus paouosoan [[BO PAH

KiroueBble cJ10Ba: moa3eMHas AHTCHHA, CCTCCTBCHHOC BJICKTPOMArHUTHOC U3JTYUCHHUC.

ComoCTaBISAIOTCS.  OCHOBHBIE  PE3YJbTaThl  M3MEPEHHH  YPOBHS ~ €CTECTBEHHOTO
aJIeKTpoMarHuTHOoro wu3nydeHus B jauanazone 30 — 1200 T'm, mpoBeneHHBIX B TEYCHUE
MOCNIEIHUX HECKOJIbKUX JIET OJHOBpeMeHHO Ha myHkTre [-1 MHCTUTyTa BYJIKAHOJOTHH H
ceiicmosornu  /IBO PAH wu na nynkre Kapeimmuna MHWHcTHTyTa KOCMO(DU3HUECKHX
uccnenoBaHuit u pacnpocrpanenus paguoBosiH JIBO PAH. Ilynkr I'-1, pacrono’keHHbIN B
npenenax T.IlerpomaBnoBcka-Kamuarckoro, ocHameH CKBaXHHOW riayomHoit 2540 M,
oOcCakeHHOW Ha BCIO TIIyOMHY. DJEMEHTaMH TOA3EMHON AIIEKTPUYECKOW AHTEHHBI SIBISIOTCS
cBoOOTHAs KWiIa OpOHHMpPOBaHHOTO Kabenst reodoHa UIMHOW Oosiee Kuiomerpa W oOcanHas
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TpyOa ckBakuHBI. CHUrHaN, MOCTYMAIOUIMHA C BBIXOJA MOJ3EMHOW aHTEHHBI, TIOCIE YCHIICHHS
paszaensieTcsi MOJ0COBBIMHU Y3KOTIOJIOCHBIMH TPETHOKTaBHBIMHU (PUIBTPAMH Ha YETHIPE TOJIOCHI C
neHtpanbHbiMu yactotamu 30, 160, 560 u 1200 I'm ¢ m3MepeHHeM Ha BBIXOJaX (UIBTPOB
CpeIHEBBINPSAMIICHHBIX 3HaueHWH curHaioB. [lanmpHelmas nudpoBas oOpaboTKa CHUTHAJIOB B
peaTbHOM BpEMEHH MPOM3BOJIUTCS H3MEPUTENFHO-CBA3HBIM KOHTPOJUIEPOM, B  (DYHKIHH
KOTOPOTO B TOM YHCJIE€ BXOJHUT aHAJIOTO-I(PPOBOE NMPeoOpa30BaHUE CHUTHAJIOB, BEIUMCICHUE UX
CpeIHMX 3HAYCHUH Ha MHTEpBaJie B OJHY MHUHYTY, a TaKXkKe 3alHCh JAHHBIX B MaMATh IS
JaIbHENIIe mnepenadd 1o KaHanam TeineMmerpuu. IlyHkr KapeimMimimHa pacnosokeH Ha
paccrostanu okoJio 50 kM ot myHkTa ['-1 B paiioHe ¢ HU3KHM YPOBHEM HH]IyCTPUAIBHBIX TOMEX.
Jlnst i3MepeHuil UCTIONb3yeTcss Ha3eMHass MHOTOBUTKOBAs paMOYHas aHTeHHa ¢ 3((eKTuBHOIM
mromaneio 3300 M°.  AHTEHHa COTVIACOBAHA C BXOJOM IPEABAPHTEIBHOTO YCHIHTEIS C
OMOIIBI0 TpaHchopmaTopa. VICXOHBIH CHUTHAN ¢ BBIXOJIa AaHTEHHBI Pa3/IeNsieTCsl Ha MOJIOCHI C
nentpanbHbiMu gacrotamu 420, 720, 1200 T'm, 2500 u 5300 I'. Orubaromue CUTHAJIOB C
BBIXOJIOB (DMIIBTPOB ONHU(POBBIBAOTCS C 4acTOTON 1 Mun" ¢ anbHeifei nepefayenl TaHHbIX
[0 paJMOTENEeMETPUYECKOMY KaHaly. AHajIM3 pe3ylbTaTOB M3MEPEHHH MOKa3bIBAET, YTO
o0erMH crcTeMaMK HaOJIIOICHUH Tiepes 3emueTpsceHusMu ¢ M >5.0 B 30He paguycom R<550
KM OT IyHKTa HaOmrofeHWil B OOJBIIMHCTBE CIy4aeB OTMEYAJHCh aHOMAJbHBIE W3MEHEHHS
XapaKTePUCTUK €CTECTBEHHOTO OJJIEKTPOMArHUTHOTO H3JIyYeHHs, B TOM YHCJE. HMCKAKCHHS
CYTOYHOTO XOJa, OyXTOoOOpa3Hble aHOMAaJIMM CPEIHET0 YPOBHS C COXpPaHEHHEM aMIUIATYT
CYTOYHOTO X0J/ia, KpaTKOBPEMEHHbIE (MEHEe CYTOK) BO3MYILEHHs MMITYJIbCHOTO Xapakrepa. B
psne ciydaeB yKa3aHHbIE aHOMAlMHM HAONIOJAMCh Ha OOOMX M3MEPUTENBHBIX MYHKTaX
OJTHOBPEMEHHO.

THE RESULTSOF THE SSIMULTANEOUS MEASUREMENTS OF THE NATURAL
VLF-ELF ELECTROMAGNETIC EMISSIONSBY THE MEANS OF UNDERGROUND
AND ON-GROUND ANTENNAS

V. A. Gavrilov!, G. |. Druzhin? E. V. Poltavtseva'
! nstitute of Volcanology and Seismology FED RAS
?|nstitute of Cosmophysical Researches and Radio Wave Propagation FEB RAS

K eywords. underground electric antenna, natural electromagnetic emission.

The paper provides the compared results from measurements of the natural
electromagnetic emission level in 30-1200 Hz range. The measurements were carried out during
the last several years simultaneously at a G-1 station (Institute of Volcanology and Seismology,
Far Eastern Division of the Russian Academy of Sciences) and at Karymshina station (Institute
of Cosmophysical Researches and Radio Wave Propagation, Far Eastern Division of the Russian
Academy of Sciences). The G-1 gation is located within Petropavliovsk-Kamchatsky and has full
depth cased borehole 2540 m deep. The armoured cable conductor of the geophone more than 1
km long and a borehole casing tube are used as elements of underground electric antenna. The
signal from the underground electric antenna output is amplified and divided by third-octave
band-pass filters on four bands with central frequencies 30, 160, 560 and 1200 Hz with
measurements of averaged values of output filtered and rectified signals. The further real-time
processing of signals is realized with the help of the microprocessor controller. The functions of
the microcontroller involve analog-digital converting of input analog signals, calculation of
average values of recorded signals in one minute moving window, and, finally, data saving on
the disk memory to be sent by telemetry channels. The Karymshina station is located 50 km far
from the G1 station in a place where the industrial noise is low. We use for the measurement the
ground multiloop frame antenna with effective area of 3300 m®. The antenna is coherent with a
preamplifier input by transformer. The original signal from antenna’'s output is divided into
several bands with central frequencies 720, 1200, The paper provides the compared results from
measurements of the natural electromagnetic emission level in ULF-VLF range. The
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measurements were carried out during the last three years simultaneously at a G-1 station,
equipped by the underground electrical antenna (Institute of Volcanology and Seismology, Far
Eastern Division of the Russian Academy of Sciences) and at Karymshina station, where is used
the ground magnetic antenna (Institute of Cosmophysical Researches and Radio Wave
Propagation, Far Eastern Division of the Russian Academy of Sciences). The armoured cable
conductor of the geophone more than 1 km long and a borehole casing tube are used as elements
of underground electric antenna on the G-1 station. The Karymshina station is located 50 km far
from the G1 station in a place where the industrial noise is low. We use for the measurement the
ground multiloop frame antenna with effective area of 11250 m?. The measurement result
analysis shows that both observing systems before the earthquakes (M >5.0 within a zone with
R<550 km from the observation station) in most cases recorded the abnormal alterations of
natural electromagnetic emission characteristics. This included: the distortion of diurnal
variations, mid-level anomalies with unchanged amplitudes of diurnal variations. In some
instances the above anomalies were recorded simultaneously at the both stations.

AHOMAJIBHBIE UBMEHEHUSA XAPAKTEPUCTUK ECTECTBEHHOI'O
IAJIEKTPOMATI'HUTHOT' O U3JIYYEHUA B CHY-JUATIA30HE,
PETUCTPUPYEMOTI'O C IPUMEHEHUEM NOJI3EMHOM DJEKTPUYECKON
AHTEHHBI, BCPABHEHHUU C PE3YJIBTATAMMU CKBA’KUHHBIX
T'EOAKYCTHUYECKHNX U3MEPEHUI

B.A. I'aspunoes, 10.B. Mopo3zoea, E.B. I[lonmasuyeea
Hncemumym eyaxanonocuu u ceticmonoeuu JJBO PAH, vgavr @kscnet.ru

KiaroueBblie CJI0BA. CKBa>XHHa, CCTCCTBCHHOC  JJICKTPOMArHuTHOC  U3JIYYCHHUC,
re0aKyCTH4YCCKas SMUCCHUS.

C wmas 2003 r. ma myakre [-1, pacronoxeHHom B paifone r.IleTpomaBnoBcka-
Kamyarckoro, MPOBOJATCS  HENPEpPBIBHBIE  WM3MEPEHHS  YPOBHS €CTECTBEHHOTO
anekTpoMarautHoro wmsnaydenus (EDMUM) B mmamasone 301200 I’y ¢ wucmosnb30BaHHEM
MOJI3EMHON DIIEKTPUYECKOH aHTeHHBI. I[IyHKT oOcHameH CKBaXHMHOW riyOmHoi 2540 M,
oOcaxkxenHoi Ha Bcro rryomHy. C 2000 1. Ha MyHKTE TaKXe OCYIIECTBISIIOTCS HENpPEpHIBHBIC
re0aKyCTHUECKHE M3MEPEHHs C YCTaHOBKOW reodona Ha riayoune 6onee 1000 M. DnemenTamu
MOJI3EMHON DJIEKTPUYECKON aHTEHHBI SBISIOTCS CBOOOJIHAs JKWiia OpOHUPOBAHHOTO KaOels
reodoHa JUIMHOU OoJiee KUIOMETpa U 00camHas TpyOa CKBaXWHBI. CUTHAIBI, MTOCTYMAIOIINE C
BBIXOJIa TIOJA3EMHOM DJIEKTPUYECKOH aHTEHHBI M BBIXOJOB Treo(oHa, TOCIe YCHUIICHUS
pa3AeNsIoTCS MOJIOCOBBIMUA TPETHOKTABHBIMH (PUIBTPAMH Ha YETHIPE TOJOCH! C IEHTPATHLHBIMHU
gacroramu 30, 160, 560 u 1200 I'm ¢ w3MepeHMeM Ha BBIXOJaX (UIBTPOB
CpeIHEBBINPSAMIICHHBIX 3HaueHWH curHaioB. [lanmpHelmas nugpoBas oOpaboTKa CHUTHAJIOB B
peaTbHOM BpEMEHH MPOM3BOJIUTCS H3MEPUTENFHO-CBA3HBIM KOHTPOJUIEPOM, B  (DYHKIHH
KOTOPOTO B TOM YHCJI€ BXOJHUT aHAJIOTO-I(PPOBOE NMPeoOdpa3oBaHNE CHUTHAJIOB, BEIUMCICHUE UX
CpeIHMX 3HAYCHWH Ha MHTEpBaJie B OJHY MHUHYTY, a TaKXkKe 3alHCh JAHHBIX B MaMATH JUIS
JAIbHEHIIEH Iepefaun I0 KaHajmaM TeneMeTpud. Kak MOKa3bIBalOT pe3ynbTaThl aHaau3a
MOJIy4eHHBIX JaHHBIX, JEKTPOMarHuTHbIe m3Mepenns B nuamnazone 301200 ' npeacraBisior
3HAYUTEIBHBIA HHTEPEC VIS UCCIECAOBAaHUS (PU3NIECKOM MPUPOAbI PEABECTHUKOBBIX aHOMAJTHIA
Pa3NUYHBIX TeO0(PU3MUECKUX TMOJIEH M TOMCKA IPEIBECTHUKOB CHUJIBHBIX 3eMIICTPSCEHHHA. 3a
BpeMsI HEITPEPHIBHBIX AIEKTPOMArHUTHBIX U3MEPEHUH Ha MmyHKTe -1 ObLI0 0TMEUeHO HECKOIBKO
BUJI0B aHomManuii EOMMU, npennonoXKuTenbHO CBSI3aHHBIX C HM3MEHEHMSIMH HAINPSHKEHHO —
ne(opMHUPOBAHHOTO COCTOSHUSI T€OCpedbl TMeped 3emierpsiceHusMu. Ilpu 3TOM BO MHOTHX
ciydasx anomanuu EDOMU koppenupyroT ¢ aHOMadbHBIMM U3MEHEHUsIMU XapakTepuctuk ['AD
nepes] CUIbHBIMH 3eMJICTPSICEHUSMHU.
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ANOMALOUS CHANGES OF NATURAL ELECTROMAGNETIC EMISSION VALUES
IN VLF RANGE, REGISTERED BY UNDERGROUND ELECTRIC ANTENNA, IN
COMPARISON WITH THE BOREHOLE GEOACOUSTIC MEASUREMENTS
RESULTS

V.A. Gavrilov, Yu.V. Morozova, E.V. Poltavtseva.
Institute of Volcanology and Seismology FED RAS

Keywords. borehole, natural electromagnetic emission, geoacoustic emission.

Since May 2003 at the G-1 dation, located within Petropaviovsk-Kamchatsky,
continuous natural electromagnetic emission (EME) level measurements are carried out. The
measurements are made by the means of underground electric antenna in 30-1200 Hz
frequency range. The G-1 station has full depth cased borehole 2540 m deep. Since 2000
continuous geoacoustic measurements are also realized with the geophone placed in a
borehole at the depth 1000 m in the same station. The armoured cable conductor of the
geophone more than 1 km long and a borehole casing tube are used as elements of
underground electric antenna. The signals from the underground electric antenna output and
geophone outputs are amplified and divided by third-octave band-pass filters on four bands
with central frequencies 30, 160, 560 and 1200 Hz with measurements of averaged values of
output filtered and rectified signals. The further real-time processing of signals is realized
with the help of the microprocessor controller. The functions of the microcontroller involve
analog-digital converting of input analog signals, calculation of average values of recorded
signals in one minute moving window, and, finally, data saving on the disk memory to be sent
by telemetry channels. The data analysis shows that electromagnetic measurements in the 30-
1200 Hz range are of considerable interest for physical nature of precursor anomalies in
different geophysical fields of investigation and strong earthquakes precursors detection.
During continuous electromagnetic measurements at G-1 station we noted several kinds of
natural EME anomalies, presumably associated with the changes of deformation of
geoenvironment state before earthquakes. At the same time, in many cases, the natural EME
anomalies correlate with GAE anomalous changes before strong seismic events.

MEJIEHT AITUS TPO30BBIX HCTOYHHUKOB IO PE3YJBTATAM HABJIIOJIEHA
3A OHY U3JTYYEHUEM

I'A. /lpyscun, U.H Komaposa, A.H. Menvnukoe
Hnemumym xocmoguszuueckux ucciedosanutl u pacnpocmpanerus paouosonn /[BO PAH

Kurouesnble cioBa: nenenranus, OHY uznydyeHnue, rpo30Bble HCTOUHUKH.

IIpoBeneH cpaBHUTENBHBIM aHaAIW3 a3UMYTAIBHOTO PpACHpeleleHNs] NPULIEAIINX Ha
KaMuaTKy 2JIEKTpPOMarHMTHBIX M3JIy4€HUH OT TpPO30BbIX pa3pslIoB C JAHHBIMU  TI0
paclpesielieHu0 JHULEHTPOB IUKIOHOB. IIpueM pa3psfoB OT TIpo3  OCYIIECTBISUICS C
npumeHenrneM OHY nenenratopa, usrorosineHHoro u ycraHonieHHoro B UKHMP JIBO PAH, a
SMUILEHTPHI [IMKJIOHOB ONPENEISUIUCH [0 METEOPOIOrMYecKUM KapTaM. [losydeHsl cyTouHble U
CE30HHbBIE 3aBUCHUMOCTH PacpeIesIeHUs] IPUHUMAEMBbIX U3ITy4EHUI OT IPO30BBIX Pa3psOB.
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DIRECTION-FINDING OF THUNDERSTORM SOURCESON THE RESULTS OF
VLF RADIATION OBSERVATIONS

G.I. Druzhin, I.N. Komarova, A.N. Mél’ nikov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Keywords: direction-finding, VLF radiation, thunderstorm sources.

A comparative analysis of azimuthal distribution of thunderstorm discharge
electromagnetic radiation which reached Kamchatka with the data on cyclone epicenter
distribution was carried out. Detection of thunderstorm charges was conducted by VLF-
direction-finder, manufactured and installed at IKIR FEB RAS, and cyclone epicenters were
determined by meteorological maps. Diurnal and seasonal dependences of distribution of the
received radiation from thunderstorm discharges were obtained.

MPEJACTABJIEHUE 'EO®U3UYECKHUX IMOJIEA B BA3E JJAHHBIX
TEO®U3NYECKON OECEPBATOPHUH «5OPOK»

M. Imumpues, C.B. Anucumos
Teoguzuueckasn oocepsamopus «bBopox» ¢uruanr U3 um. O.FO. [lImuoma PAH,
eldar @borok.adm.yar.ru

KaroueBble cjioBa: reodusnueckue moiisi, 0a3a JaHHBIX, HHHOPMAIIMOHHBIE CUCTEMBI,
re0dJIeKTPOMAarHeTU3M, adpONIEKTPUIECTBO, FEOMH(OPMATUKA, COTHEYHO-3EMHBIE CBS3H.

Baxwneiimeil sKCriepuMEHTAIBHOW OCHOBOM MCCIEIOBaHUN Te0()U3NIECKUX TOJeH U MX
B3aMMOJICHCTBHI CIIy)KaT oOcepBaTopckue reopusnveckue HaOmoneHus. Ha mpoTspkeHHH
MOCJIETHUX JECATUIETHH KIIOYEBYIO pPOJIb B JTHX MCCIEIOBAHUAX cTaja HUrparthb
WH(POPMAIIMOHHO-BBIYUCIIUTENbHAS ~ TEXHHUKA, MH(POPMAIIMOHHO-CETEBbIE  TEXHOJIOTHH,
SNIEKTPOHHBIE 0a3bl JaHHBIX reodu3nueckux HaOmoJAeHuid. B 1mokmaze paccMOTPEHBI
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH, IpUMeHseMbIe B [ eodusnyeckoit obcepBaropun
«bopox» D3 PAH nans cbopa, oOpabOTKH, XpaHEHHUS W OOECTICUEHUs JOCTYyMa K JaHHBIM
00CepBaTOPCKUX M3MEpEHH Teo(U3NUEeCKUX TOJIeH, NPEJCTAaBICHHBIX B 0a3e JaHHBIX
cpennemmpoTHO ['eopusnueckoii oocepBaropun «bopox».

I'eopusnueckass oOcepBaTtopusi «bOpoK» MPOBOAWUT HApsy C KIACCHUYECKUMHU
T€OMarHUTHBIMH U a3PO3JICKTPUYECKUMHU HAOIIOACHUSMU PETUCTPAIMIO IIMPOKOTO CIEKTpPa
paznuuHbIx reopusnueckux nodei (ULF mysibcaruii reoMarHuTHOTO MOJIs, @3POAICKTPUIECKOTO
TOKa, TEJUTYPUYECKHX TOKOB, METeonapamMeTpoB). KOMIUIEKCHBIH XapakTep MPeICTaBICHHBIX B
0aze JaHHBIX 00CEpPBAaTOPCKHX HAONIOJCHUN, HU3KHI YpPOBEHb AHTPOIOTEHHBIX IOMEX U
perucrparnys HaOI0 aeMbIX Te0()U3NIEeCKUX MOJeH ¢ BHICOKOW TaKTOBOM YaCTOTOW MO3BOJISIOT
MCTIOJIH30BATh UX /ISl U3yYE€HUS! TOHKUX Ie0(hU3NYECKUX SIBICHUH U OBICTPBIX MPOIECCOB.

PRESENTATION OF GEOPHYSICAL
FIELDSIN THE BOROK GEOPHYSICAL OBSERVATORY DATABASE

E.M. Dmitriev, S\V. Anismov
Geophysical Observatory «Borok», Branch of the Institute of Physics of the Earth RAS

Key words: geophysical fields, database, information systems, geoelectromagnetism, air
electricity, geoinformatics, solar-terrestrial relationships.
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Geophysical observations are the major experimental background of researches of
geophysical fields and their interactions. During last decades in these researches the information
technologies and geophysical databases began to play a key role. In the report the modern
information technologies used in Borok Geophysical Observatory IPE RAS for logging,
processing, storage and access providing to the data of geophysical measurements, presented in
the middle-latitude Borok Geophysical Observatory database, are considered.

Borok Geophysical Observatory carries out the classical geomagnetic and air electric
measurements as well as registration of a wide spectrum of various geophysical fields (ULF
geomagnetic field pulsations, an atmosphere electric current, telluric currents, meteorological
parameters). Complex character of the data, presented in the database, low level of
anthropogenous pollutions and registration of observable geophysical fields with high sampling
rate allow using them for studying the fine geophysical phenomena and fast processes.

JIYHHO-COJIHEYHBIE ITPUJINBbI B BAPUALIUAX
CEMCMOAKYCTOSMHUCCHOHHBIX ITPOIIECCOB: COINOCTABJIEHUE
PE3YJbTATOB PEXXKUMHBIX HABJIOJEHUN U IABOPATOPHOT' O
MOJIEJIUPOBAHUA

10 .A. Kyzaenko, B.A. Canmuikog
Kamuamcexuii ¢punuan I'eoghusuueckoii cnyacowr PAH, ku@emsd.ru

KiaroueBble cioBa: CeHCMUYECKHIA IIyM, 3eMIICTPSICEHUS, TPUIHMBBI, JTaOOpPaTOpHOE
MO/JIEITMPOBAHHUE.

JIyHHO-COTHEUHbIE TPHIIMBEI UMEIOT TIOCTOSIHHBIE BO BPEMEHH XapaKTEPUCTUKUA U MOTYT
WCIIOJIb30BAaThCS KaK €CTECTBCHHBIH KAIMOPOBOYHBIN CHTHAJ TIPU WCCIEAOBAHWU BapHAIIAN
HaNPsDKEHHO-1e(DOPMHUPOBAHHOTO COCTOSIHHSI Cpefibl. B JOKIaze TpeCTaBJICHBI Pe3yiIbTaThl
MOHHUTOPHHTA CEMCMUYECKUX IIIyMOB Ha KamMyaTke Ha OCHOBE KOHTPOJISI TapaMETPOB CUTHAJIA C
neprojoM BoJIHBI Ol TpaBUTAIMOHHOTO TMPWJIMBHOTO TMOTeHIHANA. [lepen CHUIBLHBIMU
3eMJICTPSICCHUSIMH  3a()UKCUPOBAaHA CHHXPOHU3AIUS TMPUIMBHBIX KOMIIOHEHT CEHCMUYECKHX
IITyMOB C TPAaBUTAIIMOHHBIM MMOTCHIIMAIOM. AHAIOTHYHBIC Y(h(HEKTh HAOTIOJANMCH B X0OI€ psia
nabopaTOpHBIX ~ DKCIEPUMEHTOB  IMPU  MOJCITUPOBAHUU  TIPOIECCOB  pa3pylieHUS |
MpeIpa3pyIlIeHus TPU BO3PACTAIONICH HArpy3Ke ¢ HAJIOKCHHEeM CIa0bix BuOparmii. [TpuBenex
0030p 1abOpaTOPHOTO MOJEIMPOBAHUS TPHJIMBHOTO BO3neicTBUsA. [IpuBeneHsl NpuMeps
BBISIBJICHUSI TMPHJIMBHBIX 3(G(GEKTOB B  KOHTPOJIHPYEMBIX IOJIEBBIX OSKCIIEPUMEHTaX ¢
BHOpAIIMOHHBIMH MCTOYHUKaMHU. [IpencTaBieHa peHOMEHOIOTHYECKAsT MOJIETh CHHXPOHU3AINH
CEMCMHYECKOTO IITyMa C BOJHOM I'PaBUTAIMOHHOTO TIOTEHIIMANA MTePe]T 3eMIIETPSICEHUSIMHU.

LUNA - SOLAR TIDESIN SEISMIC AND ACOUSTIC EMISSION: COM PARISON OF
THE OPERATION OBSERVATIONSRESULTSWITH LABORATORY MODELING

Yu.A. Kugaenko, V.A. Saltikov
Kamchatka Branch of Geophysical Service RAS

Key words: seismic noise, earthquake, tides, laboratory modeling.

Earth tides are a unique natural process. they act upon whole Earth and have the stable
time parameters. This stability permits us to use them as natura calibrator for study of
geophysical fields anomalies connected with variations of medium stress state. Results of
seismic noise monitoring are presented in the given report. Controlling of noise envelope
component with period of Ol tidal wave is the base of monitoring. By experimental data
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obtained in Kamchatka stable synchronization of the HFSN with tides before large local
earthquakes was revealed. The same effects were detected in laboratory experiments during the
pre-fracturing and destruction processes modeling under constant strain rate and weak vibrations.
The review of published results of laboratory tidal modeling is presented. Some examples of
field experiments with vibrators, when tidal effects were detected, are shown in the presentation.
Phenomenological model for seismic noise synchronization with gravity potential before
earthquakes is demonstrated.

3®OEKTHI CBEPXU3JTYUEHUS U CAMOOPTAHU30BAHHOW KPUTUYHOCTHA
B AKYCTUYECKOM SMUCCHHA PACKPBIBAIOIINUXCS TPEIIWH.

B.B. I(ysneuoel, HU.B. I(ymeuoez
1HHcmumym KOCMOGhU3U1eCcKUx ucciedo8anuli u pacnpocmpanerus paouosonn [BO PAH,
ikir @academ.org
2HHcmumym euopoounamuxu um. Jlaspenmvesa CO PAH

KiroueBble c10Ba: HanpspKeHHas cpejia, 00pa3oBaHUE TPEIIHH, aKyCTHIeCKast
OMHUCCHUA, CAMOOPraHu30BaHHasA KPpUTUIHOCTh, MATEMATUUICCKHUE MO ACIIN.

B MHOTrOUHCIEHHBIX JTaOOPATOPHBIX AKCIIEPUMEHTAX, a TaK )K€ MU IMOJIEBBIX, HATYPHBIX
HaOIOIEHUAX, TPOBOAMMBIX, B dYacTHocTH, U B HMKMPe, HeEOIHOKpaTHO perucTpupoBajcs
HECTAllMOHAPHBIH XapakTep aKyCTHYECKOM 3MHCCHUHU PACKPBIBAIOLIMXCA MUKpOTpemuH. CyTh
SBJICHHUSI COCTOMT B TOM, YTO BO BpeMs CKaTHs oOpaslia TOpHOW MOpOJbl Ha Ipecce, WIIH
M3MEHEHHs TeH30pa HalpsDKEHUH B TUTOC(Epe, TOTOK 3BYKOBBIX UMITYJIBCOB, 00pa3yIOMUXCs B
MOMEHT PacKpBITHS TPELIUH, PE3KO U3MEHSAET CBOK) MHTEHCUBHOCTh U BO3PACTAET HA IMOPSIOK.
ITocne 3TOro MOTOK Tak K€ Pe3KO YMEHBIIAETCSA A0 BEIUYMHBI, PABHOM, WM JaXe MEHBIIEH,
4YeM B HayaJle HaOIOJeHUNA. DTO XOPOIIO U3BECTHOE SBJICHHE TaK U HE MOJYYUIIO aJ€KBATHOTO
0OBsICHEHUS.

B mpemmaraemoii paboTe sBJICHHE HECTAIMOHAPHOCTH aKYCTUYECKOW HSMHUCCHUHU
o0CyX/aeTcs ¢ TMPHUBICYEHUEM H3BECTHOTO B ONTHUKE d(p(eKTa CBEPXU3IYYCHHS MU HIHPOKO
o0CyX/aeMOli B pPa3IMYHBIX pasnenax (U3MKH HIEH CaMOOPTaHM30BaHHOW KPUTUYHOCTH
aKyCTHYECKU aKTUBHOMW CpPeIbl, MPEICTABISIONICH co00M aHCaMOIIb TPEIIMH U BOJIH.

3amucana cucremMa auddepeHIMANBHBIX  YpAaBHEHUN  OMUCHIBAIONIMX  IMPOIIECCHI
packpbiTHs TpeuirHbl (ypaBHeHue ['puddurca), M3mydeHUs aKyCTHYECKOH BOJHBI B MOMEHT
PACKpBITHS TPELIUHBI U MPOLECCHI MOTJIOMIEHUs 3TOH BOJIHBI HA MUKPOTPEIIUHE, IPUBOIALIEH K
e€ packpeiTuto. CrucremMa ypaBHeHU TonoOHa ypaBHeHusM Dokkepa-Ilnanka, mokazaHo, 4TO
CYIIECTBYIOT  aHAIWTHYECKWE  pEIICHUs, TNPHUOIKEHHO  ONHUCHIBAIOIINE  W3BECTHBIC
JKCIIEPUMEHTHI.

SUPER-RADIATION AND SELF-ORGANIZED CRITICALITY IN ACOUSTIC
EMISSION OF OPENING CRACKS

V.V. Kumetsov', 1.V. Kuznetsov’
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
?|nstitute of Hydrodynamics by Lavrent’ ev SB RAS

Key words: intensive medium, formation of cracks, acoustic emission, self-organized
criticality, mathematical models.

In numerous laboratory experiments on granite failure and in microtremor observations of
lithosphere, including IKIR observations, the transient Acoustic Emission (AE) during
microcrack opening was observed. It is well known that, under stationary loading, the AE count
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rate spontaneoudly starts to grow and keeps increasing until the critical value is reached. Then
the system of microcracks reaches the equilibrium and the AE count rate is equal or less than
initial one.

This phenomenon still remains unexplained, but is similar to well-known super-radiance
effect in optics and is likely be a microcrack system with self-organizing criticality property.

Two problems are treated simultaneously: the wave-crack-wave interaction (wave
amplification on opening crack) problem and the wave attenuation problem. The proposed
system of partial differential equations is similar to Focker-Plank equations. The numerical
calculations are compared with experimental results.

HCCJEJOBAHUS BAPUAIIAN TEOMATHUTHOI'O ITOJISI C
HCITOJIb30BAHUEM CETH MATHUTHBIX OBCEPBATOPHI UKHUP JIBO PAH

B.B. Kysneuyos", C.FO. Xomymog®
1HHcmumym KOCMOGQU3U1eCKUX UCc1ed08anull u pacnpocmpanerus paouosoan J[BO PAH
T'eodpusmaeckas obcepsaropus «Kiroun» ACPO I'C CO PAH (r. HoBocnGupck),
khomutov@gs.nsc.ru

Karwuesble cioBa: cetb oocepBaropuit UKWPa, nepcrekTuBbl co3aaHus1, BO3MOXHOCTH
HaOII0IeHU.

Habnronarensnass 6aza UKWP JIBO PAH pa3sHomiaHoBasi; MOHUTOPUHT MarHUTHOTO
nojisi 3eMiIM BBINOJIHSETCS HAa MarHUTHBIX oOcepBaropusix «llaparynka», «Mseic Imunara»,
«Maranan», «XabapoBck» u «lOxHO-Caxamuuck». OOcepBaTOpuM pacroOJOXKEHBI Ha
3HaYuTeNbHOU Tepputopun Jlansuero Bocroka u Cesepa: ot 135° no 180° B.1., u oT 45° no 70°
c.m. (cM. pucyHok, rue nokazansl MO MKUP, a takxke u3onuHum 3nemMenToB noiast D u H mo
mogern  WMM  2005). OpHoBpeMEHHOE HCIOJb30BaHHE M 00pabOTKa JAHHBIX 3THX
oOcepBaTOpHii MO3BOJISIET PEIIaTh Pa3IMYHbIC MPHUKIAIHbIE U HaydyHbIe 3a1aud. K HUM MOXHO
OTHECTH ON-line-KOHTpOJIb  MepeMemeHnit  JIOKAJIbHBIX ~MarHUTOC(EPHBIX  BO3MYIICHUI,
U3yUYeHHE JIOJITONEPUOTHBIX BapUalMid, TaKMX Kak Jpeiid) MarHUTHBIX MOJIOCOB U JDKEPKH,
OLICHKa CTENEHM MOTEHUUAIbHOCTH MAarHUTHOTO I0OJIsI 3€MJIM U €€ IPOCTPaHCTBEHHO-
BPEMEHHBIX M3MEHEHMM. [lnsg peamm3anuu npeuiaraéMoOd  MpOrpaMMbl  MCCIIEOBAaHUN
HEo0X01MMO: (a) MPOBECTH PEBH3HIO PE3YJIBTATOB U3MEPEHH, BBIIIOJHEHHBIX B TPOILIBIC TOJIBI,
M CO3/1aTh MOJHOIICHHYIO 0a3y CTaHIapTHBIX MarHUTHBIX TaHHBIX, (0) MepeBECTH MarHUTHBIN
MOHHUTOPUHT 00cepBaTopuii Ha UU(POBBIE METOABI B COOTBETCTBUHM CO CTaHIApTOM
INTERMAGNET wu oGecrieunTh ornepaTuBHbIH 00MEH naHHbIMH Mexay MO, (B) /Ui oleHKH
BO3MOXHOCTEH pemarb T€ WM HHble 3adauud ¢ nomombio cetu MO HKHWP mnposectu
MOJICTUPOBAHUE C YY4eTOM €€ KOH(HUIypaluH, MPOCTPAHCTBEHHOTO  PaCIOJIOKEHUS,
TEXHUYECKOTO U UHTEJUIEKTYaJIbHOI'O OCHAIL[EHUSI.

THE INVESTIGATIONS OF THE GEOMAGNETIC VARIATIONSUSING THE
MAGNETIC OBSERVATORY NETWORK OF THE IKIR FEB RAS

V.V. Kuznetsov %, S.Yu. Homutov*
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
*Geophysical Observatory «Kluchi» GS SB RAS

Key words: network of IKIR observatories, perspectives of making, possibilities of
observations.

The magnetic field monitoring is performed by magnetic observatory (MO) of IKIR FEB
RAS:. «Paratunka», «Cape Schmidt», «Magadan», «Khabarovsk» and «Y uzhno-Sakhalinsk».
These observatories cover the wide region of Russian Far East and North and display the wide
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range of magnetic field values (see Figure). Simultaneous use and processing of the MO data
allows to solve various applied and scientific problems, such as the on-line control of the local
magnetospheric disturbance motion, the investigation of the long-period magnetic variations
(similar to magnetic pole drift or jerks), the estimation of the potentiality of the Earth's magnetic
field and its spatial-temporal variations. Practical steps towards of realization of this project are
(i) the full check of the old data of these MO and the creation of the convenient data base, (ii) the
installation of modern digital magnetometers and the maintenance of the real-time data exchange
between MO and (iii) the simulation of the spatial configuration of IKIR magnetic observatories
network and its technical possibilities.

BJIMSTHUE KOCMHAYECKOTI' O U3JIYYEHUSA U BEKOBBLIX BAPUAITAN
I'EOMAT'HUTHOI'O ITOJIA HA KNIMMAT U 3BOJIIOIUIO ’KU3HU HA 3EMJIE

HJI. Ky3neuyoea, B. B. Ky3neuyos
HHCcTUTyT KOCMO(DU3NYECKHX HCCIeJOBaHNI U pacripocTpaneHus panuosoiH J[BO PAH,
ikir @academ.org, wk@ikir.kamchatka.ru

KiarwueBble cioBa: HHBCPCHUU H ISKCKYPCbl TCOMArHuUTHOI'O TII0JIA, KOCMHYCCKHEC
JIYy4YH,KJIIMMAaT, 3BOJIFOIUA JKU3HU.

OOcyxmaercss BO3MOKHOCTh BO3HHKHOBEHHS B 0003puMOoM OyaymeM Ha 3emie
r7100AbHOM  HKOJIOTHYECKOM, KIMMAaTHYeCKOW M TeHeTH4ecko Karactpodel. Ilpuumnoii
KaTacTpodbl siBIsieTcss To, uTo B reomarHutHoM moje (I'TI) moxxeT mpou3oiiTu m3MeHeHue eé
NOJISIPHOCTH (MHBEpPCHST WM JKCKypC), OoJiee TOTO, CYIIECTBYET BEPOSTHOCTH TOTO, YTO
MHBEpcUsl Ha 3emiie yKe Hadaiach. Bo Bpemsi Takoro coObITHs 3emiisi Ha HEKOTOpPOE BpeMs
«TepsieT» CBOI0 MarHUTHYIO 3alllUTy OT >KECTKOIO0 KOCMHUYECKOTO H3JIy4EHHSs, YTO MPUBOAUT K
YBEIMYEHUIO PAJUAIMOHHOTO (OHA, M3MeHeHHH knumara. C WX BO3JEHCTBHEM Ha 3BOJIOIHIO
KU3HU MOYKHO CBSA3aTh IPOI'PECCUBHBIE TEHETUUECKUE MYTAllM, BO3PACT KOTOPBHIX COBIAJIAET C
UHBEPCUSIMM M OKCKypcaMH. BeposTHOCTP Hauana MHBEPCUM B HAcTosIee Bpems
MOJATBEpXKAaeTcs (aKToM BEKOBOTO yMeHbImeHUss moxyns [TI, a Tak ke COBpEMEHHBIM
YCKOpEHHUEM Jipeiida ceBepHOro MarHUTHOTO TOJIOCA, ABUTaromerocs HaunHas ¢ 1860 r. B1omib
Tpaccel Apeida MmoIcoB B MOMEHTHI MHBepcuil U 3kckypcoB [Tl B mponutom. B cBere sroii
uaeu aHAJIN3UPYIOTCA U3BECTHbBIE Maj€OMarHUTHBIE, MaJIeoKINMaTHUECKHUE,
MAJICOHTOJIOTUYECKUE U apxeoJiorndyeckue naHHele. [Ipeanmaraercs Mozaenb, HEMPOTHUBOPEUHBO
CBs3bIBaIOIAs BeKoBble Bapuauuu ['11, u3MeHeHNsI MHHTEHCUBHOCTH ITOTOKA KOCMUUYECKUX JIy4eH,
KJIUMAT ¥ 3BOJIFOLUIO JKU3HHU.

COSMIC RAYS AND SECULAR VARIATIONS OF THE GEOMAGNETIC FIELD
EFFECT ON THE EARTH CLIMATE AND LIFE EVOLUTION

N.D. Kuznetsova, V.V. Kuznetsov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words:. reversal or excursion of the geomagnetic field, cosmic rays, the climate, life
evolution.

Global ecocatastrophe appearing as climate shift and genetic damages of biota is
discussed to arise in the foreseeable future. Catastrophe cause consists in the transition of
polarity (reversal or excursion) which the geomagnetic field (GMF) can reveal and there is a
likelihood that the field might now be in the early stages of reversal. Losing the geomagnetic
shielding from hard energetic cosmic rays implies increases of the radiation level, climate shifts
and their evolutionary effects are marked by genetic mutations revealed to coincide with
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reversals and excursions of the geomagnetic fields. The likelihood that the field might now bein
the early stages of reversal meets with support from both the fact of the modern GMF module
secular decreasing and the modern acceleration of drift of the North magnetic pole which since
1860 is coursing just like during past reversas and excursions of GMF. Paleomagnetic,
paleoclimatic, paleontological and archaeological data are considered from the idea suggested
above. A model coordinating secular variations of GMF, changes in intensity of cosmic rays,
climate and life evolution is proposed.

PE3VJBbTATHI HCCJIEJOBAHUSI ATMOC®EPHOI'O SJEKTPUYECKOT O ITOJISI
HA KAMYATCKOM OBCEPBATOPUHU «I[TAPATYHKA» 1 B PAMOHE
MYTHOBCKOM TEIIJIOBON CTAHIIUU

H.B. Yepnesa, U .10O. babaxanoe, B.B. Ky3neyoe
Hnemumym xocmoguszuueckux ucciedosanuil u pacnpocmpanerus paouosoan /[BO PAH

KiroueBble ¢JI0Ba: 3JICKTPUUECTBO XOPOIICH MOTO/IBI, ATMOC(EPHBIC HOHBI U a3PO30JTH.

[TpuBoasATCS pe3ynabTaThl U3MEPEHUH HANPSHKEHHOCTH aTMOC(HEPHOTO AIIEKTPUYECKOTO
noJist (ADII) Ez B nmpuzemHoM ciioe 3a aecsatuieTauid nepuos ¢ 1997 no 2006 r. lanusie ADIT
aHATM3HUPYIOTCA B ycnoBusax xopoiuneit moroapl (YXII). 3a uccnenyemsrii nmepuon B Y XII
oOHapyXeHa BBIpa)KEHHasi BEUEpHE-YTPEHHss aCUMMETpPUs CYTOYHOTO xoja Ez, Benmmumua u
0COOEHHOCTH KOTOPOW 3aBUCAT OT BpeMeHH roja. HambGonpmmii s¢ddext Habmomaercs mpu
PaBHOJICHCTBUH, YTO OOBSACHSETCS HaJloXeHHeM Ha H(PQeKT BOCXola COJIHIA YHUTAPHOU
BapHallii, BBI3BAHHBIM OCOOCHHOCTSMH pacroJiokeHust oOcepBatopun. B ycmoBusax YXII
HaOmromaeTcst peskoe MOHWKeHne HHTeHCHMBHOCTH ADII B MomeHnT @opOyin MOHMKEHHS
TaJIaKTUYECKUX KOCMUYecKuX Jydax. HaOmromenmst ADIl mokaszanmu, YTO CpeaHErojoBas
BennmuuHa Ez, peructpupyemas Ha obcepBaropun «[laparyHka», HEYKJIOHHO MOHMKAETCS, Kak
3TO OOHApy)KEHO M JpYyruMH oOcepBaTopusMU MHpa. [IpuBOISATCS pe3yabTaTbl aKTHBHBIX
SKCIEPUMEHTOB 110 Bo3/eicTBUIO Ha ADII cTpyn napa u3 ruipoTepManbHON CKBa)KUHBI.

RESULTS ON RESEARCH OF THE ATMOSPHERIC ELECTRIC FIELD AT THE
KAMCHATKA OBSERVATORY «PARATUNKA» AND IN THE REGION OF THE
ACTIVE MUTNOV POWER PLANT

N.V. Cherneva, |.Yu. Babahanov, V.V. Kuzhetsov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: the electricity of «good westher», atmospheric ions and aerosols

Ten-year (from 1997 to 2006) results on research of the Atmospheric Electric Field
(AEF) intensity Ez in the bottom layer at Kamchatka observatory «Paratunka» are presented.
Examined in Fair-Weather Conditions (FWC) AEF records revealed strong evening-morning
asymmetry of Ez diurnal variations whose magnitude and features were season dependent. It is
equinox to have its greatest impact after unitary variation on the sunrise superposition induced
by observatory location. In FWC a sharp drop of AEF intensity is obtained to coincide with
Forbush decrease of galactic cosmic rays. Like at other world observatories the average annual
magnitude of Ez measured at the Paratunka observatory is obtained to reduce steadily. The
results on experiments of the effect of a steam jet out of a deep geothermal well on the AEF are
presented.
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O CBA3U TEOAKYCTUYECKON SMHACCHUH U TE®OPMAIIMOHHBIX
IMPOLHECCOB B OCAAOYHBIX ITOPOJAX

ru. ﬂonzuxl, A.B. I(ynuoez, HA. JIapuouosz, 10.B. Mapanyﬂeuz, B.A. lllgey’,
b.M. llleeuoez, B.A. ']ymml, C.B. Sxosenko®
YTuxooreancruii oxearnonozuueckuii uncmumym um. B.1U.Unvuuesa
2HHcmumym KOCMOGhU3UUeCKUX ucciedo8anuli u pacnpocmpanerus paouosonn [BO PAH,
igor @ikir.kamchatka.ru

Karouessble cjioBa: na3epHslii gegopmorpad, reoakycTuueckas SMUCCHS, TUIPODOH.

B pabore paccmarpuBaercsi CBSI3b TIOBBIIICHHS WHTEHCUBHOCTH T'€0AaKyCTHYECKON
SMHCCUU C POCTOM JIOKAJbHBIX HANpPSDKEHUH B TMOBEPXHOCTHBIX OCAJOYHBIX IOPOJAX,
BO3HUKAIOIINX HA CYIIECTBEHHOM YIaJICHUH OT SMHIIEHTPOB TOTOBSIIHUXCS 3eMJICTPSICCHUH.

Jns peructpanum aKkyCTUYECKUX CHUTHAJIOB HMCMOJb30Bajlach npuemHas cucrema MKHP
JIBO PAH B mynkre HaOmopenuil Ha p. KapeiMinmHa, cocTosiias U3 4eThIpeX COBMENIECHHBIX
MIbE30KEPAMUYECKUX HAMpPaBICHHBIX TUAPO(POHOB, OPUEHTUPOBAHHBIX IO CTOPOHAM CBETa
(kpome 3amaja) U BEpPTHKAJIHHO BHU3.

C ynanennem 50 M OT aKyCTHUECKOW CUCTEMBI Ha 00CaTHBIX TPYOax MBYX MATUMETPOBBIX
CyXMX CKBaXWH, pa3HECeHHhIX Ha 18 M, ObUT ycTaHOBIEH MO cxeme uHTepdepomerpa
Maiikenbcona na3epHbiii aedopmorpad HepaBHoIIIewero tuma, padpadoranueii B TOU JIBO
PAH. Yacrora orcueroB cuctembl peructpammu passmiach 800 I'1, a 4yBCTBHTENBHOCTH
nedopmorpada Gsua He xyxe 10

B Xozae COBMECTHBIX M3MEPEHHMH B TEUYEHHE 2 MECSIEB ObLTH 3aperUCTPHUPOBAHBI /
ceiCMUYeCKUX COOBITHI sHepreTndeckoro kinacca K>10. 3a nBoe CyTok 10 CeHCMHUYECKHX
coOwrtrii 16-18 deBpanst 2006 r., ObUIO OTMEYEHO IMOBHIIMICHUE T€0AKYCTHUYECKON 3MHCCUU U
ObICTpBIN pocT Aedopmaruii.

Vcxons M3 NMpUBEACHHBIX JAHHBIX, MOXHO CJIEJIaTh BBIBOJBI, YTO TOBBIIICHUE YPOBHS
re0aKyCTHUECKON SMUCCHH SIBIISIETCS CIEICTBHEM YBEIMYEHUsS Ae(HOPMAIIMOHHBIX MPOIIECCOB B
MOBEPXHOCTHBIX OCAJ0OYHBIX IMMOPOJAX, a OJHUM U3 INPEIBECTHUKOB CEHCMHUYECKOTO COOBITHS
MOJKHO CUHTATh YBeMUYEHHUE J1e(hOPMAIIHOHHO-aKyCTHUECKOW aKTHBHOCTH.

ON THE CONNECTION OF GEOACOUSTIC EMISSION WITH DEFORMATION
PROCESSES IN SEDIMENTARY ROCK

G.I. Dolgikh', A.V. Kuptsov?, |.A. Larionov?, Yu.V. Marapulets’, V.A. Shvets',
B.M. ShevtsoV?, V.A. Chupin®, S.V. Yakovenko®
'Pacific Ocean Ingtitute FEB RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words. deformograph, geoacoustic emission, hydrophone.

In the present paper wy consider the connection of increase of geoacoustic emission
intensity with growth of local strain in surface sedimentary rock, which occur at a considerable
distance from epicenters of preparing earthquakes.

A receiving system, which consists of four joint piezoelectric directed hydrophones, was
used to register acoudtic signals at the observation site of IKIR FEB RAS near the Karymshina
river.

A laser unequal-arm deformograph, developed by TOI FEB RAS, was installed according
to Michelson interferometer. It is set at the distance of 50 m from the acoustic system on casing
pipes of two dry 5-metre wells. Sampling rate of the registration system is 800 Hz, and the
sensitivity of the deformograph was not less than 10™.
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In the course oa joint measurements 7 seismic events of the energetic class K>10 were
registered within 2 month. Increase of geoacoustic emission and rapid growth of deformations
were noted 2 days before the seismic events on February, 16-18 2006.

Based on the data presented we concluded the increase of geoacoustic emission is the
result of growth of deformation processes in surface sedimentary rock, thus the increase of
deformation-acoustic activity may be considered as one of the seismic event precursors.

PE3YJIBTATBI HCCJIEJOBAHUA AHU30TPOIINU 'TEOAKYCTHYECKUX
CUTI'HAJIOB HA O3EPE MUKHNKA BEKTOPHO-®A30BbIMU METOJAMHU

B.A. T opduelmol, T.B. T opduelmol, 10.B. Mapanyﬂeuz, A.0. lllepﬁuhta2
"Mocrosckuii 2ocyoapemeennviii ynusepcumem um. Jlomonocosa
2HHcmumym KOCMOGhU3U1eCKUX ucciedo8anuti u pacnpocmpanerus paouosonn [BO PAH,
mar pl @ikir.kamchatka.ru

KioueBble cjioBa: BEeKTOPHO-()a30BBIN MPUEMHHK, aHU30TPOTIHS, T€0aKyCTHUECKUE
CUTHAJIBI.

HccnenoBanne aHU30TPOINUHM TPOBOJMIOCH BEKTOPHO-()a30BBIM KOMOMHHMPOBAHHBIM
THPOAKYCTHUECKUM MIPHEMHUKOM, YCTaHOBJICHHBIM B €CTECTBEHHOM BojioeMe (03epo Mukmxka)
Ha Kamuatke. ['eoakycTHueckuil cUTHAN MpeNCTaBiseT coOOi depeny yaapHBIX MMITYJIbCOB B
muamazone 9actoT 0,1 I'm -10 KT, co cpenneit npotsokenHOCcThIO 200 Mc 1 ammumatymoit 0.1-1
ITa. B xauecTBe 4YHCICHHOW XapaKTEpUCTUKU I OLICHKA aHU30TPOIIMM CHUTHAJIOB
HCII0JIb30BAJIaCh YacTOTa PErUCTPALMK UMITYJIbCOB C Ka)KJOTO HAIpaBJEHUS. Y CTAaHOBJIEHO, UTO
B BOJIOEME HMMeEETCs JIOKalbHasi obnacth B amamnazoHe yriioB O - 50 rpagaycoB OTHOCHTETHHO
MECTa YCTaHOBKM IPUEMHHUKA, TI'EHEPUPYIOLIAsi OCHOBHOE KOJMYECTBO TI'€0AaKyCTHUECKUX
CUTHAJIOB.

RESULTS OF STUDY OF GEOACOUSTIC SIGNAL ANISOTROPY BY VECTOR-
PHASE METHODSAT MIKIZHA LAKE

V.A. Gordienko®, T.V. Gordienko®, Yu.V. Marapulets’, A.O. Tscerbina?
"Moscow Sate University
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: vector-phase receiver, anisotropy, geoacoustic signals.

Research of anisotropy was carried out by a vector-phase combined hydroacoustic
receiver, placed in a natural pond (Mikizha lake) in Kamchatka. Geoacoustic signal is sequence
of shock pulses in the frequency range 0,1 Hz - 10 KHz with the average duration 200 ms and
the amplitude 0.1-1 Pa. Impulse frequency registration was used as a quantitative characteristics
to evaluate signal anisotropy. It was discovered that there is alocal area in the pond in the angle
range O — 50 degrees relatively the location of the receiver; this area generates the main quantity
of geoacoudtic signal.
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CHAHXPOHHBIE BO3MYIIIEHUA AKYCTHUYECKOM DMUCCHU ITOPOJ U
IJIEKTPUUYECKOI'O ITOJISA B TIPUZEMHOM BO3JAYXE B IITYHKTE MUKHW/KA

10.B. Mapanyﬂeul, O.11. Pyﬂem(oz, M.A. Muwenxo®
1HHcmumym KOCMOGhU3U1eCKUX ucciedo8anuti u pacnpocmpanerus paouosonn [BO PAH,
mar pl @ikir.kamchatka.ru
2HHcmumym gyakanonozuu u cevucmonoeuu /[BO PAH

KiroueBble cj10Ba: AKYCTHUYCCKasA SMUCCHSA MMOPOI, JICKTPUICCKOC II0JIC.

C moMouibi0 CO3JaHHOTO KOMIUIEKCA CHHXPOHHBIX M3MEPEHUN aKyCTHUECKOW SMHCCHH
nopox Ha dactotax 0.1 - 10000 I'y 1 BepTHKAIBHOTO TPaJMeHTa MOTEHIUANA AIIEKTPUIECKOTO
MoJIsi B TIPU3EMHOM BO3JyX€ BIIEPBBIE OOHAPYXEHBI WX OJHOBPEMEHHBIE BO3MYIIeHUsS. OHU
MOTYT HaOJOJIaThCS B CEMCMHUYECKH CIIOKOWHBIC TIEPUOJBI M Ha 3aKIIOYUTEIBHOW CTaJuu
MOJATOTOBKH 3EMIICTPSICCHHSI ¥ CBHJICTENBCTBYIOT emie 00 ojHol (opme MposiBICHUS
BO3JICHCTBUS JIUTOC(Ephl HA MpH3EeMHYI0 atMocdepy. PaccMOTpeHbI HEKOTOphIE 0COOSHHOCTH
JTAHHBIX BO3MYIIEHUN U BO3MOXKHBIE MEXaHU3MbI UX T€HEPALINH.

SYNCHRONOUS DISTURBANCES OF ROCK ACOUSTIC EMISSION AND OF
ELECTRIC FIELD IN THE NEAR GROUND AIR AT THE POINT «MIKIZHA»

Yu.V. Marapulets', O.P. Rulenko?, M.A.Mitshenko'
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
?|nstitute of Volcanology and Seismology FEB RAS

Key words: rock acoustic emission, electric field.

By the developed complex of synchronous measurements of rock acoustic emission at the
frequencies 0.1-10000 Hz and of the electric field vertical potential gradient in the near ground
air, their simultaneous disturbances were discovered for the first time. They may be observed in
seismically calm periods and at the final stage of earthquake preparation; they indicate one more
form of lithosphere influence on the near ground atmosphere. Some characteristics of this
disturbances and possible mechanisms of their generation are discussed.

HEKOTOPBIE PE3YJIBTATBI CHHXPOHHBIX U3MEPEHU ATMOC®EPHOI' O
SJIEKTPUYECKOI'O ITOJISI HA OBCEPBATOPUUN «ITAPATYHKA» U ITYHKTE
«MUKHNXKA»

O.I1. Pynenxo', F0.B. Mapanyney?, C.3. Cmupnos®, M.A. Muwienxo®
1HHcmumym gyakanonozuu u cevucmonoeuu /[BO PAH

2 y
Hucmumym kocmoghuzuueckux uccied08aHull U pacnpocmpanerus paouosoH
JIBO PAH

KiaoueBble ci10Ba: aTMOCEepHOE AIEKTPHUUECTBO, AMEKTPOTHBIN dPPEKT.

JInist OIEHKH BJIMSIHUS JIOKAIBHBIX U TJIOOATBhHBIX ()aKTOPOB Ha AMHAMHUKY T'paJHEeHTa
MOTEHIMaa aTMOC(HEPHOTO IEKTPUIECKOTO TMOJISl UCIOIB30BaHA €0 CUHXPOHHAS PETUCTPAIIHS
B JIBYX TOYKAaX, yJaJICHHBIX HA paccTosiHue 2.9 KM Ipyr OT Apyra. PaccMoTpeHsl cpeqHedacoBbie
3HAYeHUs TpaJdeHTa TOTeHIUANa Toist, KOA(h(HUIMEHTH Bapualdil ATUX 3HAYCHUUH W
OTHOIIIEHHE KOA(PPHUIIMEHTOB BapHalLlMil MMOJI HA IBYX TOYKaxX. J[Isi KaKIOW TOYKH B YCIOBHSIX
XOpOILIEW NOroAbl MCCIEAOBAaH CYTOYHBIM XOJ I'paJueHTa MOTEHLHAIa IEKTPUYECKOTO IIOJI,
MIPOBEJCHO COTIOCTABJIIEHUE 3TOTO XOJa Mexay ToukaMu. OOHapyKeHO, YTO Ha IIyHKTE
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«MUKIXa» TpaJueHT MOTEeHIMaa 1moJisi 0ojiee M3MEHYMB, YeM Ha obcepBartopuu «llaparyHka».
[Tosmy4eHHbIE pe3yabTaThl MOKHO OOBSCHUTH PA3IMYHBIM MPOSBICHUEM DIIEKTPOJIHOTO P deKTa
1 oporpadueit MEeCTHOCTH, TJie HaXOAUIINCh JaTYUKH.

SOME RESULTS OF SYNCHRONOUSMEASUREMENTS OF ATMOSPHERIC
ELECTRIC FIELD AT «PARATUNKA» OBSERVATORY
AND AT THE POINT «<MIKIZHA» SITE

O.P. Rulenko', Yu.V. Marapulets’, S.E. Smirnov?
! nstitute of Volcanology and Seismology FEB RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: atmospheric electricity, electrode effect.

In order to evaluate the effect of local and global factors on the dynamic of potential
gradient of atmospheric electric field we used its synchronous registration at two sites spaced at
29 km from each other. Mean hour values of the field potential gradient, variation coefficients of
these values and the relation of variation coefficients of the field at two points are considered.
Diurnal variation of the potential gradient of the electric field is studied for every site in the
conditions of fine weather. We also compared these variations for the both sites. It was
discovered that a «Mikizha» site the potential gradient of the field is more changeable compared
to «Paratunka». The obtained results may be explained by different manifestation of electrode
effect and by orography of the location of the sensors.

JUIAPHBIE HABJIIOAEHUS 3UMHUX CTPATOC®EPHBIX MNOTEILJIEHUHA HAJT
AKYTCKOM B 2005-2007 I'.I'.

B.H. Mapuqeel, C.B. Hukonamkuu,z C.B. Tumoé®
YYnemumym onmuku ammocgpepor CO PAH, marichev@iao.ru
2 Unemumym kocmodusuueckux uccredosanuti u azponomuu CO PAH, nikolashkin@ikfia.ysn.ru

KiaoueBble cjioBa: nuaap, TeMieparypa, 3MMHUE CTpaToc(epHbIe MOTETIICHNUS,
cTparomnaysa.

B nmokname mpuBOISTCS M OOCYXKHIAIOTCS  pe3yibTaThl JIMJAPHBIX W3MEPEHUH
BEPTUKAJIBLHOTO pacIipeiefieHs] TEMIIEpaTyphl B cTpaTtocdepe Haj SIKyTckoM, HampaBlIeHHBIX HA
HCCIIeIOBaHUE 3UMHUX cTpaTocepHbx mnoreruieHui. HabmromeHus Obin Ha4yaThl B HOSIOpe
2004r. v BBIOJHSIOTCS] TI0 HACTOSIIEE BPEMsl HA JIHJApPE C MPUEMHBIM 3EPKAJIOM TeJIeCKOIa
arametpoM 60cM M mepeaTuMKOM Ha OocHOBe TBepaorenbHoro Nd-Yag- masepa ¢ uiMHOM
BOJIHBI u3iMydeHHs: 532HM. IIpocTpaHCTBEHHOE pa3pelieHHe IO CUTHAlTy, NPUHUMAeMOro B
pexxume cyera GoTOHOB, cocTaBisio 150M, BpeMsi HaKOIUIEHUS JUISA TOMYYEHHUS E€AWHUYHOTO
npouis Temneparypsl — 20MuH.

Pacuer mpodwuneii Temmeparypsl MPOBOAWICS [0 BEJIWYMHE CHTHAIOB YIPYTOTO
MOJICKYJISIPHOTO (pENIeeBCKOr0) paccessHusl cBeTa Mo (GopMmyie, MOJYYSHHOH TpPHU YCIOBHSIX
BBITIOJTHEHUS 3aKOHA COCTOSIHUS MJICAlTbHOTO T'a3a U TEPMOJMHAMUYECKOTO PaBHOBECHSI.

W3 anamu3a NHMOApHBIX JAQHHBIX BBISIBICHBI CIEAYIOIIME OCHOBHBIE OCOOCHHOCTH
MPOSIBICHUS CTPATOCHEPHBIX MOTEIUICHUN Hall SIKyTCKOM:

1IlonoxurenbHOE  OTKIOHEHHWE  HM3MEPEHHBIX  mpodwield  Temrmeparypsl  OT
CpeIHEMECSIUHBIX 3HAUEHU HAauMHAETCs C OKTAOpS M 3aKaHYMBAeTCs B MapTe. B 3TOT mepuon
MIPOUCXOJIAT CTPATOC(EPHBIE MOTETUICHHUS.
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2. DKcTpeMalibHbIC TEMIIePaTypHbIe aHOMAIIUH TPOSIBIISIFOTCS 3UMOH B sTHBape U (eBpae
u npocturarot SOK.

3. Kak cnenctBue crparocdepHbIX TMOTEIUNICHUH, CTpaTonay3a B 3UMHHAE MECSIIBI
UCIIBITHIBAJIa 3aMETHBIC M3MEHEHHs Kak 1o (opme, Tak W MO BBICOTE JIoKanu3auu. Hapsmy c
BBIPOKECHHBIM TEMIIEPATYPHBIM MaKCHMyMOM THIHYHBIMH SIBIISUIUCH CHTYAIlMd C Pa3MBITHEM
cTpatomnay3bl. BeicoTa cTpaTomay3bl HaxoAWjach HW)KE MOJIETHHONW M MOTJIa OIMYCKaThcs 0
35kM.

4. Haubouiplasi TMHAMHUKA B BEPTUKAIBHOM PACIPEICICHUN TEMIIEPATYPhI MPOSBIISETCS
B HOsiOpe u (QeBpaine, 4To OOYCIABIMBAETCS MEPECTPOKON cTpaTtochepHON UPKYISIIH,
MPOMCXOIAIICH B 3TH IEPHOIBI.

5. Becnoii u B ceHTs0pe HaOmomaeMble TPOQHUIN TEMIIEpaTyphl IO 3HAYCHUIO WU
TIOJIOKEHHIO CTPATOTAY3bl OJU3KU K MOJIEITH.

PaboTta BBIMONHEHA MpH YacTHMYHOW (MHAHCOBOW mojaepkke rpanta PODU 07-05-
00734a.

LIDAR OBSERVATIONS OF WINTER STRATOSPHERIC WARMINGS OVER
YAKUTSK IN 2005-2007

V.N. Marichev!, SV. Nikolashkin,” S.V. Titov®
! nstitute of Atmosphere Optics SB RAS, marichev@iao.ru
?|nstitute of Cosmophysical Research and Aeronomy SB RAS

Key words: lidar, temperature, winter stratospheric warmings, stratopause.

In this paper we present and discuss the results of lidar measurements of the vertical
temperature distribution in the stratosphere over Y akutsk, aimed to investigate thoroughly winter
stratospheric warmings. The observations started in November, 2004, and are still in progress.
They are performed with the lidar having a 60 cm mirror of the receiving telescope and the
transmitter based on a solid-state Nd:YAG- laser radiating at 532 nm. Spatial resolution of the
signal received in the photon counting mode is 150 m. Accumulation time needed to obtain a
single temperature profile is 20 min.

Temperature profiles are reconstructed from the signals of elastic molecular (Rayleigh)
scattering by the equation derived in compliance with the ideal gas state law and thermodynamic
balance.

From the analysis of lidar observations we determined the following basic characteristics
of manifestation of stratospheric warmings over Y akutsk.

1. Positive deviation of measurement temperature profiles from the monthly mean values
began in October and completed in March. During this period the stratospheric warmings took
place.

2. The extremal temperature anomalies were observed in winter in January and February
and reach 50K.

3. As a consequence of stratospheric warmings, the stratopause in winter months varied
considerably both in the form and in the localization altitude. Along with the expressed
temperature maximum the situation with the stratopause blurring were typical. The stratopause
altitude was below model and could decrease to 35 km.

4. The greatest dynamics in the vertical temperature distribution was manifested in
November and February that is due to the reconstruction of stratospheric circulation occurring at
this periods.

5. In spring and September the observed temperature profiles were close to the model in
value and position of stratopause.

The work is partly supported by the Russian Foundation for Basic Research (Grants No.
07-05-00734a and No. r_vostok_a Ne 06-05-96154), integration project of the Siberian Branch of
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the Russian Academy of Sciences «Research of the mechanism of influence of space rays on
aerosols and cloud formation».

JUIAPHBIE HCCJEJTOBAHUA BEPTUKAJIBHOM CTPATU®UKAIIUA
ADPO30.I41 B BEPXHEN TPOIIOC®EPE U CTPATOC®EPE HAJI AIKYTCKOM B
2005-2007I'.T".

B.H. Mapuqeel, C.B. Huxonawxun®
YYnemumym onmuxu ammocgpeper CO PAH, marichev@iao.ru
2Unemumym kocmousuueckux uccnedosanuii u asporomuu CO PAH, nikolashkin@ikfia.ysn.ru

KaroueBblie ciioBa: auaap, adpo30Iib, MOJISIPHBIE cTpaTochepHble 00IaKa.

B 2006-2007 r.r. va nomurone MKO®UA CO PAH BOau3u r. SIkyrcka Mmpoa0bKaIvuch
JMIapHbIe HAOMIOIEHNs 32 BEPTUKAIBHOM cTpaTU(UKanel a’dpo30iisi B BEpXHEH Tpornocdepe u
cTparocdepe.

WuTepec k MOAOOHBIM UCCIENOBAHUAM CBSI3aH C OCOOCHHOCTSIMU TMOJIIPHON aTMOCHEpHI,
0OyCJIOBIICHHBIMH BIUSHHEM LUPKYMIIOJSPHOTO BHUXpS W aHOMAJbHBIMHU IPOSBICHUSIMHU B
BEPTUKAJIBHON CTPYKType cTpartocdepsl B BHIE TMOJSPHBIX CTpAaTOCHEpHBIX OOJNAKOB H
CTpaTOC(EPHBIX MOTETICHUA.

W3mepenuss mpoBoawinch Ha paspaboranHoM u co3manHoMm B MOA CO PAH
CTallMOHAPHOM JIUape C MPUEMHBIM 3€pKaJOM JHaMETPOM 0.6M M MepeJaTyuKoM Ha OCHOBE
Nd-Yag-nazepe ¢ mmHo#t BoaHbl 532HM, 3Heprueit ummyiabca 180M/Ik ¥ 4acTOTOM BCHBIIIEK
20l IIpoctpaHcTBeHHOE paspelieHue cocTaBmsuio /5 wim 150m (B 3aBUCHMOCTH  OT
IaJbHOCTH), BPEMsI €IMHUYHOM cepur n3MepeHuid — ot 2 1o 10muH, Auana3oH BBICOT — OT 3 JI0
60KM.

AnHanmu3  OOJBIIOTO  KOJMYECTBA HAKOIJICHHBIX JAHHBIX BBISIBUI ~ MHTEPECHBIC
0COOEHHOCTH BEPTHKAILHON CTPYKTYPBI a3p030Jis, KOTOPBIE 00CYKIAIOTCS B TOKJIAE.

PaboTa BbIMONHEHa TpW 4YaCTUYHON (hMHAHCOBOW momepxke rpantoB POOU 07-05-
00734a, Boctok-a 06-05-96154 u wunterpammonHoro mnpoekta CO PAH «MccnenoBanue
BITUSTHUSL KOCMUYECKHX JIyded Ha a3p030Jib U 00JI1aK000pa3oBaHue»

LIDAR INVESTIGATIONS OF VERTICAL AEROSOL STRATIFICATION IN THE
UPPER TROPOSPHERE AND STRATOSPHERE OVER YAKUTSK
IN 2005-2007

V.N. Marichev!, SV. Nikolashkin®
! nstitute of Atmosphere Optics SB RAS, marichev@iao.ru
?|nstitute of Cosmophysical Research and Aeronomy

Key words: lidar, aerosol, polar stratospheric clouds.

In 2006-2007 at the polygon of the Institute for Cosmophysical Research and Aeronomy
(ICRA) SB RAS near Yakutsk lidar observations of the vertical aerosol stratifications in the
upper troposphere and stratosphere have been carried out. The interest to such investigations is
awakened by the peculiarities of the polar atmosphere due to the effect of circumpolar vortex and
anomalous effect in the vertical structure of the stratosphere in the form of polar stratospheric
clouds and stratospheric warmings.

The measurements were conducted using the developed and created at the Institute of
Atmospheric Optics SB RAS stationary lidar with the receiving mirror of diameter 0.6m and
transmitter based on Nd-JAG-laser at wavelength of 532nm, the pulse energy of 180mJ and the
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frequency of flashes 20Hz. The spatial resolution was 75m or 150m (depending on distance), the
time of the single series of measurements is from 3km to 60rm.

The analysis of a large number of data has revealed interesting characteristics of the
vertical aerosol structure, which are discussed in the paper.

The work is partly supported by the Russian Foundation for Basic Research (Grants No.
07-05-00734a and No. r_vostok_a Ne 06-05-96154), integration project of the Siberian Branch of
the Russian Academy of Sciences «Research of the mechanism of influence of space rays on
aerosols and cloudformation».

TNHAMUIKA TPO30BO AKTUBHOCTH BO BPEMSI TPOITMYECKHX
IUKJIOHOB

FO.M. Muxaiinog*, I H. Jlpyscun®, I'.A. Muxaiinosa*, O.B. Kanycmuna®
Ynemumym semmozo macnemuzma, uonocepuvi u pacnpocmparenus paduosoIH um.
H.B.Ilywkosa PAH, yumikh@izmiran.ru
2HHcmumym KOCMOGQU3U1eCKUX UCCIe008anull U pacnpocmpanerus paouosoan J[BO PAH

KiroueBble cj10Ba: rpo30Bast aKTUBHOCTDb, TPOIMMUYCCKUC IMUKIIOHBI, ITIOTOK aTMOC(i)epI/IKOB

K nHacrosimemy BpeMeHM HaKOIUIEH OOJBIION 00beM JaHHBIX HAOMIOJCHUI aHOMAHHA B
€CTECTBEHHOM DJICKTPOMArHUTHOM I10JIe 3eMJIH Mepe] 3eMIICTPSCEHUSIMH B ITMPOKOM JHAIa30HE
9acTOT OT JecATKOB 11 10 gecsATKOB Kl 1. DTH aHOMAJINU TPOSIBIISIIMCH KaK B YCUJICHUU TIOTOKOB
UMIYJIbCHBIX CHUTHAJIOB, 3apETHCTPHPOBAHHBIX HA BBIXOJE MIMPOKOMIOJIOCHBIX MPUEMHHUKOB B
KHY - u OHY - guana3oHax, Tak ¥ B YCUJICHUW MUHTCHCUBHOCTH W3JIyUCHUM Ha BBIIEJICHHBIX
YacTOTax B PEKUME Y3KOIOJOCHOW peructpanuu. B sTux paboTax B KadecTBE OCHOBHOTO
MpHU3HAKa paccMaTpUBalIach MHTEHCHBHOCTH MOTOKAa MMITYJIbCOB B yac. Eciu IOMycTUTH, YTO
nepes  3eMJIETPSICEHUSIMH B CEMCMOAKTHBHBIX ~ PETMOHAX  BO3ZHUKACT  aHOMAJbHOE
AIIEKTPOMArHUTHOE M3JIydeHHE B OTOM JK€ JMAalla30HEe YacTOT JHUTOC(HEpHOH MPUPOABI, TO
€CTECTBEHHOE AIIEKTPOMArHUTHOE U3JTy4YeHHE TPU TPOMMUECKUX UKIOHAX CO3[aeT CBOETO POjaa
«qrapa3uTHeIi 3¢ dexT». [IpencraBneHsl pe3ynbTaThl H3y4eHUs TUHAMHUKH TPO30BOI aKTUBHOCTH
BO BpeMs TPONHMYECKUX LUKIOHOB B TuxoMm okeane B aBrycte M okrssOpe 2002 r. myrem
IIMPOKOTIOJIOCHOW PETUCTpaIii BpeMeHHBIX ¢opMm arMmocdepukoB Ha Kamuarke. B kauectBe
mapaMeTpa TPO30BOM aKTUBHOCTH HCIIOJB30BAaHO YHCIO aTMOC(EepHKOB B MUHYTY TIpHU
OJTHOBPEMEHHOM OIIPEJeICHUH a3UMYyTOB Ha HMX HWCTOYHUK. JIJis perucTpanmum IMOTOKa
UMITYJIbCHBIX cHrHanoB B 00c. [Taparynka (j = 53,0°N, | = 158,3°E) ucnons3oBana ycTaHOBKa
«OHY-nenenratop», pa3pabOTaHHAas ¥ W3rOTOBIeHHas B MHCTHTyTE KOCMO(DU3HUECKIX
uccienoBaHui u pacnpoctpaneHusi paauoBoiH JIBO PAH, xoTopas mO3BOJISIET BBIAETSATH
OTJeNbHBIC HANpPaBJICHUS a3MMYTOB B OMNpEICICHHBIE HWHTEPBAJIBI BPEMEHH B CYTOYHOM
pacripenielieHul MOTOKOB aTMOC(HEpUKOB. AHanmM3 BCEH COBOKYITHOCTH JAaHHBIX IOKa3all
CIIeAyIoIIee. B OTCYTCTBHE IIMKJIOHOB MAaKCHMAIbHBIH YpOBEHb MOTOKA aTMOC(EPUKOB Haj
okeaHoM HaOmogancs B HouHoe MecTHoe Bpems (13 UT = 00 LT) u cocraBiisul B cpeiHeM
(10£4) umn/MuH, a B OCBEIIEHHOE BPEMs CYTOK, UCKITIOYasi MOCIETIONYICHHBIN BCIUIeCK B (4+2)
UMIT/MUH, CpeIHHH MOTOK cocTaBmstl (3+1) wMI/MUH; YCHJICHHE TPO30BOM aKTHBHOCTH
MPOUCXOIMIIO TIPEUMYIIECTBEHHO Ha CTaJAMM TPOIHMYECKOW JETpeccuu, HE3aBHCHMO OTTOTO,
nepepactajia OHa B TPONUWYECKHH INTOPM HWJIM HET, B COCTOSIHMM 3PEJOCTH TPOIHYECKOTO
[IUKJIOHA, KOTJa CKOPOCTb BETpa JIOCTUTAET MAaKCUMAJIbHOW BEIMYMHBI, YPOBEHb TPO30BOM
aKTUBHOCTH TIPAKTHYECKHM HE TpeBbIal ()OHOBBIA; B HOYHOE MECTHOE BpPEMs BO BpeMs
TPOMUYECKUX LUKIOHOB MOTOK aTMOC(EPUKOB B CPEJHEM BO3pacTall MPHUMEPHO B BOCEMb a3,
JOCTHTas B HEKOTOPBIX CiIydyasX BeIM4YHWH mopska 250 umrn/MuH npu GpoHOBOM 3Ha4deHuu 10
umi/mMuH. [Ipu 3TOM TPOJOIDKHTENLHOCTh IEPUOJIa AHOMAIWU H3MEHSUIACh I10-pa3HOMY,
CTaHOBSICh MEHBIIE WM OOJIbIIE MPOJOJDKUTEIBHOCTH (DOHOBOTO MAaKCHMyMa; B OCBEIICHHOE
BpeMsI CYTOK BO BpeMsl TPOIIMUECKUX IUKJIOHOB aHOMAJIbHBIE BCIIECKH TIOTOKOB aTMOC(heprKoB
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NpOSIBISUIMCH Hanbosiee spko. CpenHsisl JUTUTENBHOCTh 3THX BCIUIECKOB COCTaBisia 7 4, a MX
WHTEHCHBHOCTh H3MEHsUlach B O4eHb mupokux mnpenenax (5-100 wumm/mMuH) ¢ pe3kum
BCTYIUICHHEM U OKOHYaHWeM. CpaBHEHHE CYTOYHOTO pACIpEeNICHHs] MOTOKOB aTMOC(HEpUKOB
BO BpEMs TpPONUYECKUX IITOPMOB M CIEKTPOB MOIIHOCTH CYTOYHOTO pacIpeeieHus
aTMOC(EpHBIX PaAJMOIIYMOB, HW3MEPEHHBIX OJHOBPEMEHHO, TOKAa3alo, YTO MaKCHMaJbHas
MHTEHCHBHOCTh KOMNOHEHT B moJioce 0,5-3 u (mepuoipl BHYTPEHHUX TPaBUTAIIMOHHBIX BOJIH B
atMoc(epe) NPHUXOIAMTCS HA TEPHOABI BBICOKOW TPO30BOM AaKTUBHOCTH. JTOT pe3yibTaT
MO3BOJISIET YTBEPIKIATh, YTO UCTOYHUKOM ITHX BOJIH B aTMOc(epe 1 HIKHEH HoHochepe 3emMiin
SIBJISIFOTCS.  TPO30BBIC Pa3psijibl, COMPOBOXKIACMBIC YIAPHBIMH BOJHAMHU TIPU PACIIUPEHHUU
MOJIHMEBOTO KaHaja, a He IIKBAJIbHBIC BETPHI.
Pab6ota BeinoaHena npu nouepxkke PODU (rpanter 02-05-79066, 04-05-65100).

THUNDERSTORM ACTIVITY DYNAMICS DURING HURRICANES

Yu.M Mikhailov!, G.I. Druzhin? G.A. Mikhailova®, O.V. Kapustina®
*Pushkov I ngtitute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS
yumikh@izmiran.ru
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: thunderstorm activity, hurricanes, flow of atmospherics.

A large volume of observations of anomalies in the Earth's natural electromagnetic field
before earthquakes in a broad band of frequencies (from tens of hertz to tens of kilohertz) has
been accumulated to date. These anomalies manifested themselves in enhancement of fluxes of
output pulsed signals registered with broadband ELF and VLF receivers and in intensification of
emissions at the indicated frequencies in the regime of narrowband registration. Pulse flux
intensity per hour was considered as the main indication in these works. If we assume that
anomalous electromagnetic radiation of a lithosphere origin is generated in the same frequency
band before earthquakes in seismic regions, than the natural electromagnetic radiation during
hurricanes creates a certain «parasitic» effect. The results of study of the thunderstorm activity
dynamics during the Pacific hurricanes in August and October 2002, using broadband recording
of the time forms of atmospherics in Kamchatka, are presented. The number of atmospherics per
minute a sSimultaneously determined azimuths of their sources is used as a parameter of
thunderstorm activity. To register the flux of pulsed signals at Paratunka observatory (j =
53.0°N, | = 158.3°E), we used the VLF direction-finder designed and manufactured at Institute
of Cosmophysical Research and Radio Wave Propagation FEB RAS, it allows to detect
individual azimuths in the given time intervals in daily distribution of atmospheric fluxes. An
analysis of the entire set of data showed the following: in the absence of cyclones, the maximal
level of the flux of atmospherics above the ocean (10 + 4 pulse/min) was observed at local night
time (1300 UT = 0000 LT); in the daytime, except the post noon burst (4 + 2 pulse/min), the
average flux was 3 + 1 pulse/min; thunderstorm activity increased mostly at the stage of tropical
depression regardless of depression development into hurricane; in the state of hurricane
maturity, when the wind velocity becomes maximal, the level of thunderstorm activity was
mainly not higher than the background level; at local night time during hurricanes, the average
flux of atmospherics increased approximately by a factor of 8, sometimes approaching 250
pulse/min at the background value of 10 pulse/min. In this case the duration of the anomalous
period varied differently, increasing or decreasing as compared to the duration of the background
maximum,; in daytime during cyclones, the anomalous bursts in the fluxes of atmospherics were
the most pronounced. The average duration of these bursts was 7 h, and the burst intensity varied
widely (5, 100 pulse/min) with abrupt beginning and end. The comparison of daily distribution
of atmospheric flux during tropical storms and the power spectra of daily distribution of
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atmospheric radio noise, simultaneously measured during hurricanes, showed that the intensity
of the components in the band 0.5, 3 h (during atmospheric IGWSs) is maximal at high
thunderstorm activity. This result makes it possible to state that the sources of these waves in the
Earth's atmosphere and lower ionosphere are lightning strokes accompanied by shock waves at
an expansion of lightning channel, rather than gusts.

Thiswork was supported by the RFBR, project Ne02-05-79066 and 04-05-65100.

PEAJIM3AIIASA METOJA JIOKAJIN3AIIMA MOJIHAM B I'JIOBAJIbHOM CETH
CTAHIIAM IO BPEMEHMU ITPUXOJIA BOJTHOBOTI'O ITAKETA B OHY-
JUATTIA3BOHE (TOGA) B MIPUEMHOM IIYHKTE U3MUPAH

I''A. Muxaitnoea, IO.M. Muxaiinoe, A.U. Ocun, O.B. Kanycmuna
Hnemumym 3emHo20 macnemusma, uonocghepvl u pacnpocmpaHnenus paouosoiH
um. H.B.ITywkosea PAH, yumikh@izmiran.ru

KiroueBble cj10Ba: aTMOC(i)epI/IKI/I, MOJIHUH, TPYIIIOBOC BPEMS NTPHUXO0J4a, JJIOKATIU3aAlUA

MupoBasi cerp sokanuzauuu wmoxauit (World Wide Lightning Location Network,
WWLLN), opraunsoBansas mo wruImartiee npod. Puuapma Jaymena (LF EM Research Ltd.
Dunedin, New Zealand) Bxiitouaet B ce0st 60j1ee 25 MPUEMHBIX ITYHKTOB PErHCTPAIMU CUTHAIOB
MOJIHUEBBIX Pa3psiioB — aTMOC(HEpUKOB. MeCTOIOIOKEHHE MOJTHUN ONPEETISIeTCs TI0 BPEMEHH
npuxona armochepuka (Time Of Group Arrival — TOGA) B OHY- nuanazone (3-30 k['m). Onue
U3 TPUEMHBIX NYHKTOB 3ToW cetu pacnosnoxkeH B M3MUPAH. Teopernueckas ocCHOBa.
OOpaTHBII yap MOJIHUHM T€HEPUPYET KOPOTKHI UMITYIbC (AaTMOC(HEPHK) B IMUPOKOM JUATIa30HE
gactoT oT YHY 5o ontuueckux. Ho makcumanbsHas sueprust cocpeporouena B OHY-nuamazone.
Ha paccrossHuM ' OT MOJIHHEBOTO yJapa B MOMEHT t siekTpuyeckas KOMIIOHEHTa BOJHOBOTO
nmoJisi MOXKeT ObiTh BbhIpakeHa kak E(r, t, w) = SA(w)cos F(w), rne mis moboit dypee-
KOMIIOHEHTHI Ha vactore W ¢asza paBua F = wt-k(W)r+Fo. Jluddepenupys mo uactore,
noxyanMm dF (W)/dw =t —r dk/dw =t — r/V4(w) = t —tg(W), Tae Vg — rpymnmoBas ckopocTs, a tg-
BpeMsl TPUX0/1a BOJHOBOTO TAaKeTa OT UCTOYHMKA K MPUEMHHMKY Ha PACCTOSHHH I. DTO BpeMs
MOXeT OBITH ompeneneHo ty(w) = to - dF/dw, rme to — m3BecTHOE € BBICOKOH TOYHOCTBIO
abcomroTHOE Bpems, ompexaeneHHoe o PPS- ummynbcy cucrembl GPS B myHkTe mipmema, a
dF /dw - 310 n3MeHeHue (a3bl MO YACTOTE B CHEKTPE BOJHOBOTO IAKETa, IMPUHATOTO B MOMEHT
BpeMmenu to. s peanuzauuu merona B kaxkjaom myHkre WWLLN pasmemena crnenyromias
anmaparypa: Juis npuemMa aTMOC(EpPHKOB UCIOJb3yeTcsi KopoTkuit (1,5 M) BepTHKaIBHBII IITHIPH
u OHY- npenBapuTenbHbIN YCUIIMTEIb, PACIOJIOKEHHBIE Ha KphbIlie 3/1anus. Y cuienHsii OHY-
CUTHAJI IIOJIa€TCsl Ha OJIMH U3 cTepeokaHasioB 3BykoBoi kapThl B I1K. Tak kaxk WWLLN 3aBucut
OT TOYHOCTH BPEMEHHU MNpHX0Ja aTMOC(hEpUKa M TOYHOCTH IIOJIOKEHUS MPUEMHBIX ITYHKTOB,
TpeOyrores aBa curnana GPS. Onun u3 HUX — 310 «ci1oBo» B NMEA — koze, KoTopslii cooOmaer
KOMIBIOTEPY YHHUBEPCATHHOE BPEMsI C TOYHOCTBIO 70 OJNIDKalIIell CeKyHMbI, TOJ, MECsI, JICHb,
Yac, MUHYTa, CeKYH/Ia, a TAK)Ke IUPOTY U TOJITOTY MPUEMHOTO ITYHKTA. JTO «CIIOBO» MOJIAETCS B
[TK uepes COMport. Ipyroit curHam — 310 KOpoTkui ummyibc B cekynay (PPS), xoropsrit
MOCTYMAaeT Ha BTOPOH CTepeoKaHasl 3BYKOBOM KapThl. B Heill o0a curHama uugpyrorcs c
gactoroil ~ 48000 I'u. IIporpamma oOpaboTku aTMochepruka HaYMHAET paboTaTh TOJIBKO MPH
Hanmmunu curHana PPS. Korma OHY- mHanpsbkeHre B BOJHOBOHM (popme aTMocdeprka MPeBBICUT
MOPOT 3aITycKa, HAauWHAETCs BBIJENICHHE aTMOC(hepruka MOMEHT BBIZCTICHUS OMNpPEIEISeT BpeMs
3amycka 1o, KOTOpBIM yTOYHsSETCS ¢ ToMoIbio curHanma PPS ¢ Tounocteio 1 Mkc. 3arem
paccuntbiBaercs IIP atMocdeprka B MOMEHT 3armycka, ompeaensiercss (a3oBBId CIEKTp B
nosioce 6-20 k[’ [Is OIEHKM MPOU3BOJHONW IO YAcTOTe B ITOW mojoce. Mcmonb3ys 3TOT
napamerp onpeznensercs BpeMs ty otHocurensHo PPS- nmmysnbca Ha KaXJ0M IPUEMHOM ITyHKTE
u mnepecbutaetcss B LleHTp 00paboTku (BammHrronckuit yHuBepcurteT).Jta uHHDOpManus
MO3BOJISIET JIOKATM30BaTh MOJIHUEBBIN Pa3psi]] C TOYHOCTHIO B HECKOJIBKO KM M IMOCTPOUTH KaPThI
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MOJIHUEBOW aKTHBHOCTHU II0 BCEMY 3eMHOMY mapy. Bo Bpemsi COTHEUHBIX BCHBIIIEK TOYHOCTH B
JIOKaJTU3aI[1 MOJTHUI MOKET OBITh YXy/AIIeHa 10 7-8 KM.

Jlureparypa
Dowden R.L., Brundell J.B., Rodger C.J. VLF lightning location by time of group arrival
(TOGA) at multiple sited//J.Atmos.Soar-Terr.Phys. 2002.V.64. N7. P.817-879.

REALIZATION OF VLF LIGHTNING METHOD LOCATION AT MULTIPLE SITES
BY TIME OF GROUP ARRIVAL (TOGA) AT IZMIRAN SITE

G.A. Mikhailova, Yu.M. Mikhailov, A.l. Osin, O.V. Kapustina
Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS
yumikh@izmiran.ru
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The World Wide Lightning Location Network (WWLLN), organized by prof. Richard
Dowden (LF EM Research Ltd. Dunedin, New Zealand), consists of about 25 lightning receiver
sites in operation around the world. Lightning is located by using the time of group arrival
(TOGA) inthe VLF (3-30 kHz). One of the receiving sitesin WWLLN is located at IZMIRAN.
Basic theory. The typical lightning return stroke generates a short pulse (sferic), covering avery
wide band from ULF to optical frequencies. But the maximum of energy of the sferic is in the
VLF range. At the distance r from the lightning stroke and at time t the wave field can be
expressed as E(r, t, w) = SA(w)cosF (w), where for any Fourier component at frequency w F =
wt-k(w)r+F (. Differentiating with respect to frequency at any time t we find dF (w)/dw =t —r
dk/dw =t — r/Vy(w) =t —tg(w), where Vg is the group velocity, tgis the time of group arrival at
frequency w. That time ty may be found according the value dF /dw at single known time to:tg(w)
= to - dF /dw, where to —is a precisely known absolute time (UT) determined by GPS PPS signal.
Hardware for a WWLLN site. At any site a short (~1,5 m) whip antenna and VLF preamplifier
on atall building are used for the reception of sferics. The amplified VLF signal is fed to a stereo
sound card in the computer. Since WWLLN depends on precise timing of the sferic arrival a a
site and the precise position of the site two GPS sgnals are required. One is the GPS «word» in
RS 232 code which tells the computer the Universal time to the nearest second, year, month, day,
hour, minute and second as well as the site location in latitude and longitude. This «word» in
NMEA code is sent to the computer via the Comport. The other GPS signal is the 1 pulse per
second (PPS) which is sent to the computer via the sound card as one of the stereo channels. The
amplified sferic and PPS signal are sampled by frequency of about 48000 per second. The sferics
software runs if there is PPS signal. When the VLF voltage in the sferic wave form exceeds the
trigger threshold a strong sferic is detected. The moment of sferic detection provides the trigger
time to. This moment can be determined from PPS to well within 1 microsecond. Then the DFT
of sferic at the time of triggering is calculated and the progression of phase versus frequency is
determined in the frequency range 6-20 kHz to measure the value dF /dw. The tq is determined
relative to PPS at each site from the progression of phase versus frequency. Each of these sites
transmits ty to a central processing computer (Washington University). With this information
from all sites and the exact position of the sites the position of lightning throughout the world
can be located to within a few km and regular maps of lightning activity can be drawn. During
solar flares the location accuracy achieves of ~7-8 km.
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ATMOC®EPHBIE D®®EKTHI B HI)KHE MOHOC®EPE 110 HABJIIOJIEHASIM
ATMOC®EPHBIX PAJTAOITYMOB HA KAMYATKE BO BPEMSI TPOITMYECKNX
UKJIOHOB

FO.M. Muxaiinos', I' A. Muxaiinosa®, 0.B. Kanycmuna*, I' M. [pyscun’, H.B. Yepnesa®
Ynemumym semmozo macnemusma, uonocdepur u pacnpocmparenus paouoso
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KiwueBble cJji0oBa: TpPONMMYECKHE IUKIOHBI, aTMOC(hEpHbIEe pPagUOIIyMbl, HUKHSISA
noHocdepa, arMoc(hepHbIe BOJIHEI

Hamu Ob1TH BCTIONIB30BaHBI CYTOYHBIE BapHaIlii aTMOC(HEPHBIX PaJHOITYMOB Ha YacTOTE
4,65 xI'm, nHabmogaemble Ha Kamuartke B aBrycre u oktsiOpe 2002 r. BO Bpemsl CHIIBHBIX
TPOMUYECKUX IUKIOHOB B Tuxom okeane. [loka3aHO, TpONMHMYECKHE IUKIOHBI SBISIOTCS
MOII[HBIM HCTOYHHKOM BHYTPEHHHX TPaBUTAIIMOHHBIX BOJIH, KOTOPhIE MOTYT NpPOHHUKATh Ha
BbIcOTHI 60-90 KM B HIDKHEW HOHOChEpe. AHAIN3 BCEH COBOKYITHOCTH MOJyYEHHBIX PE3YJIbTaTOB
B noJioce nepuooB 0.5-3 4 mokasan ciemyromiee: BO BpeMst TPOIMTUYECKUX IUKIOHOB TI0 MEpe UX
pa3BUTHS B TEUCHHE HECKOJIbKMX CYTOK HAOIIOAATIOCh YCUJICHHE CIIEKTPAbHBIX KOMIIOHEHT C
MakcumymoM Ha T=2-3 4. MHTeHCHMBHOCTH MakcumyMma B 1.5-2 pasza mpeBbimana (oHOBBIC
3HA4YEHUsI; SHEPrusi aTMOc(epHBIX paaroIIyMOB Bo3pactajia mpubmusurensHo B 5-10 pa3 mpu
YCUJICHUM WHTEHCUBHOCTH LMKJIOHOB; BO BpEMS MarHUTHOW OypH CIIEKTpajbHas IUIOTHOCTb
MOIITHOCTH Tajiajia Hike (OHOBOTO YPOBHSI.

Pabota Beimonnaena mpu noanepxkke POOU (rpanter 02-05-79066; 04-05-6510

ATMOSPHERIC EFFECTSIN THE LOWER IONOSPHERE ACCORDING TO
ATMOSPHERIC RADIO NOISE OBSERVATIONSIN KAMCHATKA DURING
TROPICAL CYCLONES

Yu.M Mikhailov', G.A. Mikhailova', O.V. Kapustina®, G.|. Druzhin? N.V. Cherneva®
*Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS
yumikh@izmiran.ru
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: tropical cyclones, atmospheric radio noise, lower ionosphere, amospheric
waves.

A temporal-spectral analysis of the diurnal variations in 4.65 kHz atmospheric radio noise,
observed on Kamchatka in August and October 2002 during strong tropical cyclones, has been
performed. It has been indicated that tropical cyclones are powerful sources of internal gravity
waves that can penetrate to atitudes of 60-90 km in the lower ionosphere. The maximums in the
power spectra of atmospheric radio noise, the intensity of which is afactor of 1.5-2 as high as the
background level and pronouncedly changes during the development of cyclones, fall on the
periods T = 2-3 h. The fundamental harmonic with T = 24 h has been distinguished in the
gpectral band with T = 0.5-36 h, whereas the second and third harmonics have strongly variable
periods and intensities. The direction-finding of the sources of electromagnetic emissions in the
band 3-60 kHz has been performed. The performed work demonstrated the effectiveness of the
indirect methods for studying meteorological effectsin the lower ionosphere.
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IKCTPEMAJIBHBIE 3HAYEHUA ATMOC®EPHBIX IT'YMOB B BAPUALIUAX
KBA3SUCTATUYECKOT O DJEKTPUYECKOT O ITOJISI B IPU3EMHON
ATMOC®EPE KAMYATKHA

oM. Muxaﬁjwel, T A. Muxaimosal, O.B. I(anycmunal, A.B. By3eeutl3,
C.I. Cmupnocf2
Ynemumym semmozo macnemuzma, uonocepuvi u pacnpocmparenus paduosonH um.
H.B.Ilywuxosa PAH
2HHcmumym KOCMOGQU3UUeCKUX UCC1e008anull U pacnpocmpanerus paouosoan J[BO PAH

Knaw4yeBnble ciaoBa: aTMOC(l)epHI)Ie IOYMBI, SJICKTPUYICCKOC ITOJIC.

HccnenoBaHbl BpEMEHHBIE U CIIEKTPAIbHBIE XapaKTEPUCTUKH aTMOC(EpPHBIX IIYMOB B
nonoce mnepuoaoB 0.5-3 4, HaJOKEHHBIX Ha CYTOYHBIE BapHallUl HAMPSHKEHHOCTH
KBa3HCTATHUECKOTO JIEKTPHUUECKOTO TOJIst B pu3eMHoi atMochepe KamuaTtku. [lokazano, 4to
SKCTpeMalbHbIE (OHOBBIE 3HAUEHUS IIyMa B HOPMAJBHBIX METEOPOJIOTHUECKUX YCIOBHUSX
COCTABISIIOT Hamboyiee BeposATHYI BenuuuHy mopsaka =20 B/m. Tlpu  aHOMamum
HaIpSHKEHHOCTH TIOJIS, COMPOBOXK/IAEMOM 3EMJIETPSICEHUSIMH B OTCYTCTBHH OCAIKOB, JTH
3HaueHus IymMa ngocturaror BenmuuH 200 B/, a mpu ocamkax - 1000 B/m. CnekrpanbHas
TUIOTHOCTh MOITHOCTH IIIyMa B aHOMAJIMH TOJISl, COMTPOBOKIAEMOM 3eMIIETPSICEHUSIMH, Ha OJIUH-
MOJITOpa TOPSIIKAa TI0 BEJIIMYMHE IPEBBIMIAET COOTBETCTBYIOIIME ()OHOBBIE 3HAUEHUS, HO Ha
MOPSAZOK HIKE MPU HATUYHH OCA/IKOB.

ATMOSPHERIC NOISE EXTREMESIN QUASI-STATIC ELECTRIC FIELD
VARIATIONSIN THE NEAR GROUND ATMOSPHERE OF KAMCHATKA

Yu.M Mikhailov', G.A. Mikhailova', O.V. Kapustina®, A.V. Buzevich?, S.E. Smirnov*
*Pushkov Ingtitute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS
yumikh@izmiran.ru
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: atmospheric noise, electric field.

Time and spectral characteristics of atmospheric noise were investigated in the
period band 0.5-3 hours, superimposed on diurnal variations of quasi-static electric field
strength in the near ground atmosphere of Kamchatka. It was shown that experimental
background values of noise in normal meteorological conditions are the most possible value of
the order £20 V/m. During field strength anomaly, accompanied by earthquakes at the absence
of precipitation, these values of noise amount to +200 V/m, and during precipitation - +1000
V/m. Spectral density of noise power in field anomaly, accompanied by earthquakes, is one —
one and a half orders higher the corresponding background values, but it is one order less in the
presence of precipitation.
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IOPEKTHI B 3JJIEKTPOMAT'HUTHOM ITOJIE ITPU OBPA30OBAHNU PA3JIOMOB
B JIEJITHOM ITIOKPOBE O3EPA BAMKAUI

10.®@. Mopos
Hucemumym eyaxanonocuu u ceticmonoeuu JJBO PAH, moroz@irk.ru

KJIIO'leBbIe CJO0BaA. JICZISIHOﬁ HOKpOB, BBICOKOYACTOTHBIC BapI/IaIII/II/I, BHCKTpOMaI‘HI/ITHOC
T0JIe, Pa3JiOM.

B 2006 romy 3umoii co nbaa o3.baiikan BRITOTHEHBI SKCIIEPUMEHTAIbHBIE HAOIIOIEHUS
TOPU3OHTAIBHBIX W BEPTUKAIBHOM  COCTaBISIOIIMX  DIEKTPOTEIUTYPUYECKOTO  TOJIS.
I'opu3oHTaNBHBIE JTMHUN OPHUEHTUPOBAHBI BIOJIb U Tonepek o3epa. [Jnmna ocHoBHBIX uHuE 500
M, ayomupyromux — 250 m. Jluckpernocts m3mepenuid 0.02 ¢ u 1 c. Bpems HempepbIBHBIX
HabOmroieHnit 2 Mecsina. B mepron HaOMIOAEHUH MO THOM 03€pa MPOHM30ILIO0 3eMIIETPSICEHHE,
KOTOPOE BBI3BAJIO IlyHAMHU U NIPUBENIO K 00pa30BaHUIO PA3JIOMOB B JIESTHOM ITOKPOBE TOJIIIUHOMN
no 15 wm. IHupuna pasznomoB 1-2 MeTpa, NPOTSHKEHHOCTh — JIECSATKH KHUJIOMETPOB.
Bo3HUKHOBEHHE pa3IOMOB MPOSBUIIOCH B DJEKTPUYECKOM II0JI€ B BHJE BBICOKOYACTOTHBIX
Kosiebanuii ¢ mepuosiom 2-5 c. Havyano konebGanmii Bo3HukIio 3a 10 ¢ 10 oOpa3oBaHus pa3IoMOB.
[TponomkuTensHOCTH KoJebanuit okoio 50 ¢. X HHTEHCUBHOCTD OT MEPBBIX €IMHUIL JI0 TTEPBBIX
necsaThiX Aosed MB/kMm. XapakTepHO, YTO JaHHBIE KOJEOAHUS HE MPOSIBIIKCH Ha OeperoBoit
Oomkaiiiield craHnuu U B oocepBaropuu [laTporsl. OTHOCHTENBHO TPUPOABI BBICOKOYACTOTHBIX
BapHallMii MOKHO CIENIaTh JIBA MPEATOJIOKEHHS.

1. Ilpu oOpa3oBaHuM pa3IOMOB U TPEIIHH BO JIbLy 03€pa BOZHUKAIOT dJIEKTPOMAarHUTHbIE
n3nydeHuss. OHM UMEIOT JIOKAJIBHBIN XapakTep U PUKCUPYIOTCS BOJIM3U pa3IOMOB.

2. Ilpu oOpa3oBaHMH pAa3IIOMOB MPOUCXOTUT «TPSCKA» JIEASHOTO TOKpOBa H,
COOTBETCTBEHHO, PETHUCTPHUPYIOUINX JMHUK. JIBIDKEHHE MPOBOJOB B MAarHUTHOM TOJe 3eMin
MPUBOANT K MHIYKIIMH U BOSHUKHOBEHHIO B HMX BBHICOKOYACTOTHBIX BapHaIlMi AJIEKTPHUECKOTO
TOJIS.

B pesynbraTe nanbHEHIIMX SKCIEPUMEHTOB YIACTCS MOATBEPAUTH OJHO M3 OTHX
MPEITOTI0KEHUH.

THE EFFECTSWHICH APPEAR IN THE ELECTROMAGNETIC FIELD DURING
THE FORMATION OF FRACTURESIN THE ICE COVER OF THE LAKE BAIKAL

Yu.F. Moroz
Institute of Volcanology and Seismology FEB RAS

Key words: ice cover, high-frequency variations, electromagnetic field, fracture.

In winter 2006 experimental observations of the horizontal and vertical components of
electrotelluric field were made from the Lake Baikal's ice cover. The horizontal lines are
oriented across and along the lake. The length of the main lines is 500m and 250m for
duplicating ones. The discontinuity of measures is 0.02sec and 1 sec. The time of permanent
observations is 2 months. During the observation period an earthquake took place under the
lake’s bottom which caused tsunami and led to the formation of fractures in the ice cover up to
1.5 deep. The width of the fractures is 1-2 m, the length is tens of kilometers. The appearance of
the fractures is represented in the electric field as high-frequency fluctuations with the period of
2-5sec. The beginning of the fluctuations was 10sec before the formation of the fractures. The
fluctuation period is 50sec. Their intensity varies from the first initial periods up to tens parts
mV/km. It’s important that these fluctuations didn’t appear at the station which is the nearest to
the coast and at the observation point Patrony. Two suppositions can be made about the nature of
high-frequency variations:

1) Electromagnetic radiation appears in the lake's ice when the fractures are being
formed. It has alocal nature and is registered near the fractures.
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2) During the fractures formation the ice cover and correspondingly the registering
lines “are shaking”. The movement of lines in the magnetic field of the Earth leads to the
induction and appearance of high-frequency variations of the electric field in it.

During the following experiments it’ |l be possible to confirm one of these suppositions.

MN3YYEHUE CBA3U NEPUOIUYECKOI'O IBUKEHUSA TEOTPAOUYECKUX
IMOJIOCOB C IEPUOJAMU OBPALLIEHUA IIJIAHET

O.B. ITonomapesa (Epmoun)
Kamuamcxuii 2cocyoapemeennvtii ynusepcumem um. B. Bepunea, olgaermosh@rambler.ru

KiroueBble cjioBa: reorpaduuecKuii MOTIOC, IBHKEHHE TTOJTFOCA, TPHIIUBEI TUIAHET.

[IpUHATO TPHU CHEKTPAILHOM aHAINU3€ MEePHOANYECCKOTO JBMKECHHUS Teorpaduyeckoro
MoJiroca 3eMJTM OTPAHUYMBATHCS BBIJICTICHUEM TOJBKO JBYX MEPUOIUYECKUX COCTABJISIONIUX:
«omuunoit» T =1,0004rona u <«Hanmneposckoit» T =(1,12-1,19) rona, (c uactoTamu
cootBercTBeHHO: fe=0,9996 (nmkn/ron) fen= (0,84 —0,89) (mkn/rom). Hamu  BbIICICHBI
HEKOTOPbIC CIEKTPaJbHbIC MUKA M COOTHECEHbI C CHHOJWYCCKUMHU IEPHOJaMHU OOpaIcHHS
wianer  (FOmurep:  fj= 0,9157 (umkn/ron); Carypu: fs=0,9660 (muxn/rox);  Benepa:
fy=0,6250 (mkn/rox); Mapc: fm=0,4885 (uuki/ron). Iloka He ompeneneHsl (GaKTOpHI,
OTBETCTBEHHBIC 3a CIICKTPAIbHBIC MUKU B 00sactu yactot frm = (0,75 — 0,8) uki/ro .

CormocTaBliecHHe HWHTCHCHBHOCTH CIEKTPAJbHBIX IHKOB IOKAa3bIBa€T, YTO SHEPIHs,
BBICBOOOXKTaeMasi 3emuieid oT Bo3ieiicTBus Ha Hee HOmmrepa m CarypHa, com3mepuma c
SHeprueil BbaensieMo 3eMieill Ha «JaHAJIEPOBCKOM» U «TOAMYHOI» cocTaBisitomux. OaHako,
aHaJIM3 TJIAHETHBIX CTATHYECKUX MPUIMBOB IMOJTYCPKUBACT MAKCHMAJIbHOE BIUSHHUE HA 3EMITIO
UMeHHO BeHepbl, He MMEIOIIeH COOCTBEHHOrO0 MarHUTHOro mosis. [loaToMy, Ha Hamm B3TIs,
nepeqaya dHEPrud 3emiie, YBEIUYMBAIONICH €€ CEeHCMHYHOCTh, TMPOUCXOJAUT 33 CUET
IPAaBUTAIIMOHHOTO TOJIS TUTAHET.

STUDY OF RELATIONSHIP OF MOVEMENT OF GEOGRAPHICAL POLESWITH
SYNODIC PERIODS OF PLANETS

O.V. Ponomareva
Kamchatka State University

K ey words: geographical pole, spectrum of pole movement, inflow of planets.

In the spectral analysis of periodic movement of the Earth’s geographical pole we are
usually limited by two periodic components. «Year Component» T = 1,0004 of the year and
«Chandler’s component» T =(1,12-1,19) of the year, (with the corresponding frequencies:
fe = 0,9996 (cyclelyear) fen = (0,84 - 0,89) (cyclelyear). In the present research some spectral
peaks were distinguished and correlated with (synodic) orbital periods of planets. The
frequencies corresponding to the following planets were reliably determined: Jupiter:
f; = 0,9157 (cyclelyear); Saturn: fs = 0,9660 (cycle/year); Venus: f, = 0,6250 (cycle/year); Mars:
fm = 0,4885 (cyclelyear). The factors responsible for spectral peaks in the field of frequencies
fm = (0,75 - 0,8) (cyclelyear) have not been determined yet.

The comparison of spectral peak intensity shows that the energy generated by the Earth
from the influence of the Jupiter and the Saturn is commensurable with energy generated by the
Earth at «Chandler’s » and "year" components. However, the analysis of planetary static inflows
emphasizes the maximal influence of the Venus, which does not have its own magnetic field, on
the Earth. Therefore, in our opinion, transfer of energy to the Earth, which increases its
seismicity, occurs due to the gravitational field of planets.
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APKTUYECKHUM MOJIIPHBII CTPATOC®EPHBIA BUXPh Y OBJIAKA

A.A. 'Iepemucuul, A.B. I(ymuapemcol, B.H. Mapuqeez, C.B. Huxonawxun®, I1.B. Hosuxos’
YTonumexnuueckuii unemumym Cubupckozo gpedepanvhozo ynusepcumema, cher @akadem.ru,
kushnarenko@sitall.com
2Unemumym onmuiku ammocgpepor CO PAH, marichev@iao.ru
3HHcmumym kocmoghuszuueckux uccneooganuti u adponomuu CO PAH um. FO.I'. [llagepa,
nikolashkin@ikfia.ysn.ru
*@unuan FOY BIIO Hpkymckuii 2ocyoapcmeennviil yHueepcumem nymeti coodbuyenust, NOVikov-

pv@yandex.ru

KunroueBble c10Ba: mossipHble cTpatochepHble 00Iaka, Tuaap, 00paTHbIE TPAEKTOPHH.

B 3umuee Bpems B crpatochepe ApKTUKH  (HOpPMHUpPYETCS TaK  Ha3bIBAaeMBIi
UPKYMIOJISIPHBIA CTpaTOChEepHBI BUXPh. B IEHTpaTbHONW YacTH ATOTO BHXPS HMPOHCXOIHUT
CYIIIECTBEHHOE TIOHWXKeHHe Temrieparyp. [Ipu temmneparypax menbine 200K co3maroTcst ycnoBus
JUISl KOHJICHCAIIMU YacTHIl MOJSpHBIX cTpartocdepHbix obmakoB (I1ICO). M3eectHo, uto I1CO
UTPAIOT BaXHYIO POJb B paspylieHuu o30HoBoro ciosi. Jlo 2004 r. na teppuropun Poccu He
CYIIECTBOBAJIO JIMJAPHBIX CTAHIIMA, PACIIONOKEHHBIX B MPUIOJSPHONW 00JIACTH, Ha KOTOPBIX
66110 OBI BO3MOKHO Habmronats [1CO.

Perynspublie JuaapHbie HAOMIOACHUS TOJSAPHBIX cTpatocdepHbix obmakos ([ICO) 6bum
Hauatbl B SIkyrcke B 2004. Pe3ynbTaThl mepBbIX HAONMIOACHUH OMyOiIMKOBaHbI B padote [1]. B
TAHHOM JIOKJIaJie 0OCYXKIAIOTCsl Pe3yibTaThl HAOMIOACHUH, KOTOpPHIE MPOBOJMINCH B TEUCHHE
MoCHeIHUX Tpex 3uMHuX nepuojoB. CormacHo crnyrHukoBeiM (Upper Atmosphere Research
Satellite, UARS) u map-3oHzoBeiM nanHbiM, [1CO HaOmromamuchk TpH  CTpaTtochepHbIX
TeMIepaTypax, 3HaAYUTEIbHO MPEBBIMIAIONINX HM3BECTHBIE MOporu kouaeHcaruu yactur 11CO.
Hamu O6putn paccumTanbl 0OpaTHBIE TPACKTOPHH JBWKEHHS BO3AYLIHBIX Macc, MPOIIEAINX Ha
SIKyTcKOM Ha pa3nUYHBIX BbicoTax B AeHb HaOmoaeHus [ICO mo manasiM UARS o ckopocTsx
BETpa M TeMmIieparypax B ceBepHOM mnonymapuu. CoriacHo mnpoBeaeHHoMy aHanusy, [ICO
Moriu oOpa3oBatbesi 3a 2-6 cyTok m0 Skyrcka mpu HamOoJsiee HH3KUX TeMIepaTypax BIOJb
TPAaeKTOPUHU BO3AYIIHBIX Macc. OKa3anock, YTO ATH TEMIEPATYpPhl 3a4acTyI0 OBLIH BBIIIE TOPOTa
kouaeHcanuu yactui] IICO Brutots o 10K. Hapsiny co CxkannuHaBue, BBISIBIEH HOBBIM pEervoH
BO3MOXHOTO oOpazoBanus [1CO.

Pabota BemonHeHa npu noanepxke rpanta POOU 07-05-00734a.

Jlureparypa
1. A.A. Yepemucun, A.B. Kymnapenko, B.H. Mapuue, C.B. Huxonamxun, II.B.
HosukoB. MerteornepeHoc u mosspHbIe cTpatocdepHbie obiaka Haa T. SIKYTCKOM 3UMOM
2004-2005 r // Meteopouorust u runposiorus.-2007.-B neuatw.

ARCTIC POLAR STRATOSPHERIC VORTEX AND CLOUDS

A.A. Cheremisin', A.V. Kushnarenko',V.N. Marichev?,S.V. Nikolashkin®, P.V. Novikov*
1Polytechnical Institute of Sbirian University, cher @akadem.ru, kushnarenko@sitall.com
?|nstitute of Atmosphere Optics SB RAS, marichev@iao.ru
3| nstitute of Cosmophysical Research and Aeronomy nikolashkin@ikfia.ysn.ru
“*Branch SSIrkutsk Sate University of Railway Communication, novikov-pv@yandex.ru

Key words: polar stratospheric clouds, lidar, back trajectories.

In winter time in the stratosphere of Arctic region a so-called polar stratospheric vortex is
formed. In the central part of this vortex there is an essential reduction of atmospheric
temperatures. At temperatures less then 200K the requirements for condensation of particles of
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polar stratosphere clouds (PSC) can be satisfied. It is known that the PSCs play an important role
in ozone destruction. Till 2004 on the near polar area of Russia there were no the lidar stations
for observations of the PSCs. Regular lidar measurements of PSCs were started in Yakutsk in
2004. The results of the first observations are published [1]. In the given report the results of last
three winter period observations are present. .

According to the balloon data and data of Upper Atmosphere Research Satellite (UARS),
PSCs were observed at stratospheric temperatures which were significantly higher than the
known temperature thresholds of PSC particles condensation. The backward trgectories of air
masses passed above Yakutsk at different altitudes at the days of PSCs observation were
calculated on the base of wind and temperature UARS data. The analysis has shown that PSCs
could be formed 2-6 days before their observation at the lowest temperatures on air mass
trajectory. These temperatures frequently were higher than PSC formation threshold right up to
10K. Besides Scandinavia, new regions of PSCs formation have been found.

This investigation is supported by grant 07-05-00734a by the Russian Fund of Basic
Research.
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HEKOTOPBIE BOITPOChI HOHU3AIIUU ITPU3EMHON ATMOC®EPBI

H.B. Yepnega®, I1.I1. ®upcmos®, E.A. ITonomapes®
1HHcmumym KOCMOGQU3UUeCKUX UCCIe008anUll U pacnpocmpanerus paouosoan [[BO PAH
2 y
Uncmumym eynxanonoeuu u ceticmonozuu J[BO PAH
Hnemumym conneuno-zemnoui pusuxu CO PAH

KiroueBble ¢JI0Ba: 3JICKTPUUECTBO XOPOIICH MOTO/IBI, ATMOC(EPHBIC HOHBI U a3PO30JTH.

B pabore paccMOTpeHO BiMAHHE 4eThIpeX (HaKTOpOB Ha (OPMHUPOBAHUE JIOKAIHHOTO
aneKTpocTaTndeckoro nost atmochepst (ADII, E):

- CTOK pajzioHa B atMocdepy,

- BapuallH MOTOKa KOCMUYECKUX JTydeH,

- MU3MeHeHue OaylaHca JIETKUX U TSHKEJIBIX MOHOB B MOMEHT 3aKaTa M BOCXO/JIa COJIHIIA,

- BO3JIEHCTBHE MOTEHIIMAJA YIEKTPHUECKUX TOKOB HOHOC(heps! Ha moteHman ADII.

[Toka3aHo, YTO HHTEHCUBHOCTh NMOTOKAa KOCMUYECKUX JIy4ei MPpHU U3MEHEHUH CTPYKTYPHI
MarHUTHOTO TIOJIsI COJIHEYHOro Berpa (dddexkr DopOymia) MOKHA BBI3BIBATH BapHALUIO
MIPOBOJIMMOCTH, 3HAYMMYIO JUIsl BETUUMHBI E; B mpr3eMHOM crioe.

OreHeHO BIHSIHUE YCIOBHI OCBEUICHHOCTH HAa BeNUYMHY EZ mocpencTBoM M3MEHEHUs
OTHOCHUTEIIbHOW KOHIIGHTPALMHM TSDKENBIX W JIETKUX HOHOB Tpoleccamu (HOTOOTIMIIAHUS U
¢doronpwmnanus. [lokazaHo, dYTO HEIKBUNOTEHIHMAIHHOCTH HMOHOC(HEPHl B MarHUTHO-
BO3MYIIIEHHOE BpeMs IOCTaTOYHA JUIsi BOSHUKHOBEHH Ha0It0ojaeMoit Bapuanuu Ez.
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SOME QUESTIONS OF NEAR GROUND ATMOSPHERE IONIZATION

N.V. Cherneva’, P.P. Firstov?, E.A. Ponomarev®
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
?|nstitute of Vol canology and Seismology FEB RAS
3Institute of Solar-Terrestrial Physics SB RAS

Key words: the electricity of «good westher», atmospheric ions and aerosols

In the paper we consider the influence of four factors on the formation of local
atmospheric electrogtatic field (AEF, E):

- radon inflow into the atmosphere,

- cosmic ray flux variations,

- change of light and heavy ion balance at the moments of sunset and sunrise,

- the effect of ionospheric electric current potential on AEF potential.

It was shown that during the change of structure of solar wind magnetic field (Forbush
effect) the cosmic ray flux intensity must cause conductivity variation which is significant for E;,
value in the near ground layer.

We estimated the influence of light conditions on Ez value via the change of heavy and
light ion concentration by photo-detachment and photo-attachment processes. It was shown that
non-equipotentiality of ionosphere during magneto-disturbed time is enough for the appearance
of observable Ez variation.

UCCJEJOBAHUE TEOMATHUTHBIX BAPHAIIMIA HA YACTOTAX ITPUJIMBHBIX
BOJIH

O.B. lllepemembesal, C.3. Cmupnocf2
YKamuamexuii 2ocydapemeennoiii ynusepcumem, sheremolga@yandex.ru
2HHcmumym KOCMOGhU3UUeCKUX Uccied08anuli u pacnpocmpanerus paouosonn [BO PAH,
sergey@ikir.kamchatka.ru

KuaroueBble cJioBa. T'€OMAarHuTHBIC Bapuanuu, IMPUJIUBHI, KOJIBIICBBIC TOKH,
MarauTochepa, sapo 3eMiu.

B nmanHOi  paGore cmoxxkusle MI/l-mporieccbl  BO  BHEIIHEM  sipe  3eMIln
ANIIPOKCUMHUPYIOTCS IIPEANOJIAraéMbIM KOJIBLIEBBIM TOKOM, TEKYIIUM B IUIOCKOCTH JKBaTOpa
KHUJIKOTO s1pa, a TOKH, MPOTEKarollue B MarHutocdepe, CUMTaeM COCPEIOTOYCHHBIMH B
TUTIOCKOCTH ASKIMNTUKU. [lpeamomaraeM, 4ro mnpuinBHBIE AedOpMaIid TOKOBBIX KOHTYPOB
MarHutocdepsl 1 syipa 3eMIIH MOPOKIAAI0T TEOMAarHUTHBIE BAPHAIIMU C TIPHIIMBHBIMU YaCTOTaMH.
IIpoBeneHa oOLeHKAa TEOMArHUTHBIX BapHallMii, BO3HUKAIOIIMX BCIEACTBUE IPUIMBHBIX
nedopmanuii KOJNBLIEBBIX TOKOB - HMCTOYHHKOB T'€OMAarHUTHOTO MoJiA. PacdyérHbpie 3HAYCHHS
CPaBHUBAINCH C TAHHBIMH Teopu3ndeckoit oocepparopun «llapaTyHka».

OneHka 3HaYEHUI T€OMarHUTHBIX BapHallWii, BO3HMUKAIOIIMX BCJEICTBUE IMPHINBHBIX
nedopmanuii KOJBLEBBIX TOKOB B JKHIKOM SJIpE, COCTABIISET ~10" uTx, a B Marautocgepe
coorBerctBeHHO 0.10+1 uTn. IlomyueHHBIe pacu€THBIC 3HAYEHUS COBHANAIOT TO TOPSIKY
BEIMYUH C OOpa0OTAaHHBIMH T'€OMAarHUTHBIMH H3MEPEHUSMHU Teo(pU3MUecKor 0O0cepBaTOPHH
«[Taparynka» (Kamuarckass o061.). PaccunTaHHBI BEKTOp NMPHIMBHBIX BapHALMi MarHUTHOMN
WHAYKIIMA ONHChIBaeT »iumnc. OpueHtanmus ¥ (opMa 3JUIMICa UM KOMIIOHEHTBI BEKTOpPa
NPUIMBHBIX BapUali M3MEHSIOTCS B 3aBUCUMOCTH OT TeorpauuecKux KOOPIUHAT TOYKH
HaOIIOIEHUST M MCTOYHUKOB Bapualiii. BBIMONHEHHBIE OLEHKM TOKa3bIBAIOT, YTO 3(PPEKTHI
T€OMarHUTHBIX BapHanuid, OOYyCIOBICHHbIE NPUIMBHOW nedopmanueil sapa, MaCKHUPYIOTCS
s dekramu nedopMaliiii KOJIbIEBOTO TOKa MarHUTOCHEPHI.
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RESEARCHES OF GEOMAGNETIC VARIATIONSWITH FREQUENCIES OF THE
TIDAL WAVES

O.V. Sheremet’eva’, S.E. Smirnov
'Kamchatka State University
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K eywords: geomagnetic variations, tide, ring current, magnetosphere, Earth’s core.

In the given paper, MGD-processes in the external core are approximated by the ring
current in the magnetic equator of a liquid core. The ring currents, flowing in the magnetosphere
at distances 2-7 radiuses of the Earth, are concentrated in an ecliptic plane. We consider that the
tidal distortions of the current circuits of the core and magnetosphere should lead to variations of
geomagnetic field with the tidal frequencies. The geomagnetic variations owing to the tidal
distortions of the ring currents that create geomagnetic field were estimated and calculated
values of geomagnetic variations were compared to the data of geophysical observatory
«Paratunka» (j =53°, | =158°).

The geomagnetic variations which source is ring current in the liquid core have values of
about the ~10"* Nt. The variations which source is in the magnetosphere have values of about the
0.10+1 Nt. The order of magnitude of calculated values of variations coincide with the data of
geophysical observatory «Paratunka». The hodograph of a vector of variations of a magnetic flux
density is an ellipse. The orientation and form of an ellipse and components of the vector
hodograph of magnetic variations depends on geographical coordinates of the observation point
and sources of variations. The estimations show that effects of deformations of a magnetosphere
ring current can mask the effects of variations caused by deformation of a core current.

HOBAS METOAUKA HCCIIEJOBAHUA U COTOCTABJIEHAA BAPHUAIIAN
CKOPOCTHU CEUCMOTEKTOHNYECKOTI'O ABUWXKXEHUA U JTUHAMUKHN
IJIEKTPUYECKOI'O I1OJISAA B TIPU3EMHOM BO3YXE

B.A. Illupokoe, O.11. Pynenko
Hnemumym synxanonoeuu u ceticmonoeuu JJBO PAH, shirokov@kscnet.ru

KiroueBble ¢J10Ba. CEMCMOTEKTOHUKA, 3CMIICTPACCHUC, DJICKTPUICCKOC I10JIC

HoBuzHa MeTOIMKM OLIEHKU CKOPOCTH CEHCMOTEKTOHUYECKOTO JIBUXkeHUs U ocHOBaHa Ha
YYETE COJHEYHOCYTOYHOM COCTAaBJISIOIIECH CEHCMHMYECKOro Ipouecca. B THUNWYHBIX 1 30H
CyONyKIIMM  YCIIOBUSIX CMEHBI (a3 OTHOCHTEIBHOTO  CXKATHS-PACTSHKEHUs JUTOChEpH
yBenuueHue U COOTBETCTBYET POCTY HANpPSIKEHWM C)KaTHsl, YMEHBIIEHHE — OTHOCUTEIBHOMY
pacTsLKeHHI0. BrISICHEHO, UTO B IEpHO/Ibl KPAaTKOCPOYHOM MOJATOTOBKU CHIIBHBIX 3€MJIETPSICEHUIM
BennuuHa U, Kak mpaBmIlo, CYIIECTBEHHO BO3pacTaeT. PazpaboTaH Takke HOBBIM METOJI aHAIIN3a
JUHAMHMKM TpaJueHTa MOTEHIMana  3JeKTpU4YecKoro moyigs V' B IPU3EMHOM BO3AYXE,
OCHOBAHHBIN Ha HCIIOJIb30BAHUH CUHXPOHHOM pEerucTpanuy Ha AByX IMyHKTaX. OH 3aKiItouaeTcs
B PaCCMOTPEHHMH PA3HOCTH CTaHAAPTU30BAHHBIX 3HAUE€HUHN V', MOJTYYEHHBIX HA ATUX MYHKTaX.

Ha mpumepe HaOmoeHi, MpoBen€HHBIX B paiione FOxkHol KaMmyaTtku B Hione-oKTaOpe
2006 r., BBITIOJHEHO COTOcTaBjIeHne Bapuauii U u pa3HOCTH CTaHAapTH30BaHHBIX 3HaUeHHH V'.
OOHnapyxeHa JHMHEWHas CBS3b JTUX IAPAaMETPOB U YAOBJIETBOPUTEIBHOE COBIAJCHUE BO
BPEMEHHU UX HKCTpeMyMOB. OTMEUEHO, YTO MaKCHMaJIbHbIE 3HAUCHHS TapaMeTpOB HaOIIOIAINCh
3a 1-3 Hexenu 1o HamboJiee CHIIBHOTO 3emiieTpsicenns paifona KOxuoit Kamyatku ¢ MOMEHTHOM
marauryaod Mw(NEIC) = 6,5. TlonydeHHbIe pe3yabTaThl CBHICTEIBCTBYIOT O 3HAYHTEILHOM
BIIMSTHMM TIPOIIECCOB B JIUTOC(EpE HA JMHAMHUKY AIIEKTPUYECKOTO TOJIS B IPHU3EMHOM BO3TyXE.
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NEW METHOD OF INVESTIGATION AND COMPARISON OF VARIATIONS OF
SEISMO-TECTONIC MOTION RATE AND DYNAMICSOF THE ELECTRIC FIELD
IN NEAR-GROUND AIR

V.A. Shirokov, O.P. Rulenko
Institute of Volcanology and Seismology FEB RAS

K ey words: seismo-tectonics, earthquake, electric field

A new approach to evaluate the seismo-tectonic motion rate [ U] is based on the sun-daily
component of seismic process. In phase change conditions of relative compression-
decompression of the lithosphere, which is typical for subduction zones, an increase of U
corresponds to the growth of compression stress, whereas a decrease - to a relative stretching.
Normally it appears that during a short-term preparation of strong earthquakes, U essentially
increases. A new method of dynamics analysis of voltage gradient V ' in the near-ground air is
based on synchronous registration at two points. It comprises a difference of standardized values
V', received at these points.

Observations which were carried out in Southern Kamchatka in July-October 2006, we
compared variations of U and differences of standardized values V'. It revealed linear connection
of these parameters and sufficient concurrence in their time extremum. It is marked, that the
maximal values of parameters were observed 1-3 weeks before the strongest earthquake in
Southern Kamchatka with a Mw (NEIC) = 6,5. The received results evidence to significant
influence of processes in the lithosphere on dynamics of electric field in the near-ground air.

HABJIIOJAEHHWSA C HIOMOILIBIO FM-CW / MAGDAS BO BPEMSI BHE3AITHOT'O
HAYAJIA MAT'HUTHBIX BYPb

A. Hreoa’, M. Illunoxapa?, K. Hozaku?, K. IOmomo* 2
Omoen nayk o 3emne u nianemax, Ynueepcumem Kiouy, Anonus, a-ikeda@geo.kyushu-u.ac.jp
[Jenmp uccied08anusi OKOJI03eMHO20 npocmpancmed, Yuusepcumem Kiowy, Anonus,
yumoto@ser c.kyushu-u.ac.jp
SHayuonanouwlti uHCmumym uH@OpMayuOHHbIX U KOMMYHUKAYUOHHBIX MeXHOA02Ull, Anonus

KaroueBble cioBa: BHezanHoe Hayano (BH); pagap; nonocgepHoe anekTpudeckoe mnoe;,
noHocdepa; MarHUTHOE TOJIe

BHesanHoe yBennueHne nuHaMudeckoro nabiieHus (PSW) conHedHOro BeTpa MPUBOIMT K
BHE3AITHOMY YBEJIIMYECHUIO T€OMAarHUTHOTO I0JIsl, 0COOEHHO Ha HU3KUX HIMPOTaxX. Takoe siBICHHE
Ha3bIBaeTCs BHe3amHoe reomarHuTHoe Havaio (BH). MaruutHoe Bo3myiieHHoe mosie BH
M3y4alioCh MHOTUMH HCCIIEIOBATENSIMU. TeM HEe MeHee, DIIEKTPUUYECKHUE MOoJist, cBsi3aHHbie ¢ BH,
B MOHOC(Eepe Ha HU3KUX IIMPOTaX €Ile He TOCTATOYHO U3YUeHHBI.

JInst Toro 4toObl M3MeEpsATh AekTpuueckue moist, B Cacarypu, dykyoka (MarHuTHas
mmpoTa=23.2 rpaaycoB, MarauTHas noiarota=199.6 rpamycoB), Hamm paspabotaH pagap FM-
CW (BC panap). Habmonenus pagapa FM-CW 6butn Hadatsl B HOstOpe 2002 r. C moMoIisio
JOTUIEPOBCKOTO PEXUMa HAONIOJCHUS pajapa MOXKHO OIpPENeNATh CKOPOCTb BEPTHKAIBLHOTO
cmerenus (V) noHocdeps! u ee BIcoTy ¢ 10-cex BrIOOpKOil. MoHOChEepHOE 31eKTprYecKoe moje
E monydaercs ¢ momompio otHomeHuss E = -v X B. [lns pacyera marautHoro nons (B) B
Cacarypu ucnomns3yercst Mojenb |GRF. C moMoIpio BBIIIEYIOMSHYTOTO OTHOIIEHHUS MOYXHO
M3MEPHUTh MOHOC(HEPHOE DIEKTPUYECKOE IM0JIe B BOCTOYHO-3AMaHOM HANpaBICHUH, a TaKXKe
MOYKHO HaOJIOJIaTh KOPOTKOTICPHOHBIC SIBICHHS JICKTPUYCCKUX MOJCH, MPOHUKAOMIMX (WIN
PacIpOCTPAHSIOIINXCS) U3 MArHUTOIAY3bl B HU3KOIIMPOTHYIO HOHOC(hEDY.
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Msr BoiOpanu 40 coObitrii ¢ BH, xoTopbie Obutn ompenenensl Mmarautomerpom B KUJ
(mupota =23.6rpaaycos, gonrora =203.2 rpagycoB) u FM-CW pamapom 3a niepuos ¢ 2002 mo
2005 rr. MarauTHas CTaHIMs SIBJISETCS YacThio TXxookeanckoi e CPMN [FOmoTo u rpymma
CPMN, 2001]. Cravana mnpoaHAIN3UPOBAHBI M3MEHEHHS CTYNCHYATO-NOJO0HOW (QYHKIIMU
MOHOC(EpPHBIX JJIEKTpHUECKUX mojed Bo Bpems BH u oOnHapyxunu, 4to uHOHOC(hEpHBIE
ANEKTPUUECKHE TOJISl HAIIPaBJICHbI HA BOCTOK B JHeBHOE BpeMsi (06-20 LT) u Ha 3aman B HOuHOE
Bpemst (17-07 LT). Cpenuuii Auana3oH aMIDTMTYABI JIEKTpHUYecKuX mouieit cocraiser 0,5 MB/m
B aHeBHOE Bpemst 1 1,0 MB/M B HOuHOE Bpemsi. MbI CpaBHUIIM M3MEHEHHS CTYIIEHYATO-110100HO
(GYHKIUHU DIIEKTPUYECKUX MOJICH ¢ M3MEHEHUSMHU CTYIEHYAaTO-TI00OHON (YHKIIMH MarHUTHBIX
noJieid Bo BpeMsi BH u 00HapyKWIIN MOJIOKUTENBHYIO KOppesauuio (KodPUIUEHT KOPPEISIUT
=0.70) Mexay H3MEHCHUSMH OJIICKTPUYECKMX M MarHUTHBIX Tojied. MBI Takke CpaBHIIIH
MOHOC(EpHBIE IEKTPUUYECKHE MO C U3MEHEHUSIMHU B PSW BO BpeMsi MeXIUIaHETHOTO YAapHOTO
coObITHsA. Mexay HuMu HaOmoaanace cinabas koppensius (kodddunuent koppensimu =0.65),
B TO BpeMsl KaK MEXIy JIEKTPUUYCCKUMH TIOJISIMH coyiHeuHoro Betpa (ESw) m monochepHbMU
AIIEKTPUYECKUMH TIOJISIMU He OBbLIIO0 HaliIeHo HUKaKoi Koppensiun. Kaxercs, 4To noHOC(hEpHbIe
AIIEKTPUYECKHE TOJISI 3aBUCSAT B OCHOBHOM OT PSw.

OTH HaOMIONEHHs MPEATNOoNaralT, YTO MOHOC(EpPHBIE AIEKTPUYECKHE TMOJIT HAa HU3KHX
mupoTax Bo Bpemsi BH cocTodAT u3 aneKkTpruuecKux moJiel yTpo-BeUYep CO CPEeAHEN aMIUTUTYA0N
0,75 M/BM, kOoTOpBIE MPOHHUKAIOT M3 TOJIIPHOW HOHOC(EPHl B IKBATOPHAIBHYIO MOHOChEpY H
HaNpaBJICHHBIX Ha 3amaji dJEKTPUYECKUX IOJeW BOJH CXKaTus co cpeaHer amrumtynou 0,25
MB/M, KOTOpBIE PaCIPOCTPAHSIOTCS MONEPEK MarHUTOCHEPHI.

FM-CW / MAGDAS OBSERVATIONS DURING SC

A. Ikeda!, M. Shinohara?, K. Nozaki, K. Yumoto??2
‘Department of Earth and Planetary Sciences., Kyushu University, Japan
?Space Environment Research Center, Kyushu University, Japan
3National Institute of Information and Communication Technology, Japan

K ey words. sudden commencement (SC); radar; ionospheric electric field; ionosphere;
magnetic field

The sudden increase of the dynamic pressure (Psw) of the solar wind causes a sudden
increase of the geomagnetic field especially at low latitudes. It is called geomagnetic sudden
commencement (SC). The magnetic disturbance field SC has been studied by many researchers.
However, the SC-associated electric fields in the low-latitude ionosphere are not yet sufficiently
clarified.

In order to measure ionospheric electric fields, we have constructed an FM-CW radar
(HF radar) at Sasaguri, Fukuoka (magnetic latitude=23.2 degree, magnetic longitude=199.6
degree). The FM-CW radar observation started in November, 2002. By using the Doppler mode
observation of FM-CW radar, we can detect a vertical drift velocity (v) of the ionosphere and its
atitude with 10 seconds sampling. The ionospheric electric field E is derived by the relational
expression of E = -v x B. Where the IGRF model is used to estimate magnetic field (B) at
Sasaguri. From the above relation, we can measure the ionospheric electric field in the east-west
direction, and can observe short-period phenomenon of electric fields penetrating (or
propagating) from the magnetosphere into the low-latitude ionosphere.

We selected 40 SC events that were identified by using a magnetometer at KUJ (G.M.
Lat=23.6 degree, G.M.Lon=203.2 degree) and the FM-CW radar during the period from 2002 to
2005. The magnetometer station is part of the CPMN array [Yumoto and the CPMN Group,
2001]. At first, we analyzed step-function like changes of the ionospheric electric fields during
SC, and found that the ionospheric electric fields show eastward in daytime (06-20 LT) and
westward in the nighttime (17-07 LT). The averaged amplitude ranges of the electric fields are
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0.5mV/m in daytime and 1.0mV/m in the nighttime. We compared step-function like changes of
the electric fields with those of the magnetic fields at the time of SC, and found a positive
correlation (correlation coefficient=0.70) between the electric and magnetic field changes. We
also compared the ionospheric electric fields with changes in the Psw at the time of
interplanetary shock event. There was a weak correlation (correlation coefficient=0.65) between
them, while no correlation was found between the electric fields of the solar wind (Esw) and the
ionospheric electric fields. The ionospheric electric fields seem to depend mainly on the Psw.

These observations suggest that the ionospheric electric fields at low latitudes during SC
consist of dawn-to-dusk electric fields with the averaged 0.75mV/m amplitude, which penetrate
from the polar ionosphere into the equatorial ionosphere, and westward electric fields of
compressional waves with the averaged 0.25mV/m amplitude, which propagate across the
magnetosphere.

OJIYKTYAIIMU DP2 HOHOC®EPHOT O DJIEKTPUYECKOI'O ITOJIA,
HABJIOJAEMBIE C IOMOLIBIO BY PAJIAPA FM-CW

M. Hlunoxapa’, A. Hxeoa?, K. Hozaxu?, C. Bamapu?, K. Kumamypa’,
B.B. Bbmkoe4, b.M. llleeuoe4, K. IOmomo™?

Ylenmp uccnedosanus oxonoszemnozo npocmpancmea, Ynusepcumem Kioury, Anonus
2Omoen Hayk o 3emne u nianemax, Ynueepcumem Krowry, Anonus
*Hayuonanvusiti uHCMumym uH@OpMAyUOHHbIX U KOMMYHUKAYUOHHBIX meXHono2ull Anonus
4HHcmumym KOCMOGQU3UUEeCKUX UCCIe008aHULl U pacnpocmpanerus paouosonn [[BO PAH

Karouessblie cioBa: xonebanus DP2, panap FM-CW, nonocdepHoe arekTpudeckoe moJe,
noHocdepa.

leomarautHbie Qaykryanmn tuna DP2  xapakTepu3yloTcs KBa3HIIEPUOIUYECKHMU
BapHalMsAIMU C BpeMeHHOH mmKamoi mnpumepHo oT 30 MHHYT 10 HECKOJBKHX YacoB.
['eomaruuTHBIC TyNbcauu THUIa DP2 NOSBISIOTCS OJHOBPEMEHHO Ha BBICOKMX IIMPOTaX U Ha
JHEBHOH CTOpOHE YeTKO Ha »JKkBatope. HOKHO-HampaBlieHHbIE BpalleHHs MEXKIJIAHETHOTO
MarHUTHOTO TIOJIS SIBJISIFOTCSI OCHOBHBIM UCTOYHHMKOM KoJieOanuii DP2. DKkBHBajIeHTHAsE TOKOBas
cucrema kosiebanuit DP2 coctomT u3 AByX BHUXped B moisipHOH oOmactu. JlokambHoe
AIIEKTPUYECKOE T0JIE MPOHUKAET Ha HU3KHE MIMPOTHI U B DKBAaTOPHUAIBbHYIO 00sacTh. Ha qHeBHOM
CTOPOHE, YETKO Ha SKBATOPE, MOHOC(EPHBIN TOK CHIILHO YBEITMUNBACTCS MECTHBIM YBEINYCHUEM
npoBoauMocTH (3ddext ooTekanus). COOTBETCTBEHHO, MAaTHUTHBIC KOJICOAHHS YCUIIMBAIOTCS HA
JTHEBHOM CTOpPOHE YeTKO Ha dKkBarope. Mcmonb3ys 3Ty 0COOEHHOCTh MOKHO pPaccuuTaThb
JIOKaJIbHOE AJIEKTPUYECKOEe T0Jie B MOHOC(Epe MO M3MEPEeHUsM MarHuTHOTo moist. C apyroi
CTOPOHBI, HMOHOC(EpHas MPOBOJUMOCTh YMEHbBIIAETCS B HOYHOE Bpems. Takum oOpaszom,
MOHOC(EpHBIi TOK YMEHBIIAETCS Ha HOYHOW CTOpPOHE YEeTKO Ha JKBarope. B stom cmydae,
KOJIEOaHUS AIIEKTPUYECKOTO TOKa B MOHOC(Epe HENb3s1 paCCUUTATh M0 MATHUTHBIM BapHaIUsIM.
Jyis TorO, YTOOBI HAOMIOAATh HOHOC(HEPHOE AEKTPUIECKOE TI0JIE B HOYHOE BpeMsi, HE0OX0IMMO
npsiMoe HaOIIroIeHUe 3a HoHOCQepoit ¢ momoirsto BU pamapa.

BY pamap FM-CW (wactoTHO-mMoaynaupyemas He3aTyxawoomias BOJHA) — 3TO
Pa3sHOBHIHOCTh MOHO30HIAa. Hamr pagap u3mydaeT BOJIHY BBICOKOW 4YacTOTHI B MOHOC(hEpY H
HaOJIO/1aeT JAOTUIEPOBCKHE CMEIICHUSI YacTOThI BOJIHBI, OTPaKEHHON MOHOC(epol. Marnutyna
JOTUIEPOBCKOTO  CMEUICHHUS TMOJYYeHHOW YacTOTHl BOJHBI COOTBETCTBYET BEPTHKAIBLHOM
ckopocTu cmernieHus noHochepsl. MoHocdepHas mnazma mepenBuraercs cMmemenneM E X B.
JlokanmpHOE DJEKTPUYECKOE TI0JIE€ CTAHOBUTCS BO3MOXKHBIM HCTOYHHUKOM BEPTHUKAIBHOTO
CMEIIEHHs HU3KOIUPOTHON HOHOC(hEPHI.

CornacHo 3TOW OCOOCHHOCTH HM3KOUIMPOTHOW HMOHOC(EpHl KOJCOAHUS JOKaIBHOTO
AIIEKTPUYECKOTO TIOJIS,, CBA3aHHBIE C TE€OMArHUTHBIMU KojieOanmsmu DP2, mabmomamuch c
nomo1ibio BU pagapa FM-CW na HuskomupotHoi ctaninuu Cacarypu (SAS), SAnonus. /lanHbie
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tuxookeanckoit cern MaruuromerpoB MAGDAS/CPMN u NICT Takke MCIOJB3YIOTCS IS
CpaBHEHHs ¢ MarHUTHBIME Bapuarusmu. Konebanus DP2 noHochepHOro 3MeKTpuieckoro moJis
HaOJIo1aTMCh KaK Ha THEBHOM, TaKk M HA HOYHOW CTOpPOHAX Ha HU3KHX MIUPOTaX. DTH KOJIeOaHHS
UMEIOT KOPPEJISIHNIO C MArHUTHBIMU KosieOaHussMu DP2, HabmojaeMpIMu B TTOJIIPHON 0071aCTH U
Ha JHEBHOW CTOpOHE YeTKO Ha »dKkBarope. Kakercs, uro HaOI0JaeMble BEpTUKAIbHBIC
CMeIeHHsT HMOHOc(ephl Ha HHU3KOUIMPOTHOW cTaHIMM SAS BBI3BaHBI TPOHUKHOBEHHEM
AIIEKTPUYECKOTO TOJISl pACCBET-3aKaT U3 MOJISIPHON 00JIaCTH.

Mst ycranoBuwim BY pagap FM-CW na cranuum [Taparynka B centsiope 2006 roga st
HaOMIOIEHUI 32 IIHMPOTHBIM KOHTYPOM HOHOC(EPHOTO JIOKATHHOTO AIIEKTPUYECKOTO TMOJI,
KOTOpOE pacHpOCTpaHseTCsl OT MOJSIpHOM oOnactu. B nokmane OyayT mpencTaBieHBI TEpBbIe
pe3yIbTaTHI.

DP2 TYPE IONOSPHERIC ELECTRIC FIELD FLUCTUATIONS OBSERVED BY FM-
CW HF RADAR

M. Shinohara’, A. Ikeda?, K. Nozaki®, S. Watari®, K. Kitamura.?,
V. V. Bychkov*, B. M. Shevtsov*, K. Yumoto? 2
‘Space Environment Research Center, Kyushu University, Japan shino@geo.kyushu-u.ac.jp
?Department of Earth and Planetary Sciences., Kyushu University, Japan
SNational Institute of Information and Communication Technology, Japan
* Ingtitute of Cosmophysical Research and Radiowaves Propagation (IKIR) of the Far Eastern
Branch of Russian Academy of Sciences

Key words: DP2 fluctuations, FM-CW radar, ionospheric electric field, ionosphere.

DP2 type geomagnetic fluctuations are characterized by quasi-periodic variations with
time scales of about 30 minutes to several hours. DP2 type geomagnetic fluctuations appear
coherently at high latitudes and at the dayside dip equator. Southward turnings of the
interplanetary magnetic field are main cause of DP2 fluctuations. The equivalent current system
of DP2 fluctuations consists of two vortices in the polar region. And the zonal electric field
penetrates to the low latitudes and the equatorial region. In the dayside dip equator, ionospheric
current is strongly amplified by the localized conductivity enhancement (Cowling effect).
Accordingly, magnetic fluctuations are amplified in the dayside dip equator. By using this
peculiarity, the zonal electric field in the ionosphere can be estimated from the magnetic field
measurement. On the other hand, the ionospheric conductivity is decreased in the nighttime.
Therefore, the ionospheric current is decreased in the night side dip equator. In this case, electric
field fluctuations in the ionosphere cannot be estimated from magnetic variations. In order to
observe the ionospheric electric field even in the nighttime, the direct observation of the
ionosphere by the HF radar is needed.

The FM-CW (Freguency Modulated Continuous Wave) HF radar is a kind of ionosonde.
Our radar transmits high frequency wave to the ionosphere, and observes the Doppler shift of the
wave frequency reflected by the ionosphere. The magnitude of the Doppler shift of the received
wave frequency corresponds to the vertical drift velocity of the ionosphere. The ionospheric
plasma is moved by the E x B drift. The zonal electric field becomes a possible cause of the
vertical drift of the low latitude ionosphere.

According to this feature of the low latitude ionosphere, zonal electric field fluctuations
associated with DP2 type geomagnetic fluctuations were observed by using the FM-CW HF
radar a the low latitude sation, Sasaguri (SAS), Japan. Magnetometer network of
MAGDAS/CPMN and NICT are also used to compare with magnetic variations. DP2 type
fluctuations of the ionospheric electric field were observed at both the dayside and the nightside
low latitudes. These fluctuations correlated with DP2 type magnetic fluctuations observed in the
polar region and the dayside dip equator. It seems that observed vertical drifts of the ionosphere


mailto:shino@geo.kyushu-u.ac.jp

50

a the low latitude station, SAS are caused by the penetration of the dawn to dusk electric field
from the polar region.

We have installed new FM-CW HF radar at the Paratunka station in September 2006 to
observe the latitudinal profile of the ionospheric zonal electric field which is penetrated from the
polar region. Initial results will be shown in the presentation.

HA3EMHBIE HABJIIOAEHUS 3A TEPMOC®EPHBIMU/ HOHOC®EPHBIMH
BOJIHAMMU U 3A HU3KOIINUPOTHBIM CBEYEHUEM ATMOC®EPHI C
MOMOIbIO MTAHOPAMHBIX OXJIAZKKJAEMBIX II3C ®OTOINPUEMHHUKOB

K. Shiokawa, Y. Otsuka, T. Ogawa
Jlabopamopus conHeuHo-3eMHO20 OKpyHcaowe2o npocmpancmea, Hazovckuii ynusepcumem,
Anonus, shiokawa@stelab.nagoya-u.ac.jp

KaroueBble cioBa: me3ocdepa, trepMmocdepa, (oronpueMHHK, oxIaxkaaemas Kamepa,
reoMarHuTHas Oyps.

Hamu ycraHoBneHsl neBath naHopamubix [13C kamep B Smonun (Ha 4 craHunumm),
Agscrpanuu (1 crannus), Mugonesun (1 cranuwms), Kanane (2 crannun) u B CIIA (1 crannus),
KOTOPBIE SIBJISIOTCS YaCThIO ONTHYECKUX (HOTONMPUEMHHKOB JUIs HaOIromeHus 3a Me3ochepoit u
tepmocdepoit  (OMTI, http://stdb2.stelab.nagoya-u.ac.jp/omti/index.html).  ®oTonpueMHUKH
U3MEPSIOT M3ITy4eHUE CBEUYCHHs aTMOC(ephl Ha CIEAYIOIUX JIIHHAX BOJH: 557.7 HM (Kucmopo,
Beicota: 90-100 kM), 630.0 um (kucnopon, 200-300 kM), u 720-910 HM (M3TyYeHHE TOJIOCHI
ruapokcuia, 80-90 km). [Ipu U3MepeHUsIX ¢ MOMOIIHIO (POTOMPUEMHHUKA MOXHO TIOYYHTh JIBYX
MPOCTPAHCTBEHHbBIE H300paKEHHS IPABUTAI[HOHHBIX BOJH HeOoJbIIoN mikansl (Menee 100 km) B
o0iacT Me30may3bl, TepeMemaromuecs: HoHOC(hEepHble BO3MYILEHHUS CpeaHeld W OOJbIION
HIKajiel B TepMocdepe/ronocdepe, U sSBICHUS CBeueHHsT atMoc(epbl Ha HU3KHMX IMHPOTaX BO
BpeMsi MarHUTHBIX Oypb. B 3TOM noknaze MBI JaeM 0030p XapaKTEpPHBIX YepPT 3THUX BOJH H
CBEUEHHUI aTMocdephl, KOTOphIE HAOIIOAAIOTCS C TOMOIIBI0 (POTOMPHUEMHHKOB. MBI TaKxke
NpeACTaBisieM Hall IUIaH YCTAHOBKH HOBBIX  ()OTONPUEMHHKOB UM  HMHIYKIIMOHHBIX
MarHuromerpoB Ha JlaneHem Boctoke Poccum B corpynHmuectBe ¢ MHcTHTyTOM
KOCMO(HM3HUYECKUX UCCIICIOBAHUI U pactipocTpanenus paanososH (MKWP) IBO PAH.

GROUND-BASED OBSERVATIONS OF THERM OSPHERIC/IONOSPHERIC WAVES
AND LOW-LATITUDE AURORASUSING ALL-SKY COOLED-CCD IMAGERS

K. Shiokawa, Y. Otsuka, and T. Ogawa
Solar-Terrestrial Environment Laboratory, Nagoya University, Toyokawa, 442-8507, Japan (E-
mail: shiokawa@stel ab.nagoya-u.ac.jp)

Key words: mesosphere, thermosphere, airglow imaging, CCD camera, geomagnetic
storm

We have been operated all-sky CCD imagers in Japan (at 4 stations), Australia (1 station),
Indonesia (1 station), and Canada (2 stations) as part of the Optical Mesosphere Thermosphere
Imagers (OMTIs). The imagers measure airglow emissions at wavelength of 557.7 nm (oxygen,
altitude: 90-100 km), 630.0 nm (oxygen, 200-300 km), and 720-910 nm (hydroxyl band
emissions, 80-90 km). Through the measurements, the imagers can obtain two-dimensional
images of small-scale (less than 100 km) gravity waves in the mesopause region, medium- and
large-scale traveling ionospheric disturbances in the thermosphere/ionosphere, and auroral
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phenomena at low-latitudes during geomagnetic storms. In this paper, we review characteristics
of these waves and auroras observed by the imagers. We also introduce our plan to install new
imagers and induction magnetometers in far-eastern Russia in collaboration with the Institute of
Cosmophysical Research and Radiowave Propagation (IKIR), Far Eastern Branch of the Russian
Academy of Sciences.

MPOEKT MAGDAS JUISI U3YYEHUSI KOCMUYECKOI U JINTOC®EPHOM
MOI' O/IbI

K. IOmomo
Llenmp uccneoosanus okonozemnoco npocmparcmea, Kowy Yuusepcumem, Anonus
yumoto@ser c.kyushu-u.ac.jp

Karouessbie ciioBa: MAGDAS, kocMuueckast orojia, JiutocqepHasi moroia

OIHMM W3 HaNpaBJICHHH HCCIEAOBaHUN coJHeYHO-3eMHOU ¢u3uku (C3d) B aBamuath
NIEPBOM BEKE SIBIISIETCS TOJIEPKAHUE UEIOBEUECKOW JIESTENPHOCTH C TOYKM 3pEHHS
¢dbynnamenTanpHoro M3ydeHus. HoBas HayuHas nenb coobmiectBa C3® — 3T0 co31aHue HOBOM
¢u3uKy, T.. MHOTO(PYHKIMOHAIBHBIX CBsi3el cioxkHOW cuctembl CousHile-3emisi. CpeacTBom
JUTSL TOCTHOYKEHUS 3TOW IIETH SBJISIETCS CO3aHUE CETH CTAHIUH ISl TJI00ANBHBIX HAOMIOACHUN 1
MO/ICTTHPYIOINX CTaHIUI TSt 00BETMHEHHOTO MOJICTTHPOBAHHS/IMITHPUIECKOTO
monenupoBanus. LleHTp uccnenoBanus okonozemuoro npocrpanctBa (SERC) B YuuBepcutere
Kromry Havan pa3BUBaTh HOBYIO HA3€MHYIO CEThb MATHUTOMETPOB B COTPYIHUYECTBE C TIPUMEPHO
30 opraHu3zanusMu BO BCEM MUPE BO BpeMs MEXyHAPOIHOTO renuodusuyeckoro roga (MI'T).

SERC ycranoBut o6opynoanre MAGDAS (Cucrema c60pa MarHMUTHBIX JaHHBIX) Ha 50
craniusax B pailone CPMN (TuxookeaHckasi ceTb MarHUTOMETpoB), U pagapsl FM-CW Bromb
210° marautHoro Mepuauana. Oxono 20 u 10 cucrem MAGDAS 6putn ycTaHOBIIEHBI BOJIb
210" marautHOro Mepuanana B 2005 rogy u 4eTko BJOJb MarHuTHOTO 3kBartopa B 2006 roy. B
2007 rogy 20 cucrem MAGDAS 6ynyt ycTaHOBJIeHBI B Takux Mecrtax, kak HOxHas Adpuka,
Wupus, Uranus, Mekcuka, Anscka, Cubupp u Anrapkruka. [lenbe MAGDAS — crath camoit
OOMIMPHON HAa3eMHOW MOHHUTOPHHIOBOM CHCTEMOW MAarHMTHOTO MMOJisA 3eMiIM. DTa CHCTeMa He
COMEpPHUYAET C KOCMHUYECKMMHU HaOmroneHusiMu. TouHee, Ha3eMHas CETh JIOMOJHSET
HaOmroeHust M3 KocMmoca. [ mosHOro HaOMIoAEHUS 3a COJHEYHO-3€MHBIMU COOBITHSMH
HE00X0IMMO J1Ba BU/IA TaHHBIX.

MAGDAS/ICPMN rpy6o nenstcs Ha jaBe dvactu: (1) MarHuToMeTp M cuUcTeMa
cOopa/tiepesaun AaHHBIX, ycTaHoBieHHas Ha craHiusax CPMN: cucrema MAGDASA, (2)
crcrema cOopa/niepeaun TaHHBIX, ycTaHOBIIeHHas Ha cTannusx B SERC: cucrema MAGDAS-B.
CucremMa HOBOTO MarHHTOMETpa M3 3-X OCEBOTO KOJIBIEBOTO JAT4YMKa, HAKIOHOMEPOB H
TEPMOMETpa, BCTPOCHHOTO B  JAaTYUK, (EPPO3OHIOBOIO MarHUTOMETpA, YCTPOHCTBA
cOopa/tiepesaun JaHHBIX M Oj0ka nmutanus. OO Bec cuctembl mMaruutromerpa MAGDAS
cocTaBisieT MeHee 15 Kr. VYcTpoilcTBO aAns mepefaud JaHHBIX I[EpelaeT IOJIyYEHHYO
nH(OPMALIMIO B PEXKHME pPEaTbHOTO BpeMEHU W3 oThaieHHbIX craHimii B SERC, fnonus, c
MOMOIIIBIO OJTHOTO M3 BO3MOXHBIX IyTeil: VMHTepHeT, Tene(oHHAs JUHUS WM CIYTHHKOBAS
TeneOHHAS JIMHHUSL.

Jlnst Toro, 4ToOBl MOHATH CIOXHYIO cucteMy ConHie-3eMisi U ee BIMSHHE Ha JKU3Hb
YeJIOBeKa, Mbl JIOJDKHBI YETKO TMPEJCTAaBISATh TJIOOANBHYIO IHHAMUKY T'€OKOCMHUYECKOU
TUTA3MEHHOM Cpe/ibl BO BpeMsi MarHUTHBIX Oypbh M aBPOPaJbHBIX CyOOYpb, 3JEKTPOMArHUTHBIN
OTKJIMK HOHO-MarHUTOC(epsl Ha pa3IuyHbIe H3MEHEHHUS! COJTHEUHOTO BETpa M MPOHUKHOBEHHE H
pacmipocTpaHeHne MexaHu3MoB Bo3mymieHnit DP2 CHY nuamnazoHa w3 0O0JIACTH COJTHEYHOTO
BETpa B 3KBaTOpHaNIbHYI0 HOHOChepy. OObunbIe qaHHbIe co cTannuii MAGDAS/CPMN moxHO
UCTONB30BaTh Uil M3y4eHHs JOJTOCPOYHBIX BapHalWii, HampuMep, MarHUTHBIX Oypb,
aBpOpPAIBHBIX CYyOOYyph, S(, U T.I., B TO BpeMs Kak nuddepeHIraabHbple U IPOyIIeHHbIE Yepe3
MOJIOCOBOW (pUIIBTP JaHHbIE OyIyT HMCIoJib30BaThes it uzydenns CHY BoH, mepexoHbIX H
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UMITYJIbCHBIX SIBJICHUWH. AHamu3upys 3TH HoBble jgaHHble — MAGDAS data, Mbl Moxem
BBIMOJIHATh MOHUTOPUHT B pealbHOM BpeMeHH u MozenupoBanue (1) riobambHO#M
TPEXIPOCTPAHCTBCHHOW TOKOBOM CHUCTeMBbl W (2) IUIOTHOCTH OTHOAMOMIeH IUIa3Mbl IS
ITOHUMAaHMSI MIEKTPOMATHUTHBIX U3MEHEHUN U U3MEHEHUI IIJIa3MEHHOU Cpelibl B TEOKOCMOCE BO
BpeMsl TeNHO-MarHUTOC(EepHBIX Oypb, a Takke Mbl OyAeM pa3BHBAaThb METOJl IPOrHO3a
muTocdepHoit morop! ¢ momoisio qaHasix MAGDAS.

MAGDAS PROJECT FOR MONITORING SPACE AND LITHOSPHERE WEATHER
K. Yumoto

Spoace Environment Research Center, Kyushu University, Japan,
yumoto@ser c.kyushu-u.ac.jp

Key words: MAGDAS, Space Weather, Lithosphere Weather

One purpose of the Solar Terrestrial Physics (STP) research in the twenty-first century is
to support human activities from an aspect of fundamental study. The scientific new aim for the
STP society is a creation of new physics, i.e.,, multi-scale couplings of the complex and
composite Sun-Earth system. The goals for the attainment of the purpose are to construct
Network Stations for global observations and Modeling Stations for integrated simulation/
empirical modeling. The Space Environment Research Center (SERC), Kyushu University
started to deploy a new ground-based magnetometer network, in cooperation with about 30
organizations in the world during the period of International Heliophysical Year (IHY).

The SERC will install the MAGDAS (MAGnetic Data Acqusition System) units at 50
stations in the CPMN (Circum-pan Pacific Magnetometer Network) region, and the FM-CW
radars along the 210" magnetic meridian. Nearly 20 and 10 MAGDAS units were installed along
the 210° magnetic meridian in 2005, and along the magnetic dip equator in 2006. In the year
2007, 20 MAGDAS units will be deployed in places such as South Africa, India, Italy, Mexico,
Alaska, Siberia, and Antarctica. The goal of MAGDAS is to become the most comprehensive
ground-based monitoring system of the earth's magnetic field. It does not compete with space-
based observation. Rather, this ground-based network complements observation from space. To
properly study solar-terrestrial events, data from both are required.

MAGDAS/CPMN are roughly divided into two portions. (1) magnetometer and data
logging/transferring system installed at the CPMN stations: MAGDAS-A system, (2) data
acquisition and monitoring system installed in SERC: MAGDAS-B system. The new
magnetometer system consists of 3-axial ring-core sensors, tiltmeters and thermometer in sensor
unit, fluxgate-type magnetometer, data logging/transferring unit, and power unit. The total
weight of the MAGDAS magnetometer system is less than 15 kg. The data transferring unit
transfer the obtained data in real time from the overseas stations to the SERC, Japan, by using
three possible ways: Internet, Telephone line or Satellite phone line.

In order to understand the complex Sun-Earth system and its effects to human lives, we
have to clarify global dynamics of geospace plasma environment during magnetic storms and
auroral substorms, the electromagnetic response of iono-magnetosphere to various solar wind
changes, and the penetration and propagation mechanisms of DP2-ULF range disturbances from
the solar wind region into the equatorial ionosphere. The ordinary data from the
MAGDAS/CPMN stations can be used for studies of long-term variations, e.g. magnetic storm,
auroral substorms, Sq, etc., while the differential- and bandpass-filtered data will be useful for
studies of ULF waves, transient and impulsive phenomena. By analyzing these new MAGDAS
data, we can perform a real-time monitoring and modeling of (1) the global 3-dimensional
current system and (2) the ambient plasma mass density for understanding the electromagnetic
and plasma environment changes in the geospace during helio-magnetospheric storms and also
we will develop a method for lithosphere weather forecasting from the MAGDAS data
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CEKITHA 3 «<PACITPOCTPAHEHHE PA/THOBOJIH B YC/IOBHAX ITOBBIIIIEHHOH
COJTHEYHOH, TUKJIOHHYECKOH H CEHCMHYECKOH AKTHBHOCTH»

BJIUAHUE NOHOC®EPBI HA PAIMOACTPOHOMUMWYECKHUE CUT'HAJIBI ITPU
PA3JIMYHBLIX YPOBHAX COJTHEYHON U TEOMATHUTHOM AKTUBHOCTH.

2JI. Agppaiimosuu, I1.B. Tamapunos, F0.B. fcioxkeeuu
Hucemumym conneuno-3emnou ¢usuxu CO PAH, afra@isz.irk.ru

Karouessble cioBa: apdexr Dapanes, nonochepa, GPS

B pammoactpoHOoMuu Oonblioe BHUMaHHE yaensercss u3ydeHnto YKB wuzmydeHus
panuoNCTOYHUKOB. B HacTosIee BpeMsi pa3BOPAuYMBAIOTCS OOJIBIINE PAANOTENECKOIBI-PEIIETKH
(LOFAR, 30-240 MI'u; MIRA, 80-300 MI'n), npeaHa3HaueHHbIC ISl PETUCTPALUH U3TY4CHHUS
nynbcapoB. Peructparuss YKB pagmousnyuenus CoJiHIIA SBJISIETCS OJJHUM U3 OCHOBHBIX
METOJIOB MOHHTOPHHTA BBIOPOCOB KOPOHANBHOW Macchl. [lpu wmHTEeprperanuu HaONIOICHHNA
HEOOXO/IMMO YUUTHIBATh MCKAKEHUS PaJAMOACTPOHOMHUYECKHX CHUTHAJIOB B MOHOC(hepe 3eMI.
Ms1 pazpaboTanu METOJ M MPOrpaMMHOE oOecrieueHne i pacuyera mepbl Bpamenus (RM) u
mepsl mucniepcur (DM) curnanoB B monochepe. Mbl ucnoss3oBainu Moens nonochepst IRI-
2001, moxens marautHOTO TOJs |IGRF-10 M 3HaueHUs MOJTHOTO AIEKTPOHHOTO COJIEPKAHMS,
MOJIyYEHHBIE 10 JTAHHBIM CETH ABYX4YacTOTHHIX npueMHHKOB GPS. 3nauenuss DM u RM 3atem
MEPECUYUTHIBAIIUCH B BEIUYMHBI (ha30BOM 3aJ€pKKU U MOBOPOTA IUIOCKOCTH TOJIAPU3AIMH, B
(GYHKIMU aMIDTUTYIHOW W CIEKTpaJbHOW Monayisuuu. Hamu mpemioskeH MeTox KOppeKIHu
MOHOC(HEPHOTO CHUTHAJIAa U BOCCTAHOBJICHHSI MCXOJHOTO pamuocurHana («1o moHocheps»). Ha
npumepe paauoteneckornoB LOFAR u MIRA cnemansl pacdeTsl sl pa3lUYHBIX YPOBHEH
F€OMarHUTHOM M COJHEYHON AaKTUBHOCTH, a TakKe JUISl pas3JIMyHbBIX YIJOB IPUX0Ja
paauon3IyyeHUS.

IONOSPHERE INFLUENCE ON RADIOASTRONOMICAL SIGNALS
FOR DIFFERENT LEVELS OF GEOMAGNETIC AND SOLAR ACTIVITY

E.L. Afraimovich, P.V. Tatarinov, Yu.V. Yasukevich
Institute of Solar-Terrestrial Physics SB RAS

K ey words: faraday amplitude modulation, ionosphere, GPS

VHF signals are widely used for observations of the Sun and pulsars. Nowadays huge
VHF radio astronomical arrays (LOFAR, 30-240 MHz, MIRA, 80-300 MHz) are being
constructed to record pulsar radiation at maximum possible distance. Registration of VHF solar
radio emission is very important along with others methods of monitoring of coronal mass
gjections. At the interpretation of the data it is necessary to take into account the possible
distortions of these signals at the Earth ionosphere. We have developed a method and software
for calculation of the ionosphere signal rotation (RM), and dispersion (DM) rate. We used the
ionosphere model 1RI-2001, magnetic field model IGRF-10 and values of ionosphere total
electron content as deduced from GPS measurements. The obtained values of the ionosphere DM
and RM were recalculated into characteristics of phase delay, Faraday amplitude modulation,
spectrum distortion and polarization changes. We proposed the relevant method of ionosphere
signal corrections permitting to reconstruct the initial parameters of radio astronomical signals
(«before ionosphere»). In the paper we made calculations for different levels of geomagnetic and
solar activity. On the examples of radio telescopes LOFAR and MIRA we examined dependence
of radio telescope on location and of radio sources on angular position as well.
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BAPUALIMU ®A3BI U AMIIVIMTY IbI CJAB ITOJISA BO BPEMSA
COJIHEYHOTI'O 3ATMEHMUS 9 MAPTA 1997 r.

U .H. IToooenvckuii, A.U. Iloooenvckui
Hnuemumym xocmouszuueckux ucciedosanuti u pacnpocmpatenus paouosonn J{BO PAH,
podd-igor @yandex.ru

KaroueBble cjioBa: conHeyHoe 3aTMeHne, noHocgepa, CJIB.

Paarona0roieHUST BO BpeMsl COJTHEUHOTO 3aTMEHHSI MMO3BOJIAIOT U3y4aTh HOHOC(HEpPHBIC
MMpoHECChbl, MNPOUCXOOAINIUC B YCIOBUAX 6I)ICTpOFO U3MEHEHUSI HHTCHCUBHOCTH COJIHESYHOM
pagvalMy TMpU TOYTH TOCTOSTHHOM 3eHUTHOM yrie ConHuoa. HekoTopsle pe3ynbTaThl,
OoTHOCsIIHecs K 3atMeHnio 9 mapra 1997 r., 00Cy)1af0TCsS B 3TOM COOOIICHUH.

VARIATIONS OF PHASE AND AMPLITUDE OF ULW FIELD
DURING SOLAR ECLIPSE ON MARCH 9, 1997

|.N. Poddelsky, A.l. Poddel sky
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: Solar eclipse, ionosphere, VLF.

Radio observations during a solar eclipse allow to study ionospheric processes occuring
in conditions of fast change of intensity of solar radiation at almost constant zenit corner of the
Sun. Some results concerning to an eclipse on March, 9 1997 are discussed.

BEPOSITHOCTHBIE XAPAKTEPUCTUKH HOHOC®EPHBIX MEPIIAHUM
U .H. IToooenvckuii, A.U. Iloooenvckui

Hnemumym xocmouzuueckux ucciedosanuii u pacnpocmpatenus paouosonn J{BO PAH,
podd-igor @yandex.ru

KiroueBble ¢ji0Ba: MepliaHusi, TeOMarHuTHasI akTUBHOCTh, noHOoc(hepa, NC3.

B npencraBieHHOM — JOKJIAZ€  PacCMOTPEHBl  BEPOSTHOCTHBIE  XapaKTEPUCTHUKU
MOHOC(EpPHBIX MEpLAHHWH, TIOJyYeHHbIE TIO0 pe3yabTaraM pEeTrUCTPAlldd  aMIUIUTYIHBIX
bnykryaruit  paguocursanoB MMC3 wa wacrote 150 MI'm ma CeBepo-Bocroke Poccum.
OmnpeneneHo, YTO BEPOATHOCTh HAONIOJCHUS HOHOC(EpHBIX (IyKTyanuid MakcUMajbHa B
YTpEeHHHE 4Yachl U MHUHHMajbHa BedepoM. Ha ceBepHBIX IMpOTax HAOIIOJACTCS BBIJACIICHHE
JTHEBHOTO MaKCHMMyMa BEPOATHOCTH HOHOC(EpHBIX MepHaHuid. I[loBBIIIIEHHE CONHEYHOW H
T€OMarHUTHOM aKTUBHOCTH TPUBOJUT K OOIIEMY YBEJIWYECHHUIO BEPOSITHOCTH HAOIIOIACHUS
MEpLaHuii, XOTS HUMEITCI HEKOTOpbhle ocoOeHHOCTH. [IpuBeneHHBIE JaHHBIE JAIOT
IIPEJICTABICHUE O CE30HHOM, CYTOYHOM U UIMPOTHOM paclpeiesieHUsIX BEPOSTHOCTU
MOHOC(EPHBIX MEPIIAHUH B PA3IMYHBIX T'€O(DU3NIECKUX YCIOBHSIX.

PROBABILISTIC CHARACTERISTIC OF THE IONOSPHERIC SCINTILLATIONS

|.N. Poddelsky, A.l. Poddel sky
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: VHF scintillation, geomagnetic activity, ionosphere, ASE.
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In the report probabilistic characteristics of the ionospheric scintillations are considered.
They were received by the results of registration of amplitude fluctuations of radio signals from
an artificial satellite at the frequency 150 MHz in the North-East of Russia. It was determined,
that the probability of observation of ionospheric fluctuations is maximal in the morning and
minimal in the evening. Day maximum of probability of ionospheric scintillations is observed in
northern latitudes. Increase of solar and geomagnetic activity leads to the general increase of
probability of observation of scintillations though there are some peculiarities. These data give
an idea about seasonal, daily and latitudinal distributions of probability of ionospheric
scintillations in various geophysical conditions.

MMOJISIPU3ALIAA ATMOC®EPHBIX IIOMEX B HOHOC®EPHOM KAHAJIE CBSI3U
B.II. Cueokone

Hnemumym xocmouzuueckux ucciedosanuii u pacnpocmparenus paouosonn J{BO PAH,
vsivokon@mail.ru

KiroueBble ¢jI0Ba: mosipu3aiysi, arTMOCHEpHbIE IOMEXH, TIOICTUIIAIOMIAS TOBEPXHOCTb.

HNHCcTHTyTOM KOCMO(MM3MYECKHX HCCIIEOBaHUN M pacrpocTpaHeHus paauoBosH JBO
PAH mnpoBefeHBl ASKCIEPUMEHTHI TI0 HCIOJB30BAHMIO BOJH BpPAIAIOMICHCS MOJSPU3ALUN B
KOPOTKOBOJIHOBOM JIMAIa30HE, MOKA3aBIINE CYIIECTBEHHOE MOBBIIICHHE MTOMEXO0YCTOHYUBOCTH
U TIPOITYCKHOHM CIIOCOOHOCTH MOHOC(EpHOrO KaHajla CBSI3U. B XoJe mcclieioBaHU yTOYHEHBI
MOJISIPU3ALIMOHHBIE CBOWCTBA aTMOC(HEPHBIX MOMEX U PE3YAbTHPYIOLIETO TMOJIs, 00pa3yIoIIerocs
npu UHTEpPEepPeHIUH TPSAMOW M  OTPAKEHHOH OT TOJYNPOBOJISIICH —IOACTHIIAIOIICH
MOBEPXHOCTHU BOJTH.

OKCIEpUMEHTAIBFHO YCTAHOBJICHA AIIIUIITUYECKAs MOJISIPU3AUs aTMOCHEPHBIX MTOMEX U
MIOJTy4EHbI OIICHOYHBIE BETMUMHBI KOA(PHUIIMEHTA OJISPU3ALUN aTMOCHEPHBIX TTOMEX, KOTOpPhIE
JUTSL HAaIlpaBJICHUS CeBEP-FOT Ha moimyocTpoBe Kamyarka Haxossatcs B penenax 0,09-0,37.

[Toka3aHa 3aBUCHUMOCTH 3aMHpaHHI IMMOJIA B TOYKEe NpuéMa OT IOJIOKEHHs] BUOpaTopa
OTHOCHTEIILHO TOJICTHIIAIONIEH TTOBEPXHOCTH Ha TIepeIaloIIel CTOPOHE.

POLARIZATION OF SHORT WAVESIN THE IONOSPHERIC COMMUNICATION
CHANNEL

V.P. Sivokon
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS vsivokon@mail.ru

Key words: polarization, atmospheric noise, underlying surface.

The Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS
conducted experiments on application of rotating polarization waves in short-wave range. These
waves show considerable increase of noise stability and carrying capacity of ionospheric
communication channel. In the course of investigation we specified the polarity properties of
atmospheric noise and of total field, formed during the interference of direct waves and those
reflected from a semiconducting underlying surface.

Elliptic polarization of atmospheric noise was experimentally derived. We also obtained
evaluative values of atmospheric noise polarization coefficient, they are within the limits 0.09-
0.37 for the North-Southern direction of Kamchatka peninsular.

Dependence of field fadings at the receiving point from the oscillator location relatively
the underlying surface on the transmitting side is shown.
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CEKITHA 4 «<MOAEJTHPOBAHHUE 'EO®H3HYECKHX ITPOIJECCOB H ITOJIEH»

BBISIBJIEHUE AHOMAJIBHBIX U3BMEHEHWI B MOHOC®EPHBIX IIAPAMETPAX
HA OCHOBE MOJIEJbHOTI' O ITPEJICTABJIEHAS CUTHAJIOB KPUTHYECKOUN
YACTOTBDI foF2

B.B. bozoanoe, O.B. Manopuxkoea, 10.A. Ilon0306
Hnemumym xocmoguzuueckux ucciedosanutl u pacnpocmpamerus paouosonn /[BO PAH

KawuesBble cjioBa: noHocepa, KpUTHIECKask 4acTOTa, BEUBIET-IpeoOpa3oBaHus,
HEWPOHHBIE CETH.

B mnacrosimeit pabote o0cyxkmaeTcsi HOBBIM MeTOJ OOpPaOOTKH CTPYKTYpBI CHTHAA.
MogenupoBaHue CHrHaja BBITIOJIHEHO HAa OCHOBE KOMOWHHMPOBAHHMS METOJA BEHBICT-
npeoOpa3oBanusi W HEHpOHHBIX cereid. OOCyxkmaercs mpearnojaraeMoe MPUOIIKEHHEe Ha
npuMepe 00pabOTKU JAHHBIX PETHCTPUPYEMOTO CHTHANIAa KPUTHYECKOW 4acToThl foF2.

DETECTION OF ANOMALOUS CHANGESIN IONOSPHERIC PARAMETERS ON
THE BASISOF MODEL PRESENTATION OF CRITICAL FREQUENCY
foF2 SIGNALS

V.V. Bogdanov, O.V. Mandrikova, Yu.A. Polozov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: ionosphere, critical frequency, wavelet-transform methods, neural network

In the present article a new method of complicated structure signal processing is
suggested. Signal modeling was carried out on the basis of combination of wavelet-transform
methods and neural network ones. The suggested approach is discussed in the article on the
example of processing of registered critical frequency foF2 data of Kamchatka peninsula

AHAJIN3 N3MEHEHHWN B PACIIPEJEJEHAA BEPOSITHOCTEN
CEMCMHUYECKHUX COBBITHUH 11O I''TYBUHE HA OCHOBE BEMBJIET-
PA3JIOKEHUI

B.B. bozoanos, O.B. Manopukoea
Hnemumym xocmoguszuueckux ucciedosanuil u pacnpocmpanerus paouosonn /[BO PAH

KaoueBble ciaoBa: CEeHCMUYECKUI PEXHM, TIOTOK COOBITHH, pacrpeneicHue
BEPOSATHOCTEH, BEHBIIET-TIPEOOPA30BAHHS.

B pabGore mpemmaraeTcss METON BBICICHHUS TEPUOJOB BBICOKOW CEHCMUYECKOM
akTMBHOCTM Ha KamuaTke 1O JHaHHBIM Karajora 3emuieTpsiceHuii. OOpaboTka JaHHBIX
0asupyeTcss Ha COBMECTHOM TIPUMEHEHHH CTaTUCTHYECKUX METOJIOB MOJCIUPOBAHUA H
KOHCTPYKIIMU  BelBIeT-ipeoOpasoBanus. Ilpennmaraemplii  MOJXOA  TO3BOJIMI  BBIJICTHUTH
aHOMaJIbHbIE OCOOCHHOCTHM B BapUaIUsAX BEPOSTHOCTEH COOBITHH MO TIyOMHE HakaHyHe
CWIBHBIX 3eMileTpsiceHui Ha KamuaTke.
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ANALYSISOF CHANGESIN DEPTH DISTRIBUTION OF PROBABILITIES OF
SEISMIC EVENTSON THE BASISOF WAVELET

V.V. Bogdanov, O.V. Mandrikova
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: seismic period, flow of events, distribution of probabilities, wavelet-
transforms.

In the present paper we suggest a method of detection of high seismic periods in
Kamchatka on the data of earthquake catalogue. Data processing is based on joint application of
statistical methods of modeling and wavelet-transform construction. The suggested approach
allowed to find anomalous characteristics in probability variations of events in depth before
strong seismic earthquakes in Kamchaka.

N3YYEHUE N3MEHEHUWI JTOBEPUTEJIbHBIX NHTEPBAJIOB JIJISI
BEPOSITHOCTEM NNONAJTAHUSI CEUCMHUYECKHNX COBBITHM B 3AJIAHHBIE
MHTEPBAJIbI SHEPTETUYECKOI'O KJIACCA HAKAHYHE KPYITHBIX
3EMJIETPSICEHUM

B.B. Bozoanoe, A.B. Ilasnoe
Hnemumym xocmoguszuueckux ucciedosanutl u pacnpocmpanerus paouosonn /[BO PAH

KawueBble cioBa: celicMuueckue COOBITHS, paclpelesieHus] BEpOATHOCTEH,

SHEPreTHUYECKUM KJIacC, JOBEPUTEIbHBIN HHTEPBAJL.

HpeZ[CTaBJIeH AJITOPUTM BBIYUCICHUA OOBCPUTCIIBHBIX WHTCPBAJIOB IJIA BepOSITHOCTeﬁ
MOTIAJaHUs CEHCMHUYECKMX COOBITUH B HMHTEPBaJbl SHEPTETHUECKOTO Kiacca. Paccmorpena
AVHAMHUKa HW3MCHCHHA HOOBCPUTCIIBHBIX HWHTCPBAJIOB [JId PACHPCACICHHUA ceCMHUECKNX
COOBITHH 10 WHTEpBajaM »JHEPreTUYEeCKOr0 Kiacca W MHTEpBaJlaM TJIyOMH HakaHyHe
Kponotxkoro 3emnerpsicenus 5.12.1997.

STUDY OF CHANGES OF CONFIDENCE INTERVALS FOR PROBABILITIES OF
THE HIT OF SEISMIC EVENTSTO THE GIVEN INTERVALS OF AN ENERGETIC
CLASS BEFORE STRONG EARTHQUAKES

V.V. Bogdanov, A.V. Paviov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: seismic events, distribution of probabilities, energetic class, confidence
interval.

An algorithm of calculation of confidence intervals for probabilities of the hit of seismic
events the given intervals of an energetic class is presented. We considered the dynamics of
changes of confidence intervals for energetic class and depth interval distribution of seismic
events before the Kronotskoe earthquake on December 5, 1997.
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CTATUCTHYECKHWE MOJIEJIM TMHAMUWKHN CEHCMAYECKON AKTUBHOCTH

C.I'. Banees, B.A. ®acxymounosa
Vavsanosckuii cocyoapemeennoliit mexnuyeckuil ynusepcumem, SQu@ulstu.ru.

KiroueBble cj10Ba: BPECMCHHBIC pAbl, MOJCIUPOBAHUC, ceiicMu4uecKass akTUBHOCTD

PaccmarpuBaroTcss MeETOHOJIOTHS JWHAMHYECKOTO PErPEeCCHOHHOTO  MOJETHUPOBAHUS
(APM-moixo), METOJBI, AITOPUTMBI M MPOTpaMMHOe oOecredeHue Uit 00pabOTKH
YCPETHEHHBIX XapaKTePUCTHK CEHCMHUYECKOW AaKTUBHOCTH (MarHWTyjaa, TIyOMHAa OYaroB W
KOJIMYECTBO 3EMIICTPSICCHUIT), MPEACTABIIEMBbIX B BHIC BpeMeHHbIX psaoB (BP). Monensb
00paboTKM BKIIOUaeT: — Trpaduveckoe IMpeACTaBlIeHUE W ONHCaHue TMoBeAeHus BP; -
HCCIIEIOBaHUE psiAa C TIOMOIIBI0 KOPPENSLHOHHOTO, CHEKTPAIBHOTO W BEHBJIET aHamu3a, —
BBIJICJICHUE U yJaJIeHHe TPEHIOBON M TapMOHMYECKON COCTaBISIONIMX; — MOCTPOCHUE MOJEIEH
APCC, maptuHTanma u JIp.; — COBMECTHyI 00paboTky BP; — mporno3mpoBaHue pa3BUTHS
rpouecca, NpeiICcTaBIEHHOr0 BpEMEHHBIM psaaoM. JIPM-noaxoa npeaycMaTpuBaeT BO3MOKHOCTh
MOWCKAa HAWJIYYIINX HAOOPOB MapaMeTpOB B CMBICIIE CPETHEKBAAPATHUECKONW OIIMOKH, aHAIIN3
KagectBa Mmojeneii BP mo BHyTpeHHHMM, CMEIIaHHBIM M BHEIIHMM MepaM, IHarHOCTHKY
COOIIIOJICHNUS OCHOBHBIX YCJIOBHI IPUMEHEHHUSI METO/[a HAUMEHBIINX KBA/IPaTOB.

O0o0maroTcss  pe3ynbTaThl aHAIM3a COJHEYHO-3€MHBIX CBSA3€H TIPU  COBMECTHOM
00paboTKe pSAIOB COJIHEYHOHW akTUBHOCTH (umcina Boabdpa u  WHTErpambHBI  MOTOK
pamuousiydenus Ha JutmHe BosHBI 10,7cMm), nuHamuku CeBepHOro MoJitoca 3eMIId, CKOPOCTH
BpameHus: 3eMiIi, U3MEHEHHUs! MPOJODKUTENIFHOCTH 3€MHBIX CYTOK, IMOJIOKEHUsI OapHIIEHTpa
cuctembl 3emursi-JlyHa, BKIIOYas JaHHBIE 1O ceficMuyeckoil akTuBHOCTH (MUpOBOil KaTajor
semierpsicennit 1995-2004 r.r.). IlpuBomsatcs monenu BP celicMudeckoil akTHMBHOCTH Ha
Kamyarke, O3BOJISIOIINE OCYIIECTBIATh €KEHESIbHBIA YCPEJHEHHBIH MPOrHO3 XapaKTEPUCTUK
3EMJIETPSCEHU M.

STATISTIC MODELSOF SEISMIC ACTIVITY DYNAMICS

S.G. Valeev, V.A. Faskhutdinova
Ul’ ayanovsk State Technical University

Key words: time series, modeling, seismic activity.

Dynamic regression modeling (DRM-approach) methodology, methods, algorithms and
the software for processing of average characteristics of seismic activity (magnitude, depth of the
centers and quantity of earthquakes), represented as time series are considered. The model of
processing includes graphic representation and the description of time series behaviour; the
analysis of series by correlation, spectral and wavelet analysis, choosing and removal of trend
and harmonious components;, design of ARMA models, martingale and others; time series
coprocessing; forecasting of the development of the process represented by time series. The
DRM-approach provides an opportunity of searching the best sets of parameters in terms of
mean-square error, the analysis of the quality of time series models on the internal, mixed and
external measures, diagnostics of the basic conditions observance of the least-squares method
application.

The results of the analysis of solar-terrestrial connections are generalized at coprocessing of
solar activity series (Volf's number and an integrated stream of radio emission on wave length of
10,7 cm), dynamics of the Earth North Pole, speed of the Earth rotation, change of earth day
duration, position of barycenter of the Earth - Moon systems, including data on seismic activity
(the World catalogue of earthquakes in 1995-2004). The models of seismic activity time series
on Kamchatka, allowing to carry out the weekly average forecast of earthquakes characteristics
are described.
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MOJAEJINPOBAHUE 'EOAUHAMHNYECKHUX ITPOLHECCOB OKPAUHBI TUXOI'O
OKEAHA

A.B. Bukymml'z, I'M. Bodunqap2'3, H.B. Meﬂekecueel'z, J.P. Almauoeal, H.A. Ocunosa®
1HHcmumym gykanonocuu u ceticmonozuu J[BO PAH, vik@kscnet.ru
2Kamuamekuii 20Cy0apCcmeeHHblil YHUugepcumem
3HHcmumym KOCMOGQU3UUeCKUX UCC1e008anull u pacnpocmpanerus paouosoan J[BO PAH

KurroueBsble cj10Ba: reoJMHAMHUKA, 3eMIIETPSICEHUS], U3BEPKEHUS BYJIKAHOB, MUTPALIHSL.

[MpencraBnsiercs, 4to 3eMJsi MOXKET OBITh EIUHBIM <(OKHBBIM» O00pa30BaHUEM, BCE
SIBJICHUSI B KOTOPOM B3aMMOCBS3aHbl Mexay coOoil. C Ienblo BBISBICHUS M HW3Yy4CHUS
0COOEHHOCTEH Te0JAMHAMHYECKUX [BM)KCHHH B enuHOM Qopmare Oblia cocTaBiieHa 0asa,
BKJIFOUAIOII[Asl BCE M3BECTHBIC JAHHBIC O 3€MJICTPSICEHHUSX M M3BEPIKECHHSX BYJIKAHOB IUIAHETHI. B
Ka4eCTBE «IHEPreTUYECKOI» XapaKTEPHUCTUKU U3BEPIKEHUSI ObUT BHIOPAH 00BEM HM3BEPIKEHHBIX
MPOJIyKTOB.

Jlnst okpamHbl Tuxoro okeana, B mpefnenax KoTopod mpoucxoaut He menee 80-90%
3eMJICTPSICCHUN W WM3BEP)KCHHI BYJIKAHOB IUIAHETHI, TOJYYCHBI HOBBIC IaHHBIE O MHUTPALUU
3eMJICTPSCCHUI W TOKa3aHO, 4YTO W3BEPKCHHSI BYJIKAHOB TAaKKE HWMEIOT TEHJCHIUIO
MuUrpupoBatb. OKa3ajioch, YTO CKOPOCTH MHUTPALMK HauOOJIee CHIIBHBIX 3EMIICTPSICEHUN U
U3BEPIKCHUH 10 MOPSAAKY BETHYMHBI COM3MEPHMBI. JTO TIO3BOJISET MPEINOJIOKHUTh, YTO BOJHEI
MUTPAlUA CEHCMUYECKOW M BYJIKAHMYECKON AaKTUBHOCTH SIBJISIOTCS MPOSBICHUSMHU OoJiee
00IIero reoJMHAMHYECKOTO IIAHETAPHOTO MPOIIecca, UMEIOIIET0 «Pa3HbIe IIBETA» B PA3ITHUHBIX
reoQU3NIECKHUX TOJISX.

JlaHHBIE ~ TO3BOJIIOT ~ MOJYYCHHBIC  MPOCTPAHCTBCHHO-BPEMEHHBIE  OCOOCHHOCTH
pachpeieneHus CeHCMUYECKO U BYITKAaHUYECKOW aKTHBHOCTH 3aJI0KUTh B OCHOBY OoJiee oOrieit
re0JMHAMHYECKO MO/IETH.

MODELING OF PACIFIC GEODYNAMIC PROCESSES

A.V. Vikulin*?, G.M. Vodinchar?3, | V. Melekestsev*?, D.R. Akmanova', N.A. Osipova®
! nstitute of Volcanology and Seismology FEB RAS, vik@kscnet.ru
’Kamchatka State University
3| nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words. geodynamics, earthquakes, volcano eruptions, migration

The modern scientists suppose that the Earth may be one whole «living» formation and
al its phenomena are closely connected. To reveal and research the peculiarities of the
geodynamic movements we made the database. It includes all known data on earthquakes and on
volcano eruptions. We used the volume of the erupted products to characterize the eruption
energy.

Not less than 80-90% of all eruptions and earthquakes occur within the Pacific margin.
We collected new data on earthquakes migration for this region and revealed that volcano
eruptions are also apt to migrate. It turned out that the migrational velocities of the strongest
earthquakes and of strong eruptions are commensurable quantities. This fact allows suggesting
that the migrational waves of seismic-volcanic activity display the greater global geodynamic
process. This process has different «colours» in different geophysical fields.

The data allows using the obtained space-time peculiarities of distribution for the seismic
and volcanic activity as the basis for the more general geodynamic model.
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MOIUOPUKALIINSA TPOBOJIUMOCTH B HU3KOIIUPOTHOM NOHOC®EPE,
OBYCJIOBJIEHHAS YCKOPEHUEM I1JIA3MbI

B.B. Jlenucenxo®, X K. Bupnamz, C.C. 3amai*
YUnemumym svruuciumensrozo modenuposanus CO PAH, Kpacnospcex, denisen@icm.krasn.ru
2HHcmumym KocMudeckux uccnedosanuil Aecmputickou akaoemuu Hayk, I pay, Aecmpus

KiroueBble cj10Ba: I/IOHOC(l)epa, MMpOBOANMOCTD, MAaTEMATUICCKOC MOJICIIMPOBAHUC

[IpeioskeH HOBBIM METOJ OLIEHKH BIHSHUS TMOHIEPOMOTOPHBIX CHJI Ha Ti100aibHOE
pacmpezeneHne IEKTPUYECKUX Tojed M TOKoB B HoHochepe 3emmu. llenepceHoBckas u
XOJUIOBCKAsk MPOBOJUMOCTH MOAMMDUIMPYIOTCSA Ui ydeTa BIUSHUS YCKOPEHHs IMPOBOJSLICH
cpensl ¢ Tokamu. [loka3aHo, 4TO TOKH B cioe F, CylecTBEHHO yMEHBIIAIOTCS, €CIIU MPOLECCHI
JUTSITCSI HECKOJIBKO 4acoB. DPPEeKT 0COOCHHO BaXXEH /ISl HOYHOM HU3KOIIUPOTHON MOHOCQEPHI.
JInst konmuecTBEHHOro aHanm3a 3(ddekxra ucnoiap3oBaHa MexXIyHapoaHAs CIIPaBOYHAsS MOJEIb
HOHOC(epsl. OTa OHMIHMPHYECKass  MOJENb JaeT o00JacTh C BBICOKOW KayIHMHTOBCKOW
IPOBOAMMOCTBIO HE TOJIBKO B cioe E, HO u B cnoe F, HO4HOM MOHOChEpH. AHATH3UPYEMBbIil

3¢dexT ymeHbIIaeT IPOBOAUMOCTH B ciloe F, Ha MOPSIIOK, YTO JIesIaeT MPOBOJAUMOCTD ONMXKe K

HaGHIOZIaeMI)IM COOTHOLICHUSAM MCKAY DJICKTPUUCCKMMU IOJIAMHU W TOKaMHW HAa I'COMAarHUTHOM
JKBaToOpE.

MODIFICATION OF CONDUCTIVITY DUE TO PLASMA ACCELERATION IN
THE LOW-LATITUDE IONOSPHERE

V.V. Denisenko*?, H.K. Biernat®, S.S. Zamay"
! nstitute of Computational Modelling, RAS SB, Krasnoyarsk, Russia
Sberian Federal University, Krasnoyarsk, Russia
3Space Research Institute, Austrian Academy of Sciences, Graz, Austria

K ey words: ionosphere, conductivity, mathematical simulation

A method way is suggested to estimate the influence of the ponderomotive force on the
global distributions of the electric fields and currents in the Earth's ionosphere. Pedersen and
Hall conductivities are modified to represent an impact of acceleration of the medium upon the
currents. It is shown that the currentsin the F, layer are greatly reduced if the processes last for
a few hours. This phenomenon is of particular importance for the night low-latitude ionosphere.
The International Reference lonosphere model is used to analyze this effect quantitatively. This
model gives a domain of a high Cowling conductivity in E layer as well as a second high
conducting domain in the F, layer in the night-side ionosphere. The effect under analysis

reduces this conductivity in the F, layer by a factor of up to ten that makes it closer to the
observed values of the ratio between electric fields and the currents at the geomagnetic equator.
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IMPUMEHEHME KOHHEINIWU CITUPAJIBHOCTHU AJIAA U3YUEHUSA
TPOIIMYECKOI'O HUKJIOI'EHE3A

‘Epoxun H.C., **/lesuna I'.B.
1HHcmumym xocmuueckux uccaeoosanuu PAH, nerokhin@iki.rssi.ru
2HHcmumym mexanuku cnaowHwvlx cped YpO PAH, [lepmb

KioueBble ¢ji0Ba: TPONMMYECKUN ITUKIIOTE€HES, CIMPATIbHAs TypOyIeHTHOCTB,
MOJIEIUPOBAHUE.

W3yuatoTcsi CBOWCTBa CHUPAJIbHON KOHBEKTUBHOW aTMOC(EpHOH TypOyJIeHTHOCTH,
CIOCOOCTBYIOIINE Te€HEPAlMU KPYMHOMACIITAOHOW CIUPAIbHO-BUXPEBOW HEYCTOMYHMBOCTH Ha
CTaMH 3apOXKJCHUS TPOMMYECKUX HHUKIOHOB. OCHOBHOU IENBIO SIBISETCS MOMUCK (haKTOPOB,
OTIPENIENAIONIUX MOPOT BOZHUKHOBEHUSI HEYCTOWYMBOCTH, C T€M, YTOOBI yUECTh UX B YHCICHHBIX
METEOPOJIOTUYECKHX MOJESIX NpOTHO3a moroabl. OmHUM U3 (AKTOPOB MOXKET SBISATHCS
MEXaHU3M TYpOYJIEHTHOrOo BHUXpeBOro auHamo. COTrJIaCHO COBPEMEHHBIM IPENICTaBICHHUIM
MeJKoMaciTabHasi crnupaibHas TYpOYyJIeHTHOCTh 0O0JazaeT OCOOBIMH CBOWCTBAMH M IPH
OTIPENICNIEHHBIX YCIOBHAX CHOCOOHA YCHIMBATh U MOJIACPKHMBATH KpyIHOMAacITaOHbIE
BUXPEBBIC BO3MYIIEHHS 3a CYET MEepeJadyd SHepruM M3 MEJIKHX MacimTaboB B KpYITHBIE.
HenyneBasi cpeiHsisi ciupajibHOCTh KOHBEKTUBHON TYpOYJIEHTHOCTH MOJKET T€HEPHPOBATHCS B
HEOJTHOPOHOM aTtMmocdepe. TeopeTHuecKd M YHUCIEHHO MOKa3aHO, YTO CYIIECTBYET IMOPOT
reHepalud KPYMHOMACIITaOHOW  CIUpPaJIbHO-BUXPEBOM  HEYCTOMYMBOCTH, BO30YXKIaeMOM
TypOyJIEHTHBIM BHXpPEBBIM JUHaMO. Ilog neiicTBHEM BHXpPEBOTO JWHAMO TE€HEPHPYETCS
MOJIOKUTENbHAsT 0OpaTHasi CBA3b MEXKAY TOPU3OHTAIBHON M BEPTHKAIBHOW LUPKYISALUEH B
KpYITHOMAcCIITaOHOM  BUXpe. [Ipennaraercs  YMCIEHHBIM  TMOJXOJ, MO3BOJISFOLLIHIA
JUAarHOCTUPOBATh BO3HUKHOBEHUE CIMPAIBHO-BUXPEBOM HEYCTOWUYMBOCTU IPHU HCCIEIOBAHUU
TPOIMUYECKOTO UKIIOTeHEe3a C MOMOIIBI0 PETHOHATBHBIX MOJIeNeit aTMochepsl.

APPLICATION OF THE CONCEPTION OF HELICITY FOR INVESTIGATION OF
TROPICAL CYCLOGENESIS

N.S. Erohin?, G.V. Levina'?
! Space Research Ingtitute RAS
%I nstitute of Mechanics of Continous Medium UrB RAS, Perm’

The paper concerns investigations of generating properties of helical convective
atmospheric turbulence, which may result in a large-scale helical-vortex instability thereby
contributing to tropical cyclogenesis. The main god is to identify a way of how this may be
responsible for the threshold of large-scale vortex instability in order to alow for it in numerical
meteorological models for forecasting of weather. As a possible mechanism we consider the
mechanism of turbulent vortex dynamo. According to modern physics small-scale helical
turbulence has a number of special feastures and under certain conditions is capable of
intensifying and sustaining large-scale vortex disturbances by means of energy transfer from
small scales to large ones. The non-zero mean helicity of convection can arise in the in-
homogeneous atmosphere. As theoretical and numerical investigations show there exists a
threshold for the large-scale helical-vortex instability resulted from the vortex dynamo effect.
The main averaged result of the vortex dynamo-effect is a generation of the positive feedback
between horizontal and vertical circulations in a forming of large-scale vortex structure. A
numerical approach is proposed for the diagnosis of helical-vortex instability in investigations of
tropical cyclogenesis by means of regional atmospheric modeling systems.
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MOJEJUPOBAHUE BPEMEHHOM TMHAMUKHN KPYITHOMACIITABHBIX
ATMOC®EPHBIX BUXPEN U NX DJIEKTPUHUECKNX XAPAKTEPUCTHUK

H.C. Epoxun, H.H. 3onbnuxosa, J1. A. Muxaiinoecxkasn
Hncmumym xocmuueckux uccareoosanuti PAH

KutoueBble c10Ba: COJTHEUHO-3€MHBIE CBSI3HM, TPOIMYECKHUE yparaHbl, JIEKTPUUYECKHE
HapaMmeTpsl.

[TpoBenen aHanm3 MOAM(DHUIIMPOBAHHON MaJIOTIApaMETPUUECKON MOJEIH, OMUCHIBAIOIICH
MOJIHBIA JKW3HEHHBIM LMK TPONHYECKOro yparaHa. Iloka3aHo, 4TO NpH COOTBETCTBYIOLIEM
BBIOOpE MCXOTHBIX MapaMETPOB MOJENb BIIOJHE PEATUCTUYHO BOCIPOU3BOJUT OCHOBHBIC
0COOEHHOCTH BPEMEHHOM JMHAMHKH CIUPATBHOTO BUXps. OTMeueHa BO3MOXKHOCTh 0000IIeHNs
JaHHOW MoOJeNnu s ONHMCAaHUS CE30HHOTO XOJa KPYMHOMAacTaOHOTO pPErHOHAIBLHOTO
UKIIorenesa. VccnenoBaHHasi MOJIETb MOXET OBITh MCIOJIB30BAHA B aHAIM3E POJM COJIHEYHO-
3€MHBIX CBS3€H B TMHAMHKE KPH3UCHBIX aTMOC(EPHBIX SBJICHUN THUIIA TPOIMUYECKUX ITUKIOHOB.
PaccmoTpeHa BepTHKanbHas CTPYKTypa JJIEKTPUYECKUX IapaMeTPOB TI'PO30OBBIX CHCTEM.
Pa3zpaboTaHbl aHAIUTHYECKHE AMMPOKCUMAIMH JTAHHBIX 10 AJIEKTPUYECKUM IOJISIM OOJIAYHOCTH
B JIMara3oHe BHICOT J0 16 KM M Ha WX OCHOBE NPOBEJCHBI YHCICHHBIC PAcueThl BHICOTHBIX
npopuield 0ObEMHOW IUIOTHOCTH DJEKTPUYECKOTO 3apsga B arMoc(pepHOM BHXpe H
BO3ZHUKAIOMIMX D3JEKTPUYECKUX TOTCHIHANIOB. BrIsBIeHa MenkoMaciiTabHas CTPYKTypa
BBICOTHOTO pachpeleNeHnsi 00beMHON IUIOTHOCTH BIIEKTPUYECKOTO 3apsiia IMpH JIOCTaTOYHO
TUTABHOM BEPTHKAIBFHOM TPOQHIE 3IEKTPUUECKOTO TMoTeHImana. [IpoBeaeHHbIe pacdeTs
HEOOXOAUMBI ISl TIOCIIEAYIOIIET0 UCCIIE0OBAaHUS Ha OCHOBE AJIEKTPO-TAa30AMHAMUKU TUHAMUKH
Pa3BUTHS KPHU3HCHBIX aTMOC(EPHBIX MPOIECCOB M MX KOPPEISIUOHHBIX CBS3€H C COJHEYHO-
MarHuToc(epHoil aKTHBHOCTEIO.

SIMULATION OF TIME DYNAMICS OF LARGE-SCALE ATMOSPHERIC
VORTEXESAND THEIR ELECTRIC CHARACTERISTICS

N.S. Erohin, N.N. Zol’ nikova, L.A. Mikhailovskaya
Space Research Ingtitute RAS

Keywords:. solar-terrestrial relations, tropical hurricanes, electric parameters.

The analysis of modified small-parameteric mathematical model describing the tropical
hurricane full life cycle has been performed. It has been shown that under the suitable choice of
the system incoming parameters this model reproduces realistically enough the main features of
the spiral vortice temporal dynamics. It is noted the possibility of this model generalization to
describe the seasonal behaviour of regional large-scale cyclogenesis. The model studied may be
used to analyze the solar-terrestrial relationships influence on the dynamics of crisis atmospheric
phenomena like tropical cyclones. It is considered the vertical structure of thundercloud system
electric parameters. The analytical approximations of some experimental data on cloud electric
fields have been elaborated for the altitude range up to 16 km. On the basis these approximations
the altitude profiles of volume electric charge density and electric potential arising in the
atmospheric vortices have been calculated. The small-scale structure of altitude distribution of
volume electric field charge density has been obtained but the electric potential has very smooth
profile. The calculations performed are necessary to the following study on the basis of electro-
hydrodynamics the dynamics and the development of crisis atmospheric processes and their
correlation relationships with the solar-magnetosphere activity.
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BUPTYAJIBHAS OBCEPBATOPUSA PAJIUAIIMOHHBIX ITIOACOB HA BA3E
VXOWARE

A.C. Koxoeun, /1.10. Muwun, M .H. Kustcun, A.B. Auopees
Teoghuzuueckuii yenmp PAH

KiroueBble cjioBa: paMalimoOHHBIE TIOSICa, BUPTyallbHAs 00CEpPBATOPHS, IIPUITOKECHHE
VxOware.

CnyTHUKOBBIE OIEPaTOphl, MHKEHEPhl M YYEHbIE B 00JACTH KOCMUYECKOW (DH3UKH
pa3feNsIoT HEeoOXOAMMOCTh TMOHMMAHUS W TMPOTHO3UPOBAHHS CTPYKTYphl M HM3MEHEHHU B
paZMalMOHHBIX TosicaXx 3EeMJIH. WM HeoOXomumbl Oosiee TOYHBIE JWHAMHYECKHE H
KJIMMATOJIOTUYECKUE MOJEIN PaJUMAllMOHHBIX IOSICOB, a TAaKXE€ MEXaHHW3M IEpPeHOCa HOBBIX
HAyYHBIX 3HAHUH B TEXHOJIOTHIO. B HacTosiiee BpemMs HWH(POPMAIMOHHBIE PECYPCHI TI0
pajvalMOHHBIM TIOsSICaM, BKJIKOYas apXUBbl U CEPBUCHI JaHHBIX, METa/JaHHbIE, Hay4dHbIE
nyOoJIMKalM M MpOrpaMMHOE OOecreueHue — JIOCTaTOYHO pPa3pO3HEHbI BBHUIY OTCYTCTBHUS
[EHTPAIM30BAHHON CHCTEMBI YIpaBJIEHUS JaHHBIMH M COOOIECTBOM MoJik3oBareseil. Ha poib
TaKOM CcHUCTeMBI MBI TpeaaraeM BupTyanbHyl0 00CepBaTOPHIO MO PaJHAMOHHBIM IOSICAM —
Virtual Radiation Belt Observatory (ViRBO) [14]. Bupryanbaas oOcepBaTopusi MPeaOCTaBUT
MI0JIb30BATENSIM OTKPBITBIA JOCTYH K HM3MEPEHHUSIM B pEajJbHOM BpPEMEHH, HCTOPUUYECKUM
apxuBaM, IporpamMmaMm Jjs aHajdu3a M BU3yaJlU3allUM JaHHBIX, a TaKkKe K CO3JaHMIO
SMITUPUYECKUX MOJIeNel paaualnoHHBIX NosicoB. [lomnepxuBas paboTy mo cOOpy NaHHBIX U
MOJICIIMPOBAHUIO OKpyxKaromied cpeapl, npoekT VIRBO BeimonHseT 1enu DIEKTPOHHOTO
reousndeckoro roja [http://www.egy.org].

VIRTUAL OBSERVATORY OF RADIATION BELTSON THE BASIS OF VXOWARE

D.S. Kokovin, D.Yu. Mishin, M.N. Zhizhin, A.V. Andreev
Geophysical Centre RAS

Key words: radiation belts, virtual observatory, basis of VxOware.

Satellite engineers, operators, and radiation belt researchers share a common desire to
understand and predict the structure and variability of Earth's radiation belts. In the radiation belt
community, there is a need for improved scientific understanding of the radiation belts, more
accurate dynamic and climatological models, and a mechanism for more efficient transfer of
scientific understanding and models to the space technology and operational community.
Currently, the resources necessary for such advancements are beyond the scope of an individual
because of the lack of a centralized repository and organized support community. To allow for
such advancements to take place, we propose a Virtual Radiation Belt Observatory (ViRBO).
This virtual observatory will offer open access to near-real-time measurements, historical data,
analysis and visualization software, and the predictions of empirical models. The proposed
observatory will foster scientific discovery and provide improved tools for satellite engineers and
operators. The developers of VIRBO will capitalize on modeling and data collection efforts
currently underway at institutions throughout the country while at the same time supporting the
goals of the electronic geophysical year [http://www.egy.org] that have been endorsed by the
world-wide community.



http://www.egy.org
http://www.egy.org

64

ABTOMATHUYECKOE BBIIEJIEHUE U PA3JIEJIEHUE BYJIKAHUYECKHUX
IIYMOB U TEKTOHUYECKHNX 3EMJIETPSICEHUM HA IIPUMEPE BYJIKAHA
AMBPUM, BAHYATY

. PleOHl, . JIezpaHz, M. Kuscun®
'Ecole et Observatoire des Sciences de la Terre, UMR 7516 ; 5, rue Descartes 67084
Strasbourg, France
Universidad de Chile, Departamento de Geofsica, Blanco Encalada 2002, Santiago, Chile
°r. eoghuzuueckuil yeump u Mncmumym xocmuueckux ucciedoganuti PAH

KiaroueBble cl0oBa: MCTOZa MOKOMIIOHCHTHOI'O CpaBHCHHA SHCPIrUH, BYJIKAHUYCCKUC
ITYMBbI, TCKTOHUYCCKHEC 3EMIICTPACCHU .

ANTOPUTM aBTOMAaTHYECKOTO BBIACTICHUS M pa3/IeieHUs] BYJIKAHMUECKUX IIYMOB U
TEKTOHMYECKHX 3EeMJICTPSICEHUH TPUMEHEH [UIsi JAHHBIX, 3allMCaHHBIX 3-KOMIIOHEHTHBIM
IIMPOKOTIONIOCHBIM celicMorpadom STS-2, KOTOpbIif OBUT yCTAaHOBIIEH Ha BYJNKaHe AMOpHM,
Banyary, ¢ wions mo HosOppr 2000 1. ANTOPUTM COCTOMT U3 JeTekTopa P-BONHBI ¢
MOCIENYIONUM BBIJIEJICHHEM S-BOJIHBI, €CITH 3TO BO3MOYKHO, HCHOJB3Yys aJalTHPOBAHHYIO
Bepcuto (Zhizhin et a., 2006) meroma mokommoHeHTHOTO cpaBHeHus sHepruu (Component
Energy Comparison Method - CECM), npemnoxxennoro Nagano et al. (1989). IIpu stom
ABTOMATHYECKH PETUCTPUPYIOTCS JUIMTENBHOCTh M MAaKCHUMajbHas aMIUIMTyAa IIymMa |
MarHuTyla 3eMiIeTpsceHus. B TeueHHe 4dYeThIpeX C TIOJOBHHOW MECSIEB HENpPEPhIBHBIX
HaOmromeHuii  Obuto  BbIENeHO 1959 JOKaNnbHBIX W PETHOHAIBHBIX 3EMIIETPSICEHHHA C
AMUIEHTPATIBHBIMU paccTosiHuAMU (0 S-P 3amepxkke) ot Heckonbkux g0 800 km, u 14942
BYJIKaHUYECKUX IIyMOB ¢ JumTensHOCcThi0O oT 10 mo 2000 c¢. Mel mpoaHanu3upoOBaH
pactipenenienusi ['yrrenOepra-Puxtepa 1O aMIudTyqe H  JUIMTENBHOCTH OTIENBHO  JUIA
TEKTOHMYECKHX 3€MJIETPSICEHUH M BYJIKAHWYECKHUX IITYMOB, U TIOJTHOTY MOJYYEHHBIX KaTaJIOTOB C
TOYKHM 3peHus MacmTada ['yrrenbepra-Puxrepa. Ocoboe BHUMaHHUE MBI yAETsieM KOTEPEHTHOCTH
IITYMOB OOJIBIIION JITUTEITLHOCTH.

AUTOMATIC DETECTION AND DISCRIMINATION OF VOLCANIC TREMORS
AND TECTONIC EARTHQUAKESAT AMBRYM VOLCANO, VANUATU

D. Rulon®, D. Legran? M. Zhizhin®
'Ecole et Observatoire des Sciences de la Terre, France
Universidad de Chile, Departamento de Geof/sica, Santiago, Chile
3Geophysical Centre and Institute of Cosmic Researches RAS

K ey words.component energy comparison method, volcanic tremors, tectonic earthquakes.

An agorithm of automatic detection and discrimination of volcanic tremors and tectonic
earthquakes is applied on data recorded on a 3-component STS-2 broad-band seismometer,
installed from July to November 2000 at Ambrym Volcano, Vanuatu. The algorithm consists of
detecting P waves and, if any, S waves according to a modified version (Zhizhin et al., 2006) of
the Component Energy Comparison Method (CECM) proposed by Nagano et a. (1989). The
duration and maximum amplitude is also calculated automatically for each volcanic tremor, and
for the tectonic earthquakes with corresponding duration and amplitude-magnitudes. During the
four and half months of observation, 1959 local and regional tectonic earthquakes with epicentral
distances (estimated from S-P interval time) ranging from a few kilometres to about 800 km, and
14942 volcanic tremors with duration ranging from 10 to 2000 seconds, have been detected. The
Gutenberg and Richter distributions of tectonic earthquakes and volcanic tremors are examined
according to their amplitude and duration, and completeness of the corresponding catalogues is
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studied in the general framework of the Gutenberg and Richter law. Peculiar observations about
the coherence of some long duration volcanic tremors are further discussed.

References
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YNCJIEHHOE MOJEJINPOBAHHUE I®PEKTOB 3JIEKTPUYECKOI'O ITOJISI KAK
IMPEABECTHUKOB 3EMJVIETPACEHHNU BO BHEHTHEN HOHOC®EPE 3EMJIN

M.B. I(Jzumeukol, A.A. Hamzaﬂadsez, B.B. I(Jzumeuko?’, B.B. Bploxanoe:1
1KaﬂuHuH2pa()0Kuﬁ 20cyoapcmeennblil mexnuyeckuil ynueepcumem, Kanununepao, Poccus,
maksim.klimenko@mail.ru
“Mypmanckuii 2ocydapemeennbiii mexnuueckuti ynusepcumem, Mypmanck, Poccust
33anaonoe Omoenenue MU3MHUPAH, , Kanununepao, Poccus

KiroueBble ¢J10Ba. BHEITHSIS I/IOHOC(i)epa, QJICKTPUUYCCKOC IT0JIC, MPEABECTHUK
3CMIICTPACCHU A, MOJICIIMPOBAHHNC

[IpencraBieHsl pe3ynbTaThl YHCICHHBIX PacyeToB 3(PQPEKTOB IEKTPHUUIECKOTO OIS Kak
MIPEBECTHUKOB 3eMJICTPSACEHHI BO BHemIHeW woHocdepe 3emun. Pacy€rbl BBIMONHEHBI C
MOMOIIBI0 TI00ATBHON YMCICHHON MOJENU CHCTEMbI MOHOC(hepa-mazMocdepa, BKIIOYAOMIEH
MOJM(GUIMPOBAHHBIA OJOK pacuéTa TOTEHIMaNa dSJIeKTpudeckoro moiisi. CelcMOreHHbIe
HMCTOYHUKHU JIEKTPUYECKOTO IOJIS 3aaBaJIMCh HAIOKEHUEM JOTOJHUTEIBHBIX TOTCHIMAIOB HA
3aMaJHONM M BOCTOYHOW TpaHMIAX BOJM3M SIUIEHTPAIBHBIX 00JAcTei, pacloIOKEHHBIX B
CPEIHMX M HHU3KMX LIMPOTaX M COOTBETCTBYIOIIMX 3eMIeTpsceHusM B Pume u Banumo.
JIOTIOJTHUTEIbHBIE CEMCMOTEHHBIE 30HAIBHBIE JIEKTPUYECKHUE I10JId, MOJYyYEHHBbIE B pacudérax,
COCTAaBHJIM B ATHX 00J1acTsX 5-7 MB/M. Pe3ynbTaThl UNCICHHBIX pacyeTOB apaMeTPOB BHEIIHEH
noHocdepsl 3eMIu ISl YCIOBHM CHIIBHBIX 3€MIICTPSCEHHH IMOKA3aliM, YTO MPH BBICKa3aHHBIX
MIPEANOJIOKEHUAX O IapaMeTpax CEUMCMOIEHHBIX HMCTOYHUKOB DSJIEKTPUYECKOIO IIOJS IEpen
36eMIIETPACEHUSIMU  IIPOUCXOJAT 3HAYUTENIbHBICE WM3MEHEHHs DJIEKTPOHHOM KOHIEHTPALWH,
MOHHOTO COCTaBa M TEIJIOBOTO OajlaHCa XOJIOIHOMW IIa3Mbl BO BHEIIHEH HOHOC(epe 3eMiTH, 4To
COTJIacyeTcs ¢ pe3ysibTaTaMy HaOIIOIeHUH.

NUMERICAL MODELING OF THE EFFECTS OF THE ELECTRIC FIELDS AS
EARTHQUAKE PRECURSORSIN THE OUTER IONOSPHERE

M.V. Klimenko!, A.A. Namgaladze®, V.V. Klimenko®, V.V. Bryuhanov*
Kaliningrad Sate Technical University, maksim.klimenko@mail.ru
“Murmansk Sate Technical University
%West Branch of IZMIRAN

K ey words: outer ionosphere, electric field, earthquake precursor, modeling

The results of the numerical calculations of the effects of electric fields as earthquake
precursors in the outer ionosphere of the Earth are presented. The calculations were performed
using the global numerical ionosphere-plasmasphere model including the modified block of
electric potential calculation. The sources of seismic electric fields were included in the model as
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additional potentials at the western and eastern boundaries of the near-epicentral areas added to
the usual ionospheric potential pattern. Two such areas located at mid- and low latitudes
corresponding to the earthquakes in Rome and Vanimo were considered. We obtained in
calculations the additional zonal electric fields of seismic origin of about 5-7 mV/m. The results
of calculations of other ionosphere-plasmasphere parameters showed that under used
assumptions about sources of the seismic electric fields the considerable variations in the
electron concentration, ion composition and heat balance of cold plasma in the outer ionosphere
of the Earth take place in agreement with the observational data.

PA3PABOTKA YACJEHHON MOJEJIA AJIJIMTUBHOT' O HCTOUYHUKA
I'EOMAT'HUTHOTI' O ITOJIA

B.B. Ky3uneuyoe
Hnemumym xocmoguszuueckux ucciedosanutl u pacnpocmpanerus paouosonn J[BO PAH

KawueBble cjoBa: MoJenb japeiia MarHUTHBIX IIOJIOCOB, YHUCIIEHHAs MOJENb
aJIUTUBHOTO UCTOYHMKA I'€HEpallMy T€OMarHUTHOTO TOJIS.

Jnst  oOBsiICHEHUsT OCOOEHHOCTEH jpeiia MarHUTHBIX TIOJIOCOB IMPEIUIOKEHAa U
peann3oBaHa YHUCIICHHAsE MOJIENb TeHepanuu reomarHutHOro moJisi ('MIT). Mctounnk reHepamnuu
I'MII mpexncraBieH B BUAEC OCE HECUMMETPHYHOTO AUQPQPEPEHIIMATHHOIO TOKOBOTO KOJIBIIA,
pacHoJIOKEHHOTO Ha TpaHMIle BHyTpeHHero spa (B F-cioe) u ueTbipex paauaibHBIX TOKOBBIX
KoJstery B obnactu F-cios. TokoBble KOJIbIIA, IO MOJEIH, MPEICTABIISIOT COOON JONTOKUBYIIHE
Buxpu PoccOu M COOTBETCTBYIOT T100aibHBIM MarHUTHbIM aHoMaiusiM (MA) — ucToyHHKaM,
MOYTH HE3aBUCHUMBIM OT ri1aBHOTO jumoibHoro 'MII. Takum oOpa3oM, aJTMTUBHBIA UCTOYHUK
I'MII sBislercss CyMMOW HSITH MCTOYHMKOB ITOJIA. ['eHepanus IUIIONIBHOIO HCTOYHUKA IIOJIA
oOsi3ana peanusaipu  (paszoBoro mnepexoga (PII) 1-ro poma (KoHIEHCAIUA-HCIIAPEHUE),
MPOUCXOIAIETO B F-ciioe: BOSHUKHOBEHHIO SJIEKTPUUECKUX 3apsI0B, UX Pa3AeiIeHUI0 B 00IacTu
®I1, oOpazoBaHuIO pagraibHOTO JeKkTpryeckoro noss (II1) u 3aTpaBOYHOTO MarHUTHOTO, - 3a
CYET CyTOYHOIO BpallleHUs 3apsA0B, U, HAKOHEL, reHepanuu ocHoBHOro I'MII 3a cuer nuHamo-
spdextoB B F-crmoe. JIluHaMoO-TOK, TeHEPUPYEMbI Ha TOBEPXHOCTH F-cios, HaBOIUT
WHAYKIIMOHHBIA TOK OOpaTHOTO HANpaBJICHUs HA IPYroil MOBEPXHOCTU 3TOTO CIIOS, peau3ys,
TakuM 00pa3oM, TUMOJIBHBIN UCTOYHHK B BHJIE AU (HEpEeHIINATFHOTO TOKOBOTO KoJblia. CMeHa
pexuma @I nmpuBoauT k u3MeHeHuto noispoctu 11 F-cmos n unBepcun I'MIL. B pamxkax
MPEUIOKEHHOW MOJIENIM HAXOJSAT OOBSICHEHHE OCOOEHHOCTH COBPEMEHHOTO W Tayieojapeiida
MarHUTHBIX MIOJIFOCOB.

NUMERICAL MODEL OF THE ADDITIVE SOURCE
OF THE GEOMAGNETIC FIELD

V.V. Kuznetsov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: drift model of magnetic poles, anumerical model of the additive source of
geomagnetic field generation.

To account for magnetic poles drift features a numerical model of the geomagnetic field
(GMF) generation is proposed. A source of the geomagnetic field generation is represented as an
axis-asymmetric differential current ring and four radial current rings located at the border of the
inner core inside F-layer. According to the model current rings as the long-living Rossby
vortexes represent the nature of global magnetic anomalies (GMA) which are the sources near-
independent of the principal dipole GMF. Thus the additive source of GMF arises from a sum of
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five field sources. Generation of the dipole field source results from phase transition (PT) of the
1-st order (condensation-evaporation) inside F-layer including electric charges formation and
their separation inside PT region, a radial electric field (EF) and a weak magnetic field
generation initiated by daily rotation of charges and lastly a principal dipole GMF generation due
to dynamo effects inside F-layer. Generated at the F-layer surface the dynamo-current induces a
reverse-direction current at the other surface of the F-layer that results in the dipole source in the
form of the differential current ring. PT reversing causes a polarity reversion of EF inside the F-
layer and an inversion of GMF. The model proposed provides an explanation for features of
modern and paleo drift of the magnetic poles.

PA3BPABOTKA HEMPOCETEBBIX METO/IOB UCCJIEJOBAHUS NOBEJEHUS
TEOAKYCTHYECKOM SYMUCCHUHU HA PA3JINYHBIX CTAJUSAX HOATOTOBKH
CEMCMHUYECKHUX COBBITUI

M.A. Muwenko, 10.B. Mapanyneuy, A.B. Illadpun
Hnemumym xocmouzuueckux ucciedosanuii u pacnpocmparenus paouosonn J{BO PAH,
micle@ikir.kamchatka.ru

KuroueBble ci10Ba: HelipoHHas ceTh, kapTa KoxoHeHa.

C 1999 roma B Uncrutyre Kocmodmmueckux HMccnemoBanmii m Pacnpoctpanenus
pamuoBoan (MKUP) JIBO PAH Bemyrcs wuccieqoBaHHsS T'e€0aKyCTHYECKOH OSMHUCCHU B
Hebonpmmx BojoeMax B auana3zoHe yactoT 0.1 I'ry ... 10 KI'x rumpoakycTH4eCKUMU JaTYMKaMH,
OpUEHTHUPOBAaHHBIMM IO YEThIpEM CTOpoHaMm cBeTa. lccnepoBaHus mnokasanu, 4uro u3 /4
3emyeTpsiceHuit ¢ M > 4, mpou3omeqmnX Ha SMHUIEHTPaIbHOM paccTostHuu 10 250 kM, 34
3eMIIETPSACEHUS] NPEIBAPSIUCE B CYTOYHOM HHTEpBAJ€ AHOMAJIBHBIM YBEIMYEHHEM YPOBHS
re0aKyCTHYeCKoro Imyma. Jlinsd aBromMaTu3alyy IpoLecca BBISABICHUS AaHOMAIMA W HX
MOCIENYIOMET0  JETATBHOTO  aHainu3a  pa3paboTaHa MHOTOYpOBHEBas — HeWpoceTeBas
AaBTOMAaTHU3UPOBAHHAS CHUCTEMA. B OCHOBE CHCTEMBI 3aJI0KEHA MOJENb HEWPOHHOW CeTH
HaszbiBaeMoil kaproit Koxonena. B xoze uccnenoBanusi Obuta arpoOupoBansl 11 Mojgeneit kapt
pa3NUYHON pa3MepHOCTH. B pe3ynbrare ycTaHOBIEHO, 4TO HanboJiee JTOCTOBEPHO PACIO3HAIH
curHan kaptbl Koxonena ¢ apxurtextypoii [4 15] u [30 35].

DEVELOPMENT OF NEURONET METHODS OF STUDY OF GEOACOUSTIC
EMISSION BEHAVIOR AT DIFFERENT STAGES OF PREPARATION OF SEISMIC
EVENTS

M.A. Mishenko, Yu.V. Marapulets, A.V. Shadrin
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: neuronet, Kokhonen map.

Since 1999 the I nstitute of Cosmophysical Research and Radio Wave Propagation (IKIR)
FEB RAS have been conducted the investigations of geoacoustic emission in small ponds in the
frequency range 0.1 Hz...10 KHz by hydroacoustic sensors, oriented to the North, South, East
and West. The study showed that 34 earthquakes out of 74 events with M > 4, occurred at
epicentral distance up to 250 km, were preceded by anomalous increase of geoacoustic noise
level in daily interval. A multi-level neuronet automated system was developed for automation
of the process of distinguishing the anomalies and their further detailed analysis. The basis for
the system is neural network model which is called Kokhonen map. In the course of
investigation 11 map models of different dimensions were tested. In the result it was determined
that Kohonen map signal with architecture [4 15] and [30 35] was reliably recognized.
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O BO3MOXXHOCTH MPUMEHEHMS MOJIEJH IIJIOCKOW MEPBUYHOM
JEKTPOMATHUTHOM BOJIHBI B MATHUTOTEJLTY PHYECKHX
NCCIEJOBAHUAX

10.®@. Mopos
Hnemumym eynxanonocuu u ceticmonoeuu JJBO PAH, moroz@irk.ru

KiroueBble cj10Ba: MarouTOTCIUTYPHUYCCKOC MMOJIC, BEPTUKAJIBHBIC SJICKTPUYCCKUC TOKH,
OJHOpOJHAA Cpcaa, rCOIICKTPUICCKNEC HCOTHOPOHOCTH.

B oOcHOBE MAarHUTOTENTypUYECKMX HCCIEI0BAHUN JIEKUT THUIOTE€3a O IUIOCKOM
MIEPBUYHOM AJIEKTPOMAarHUTHOM BoJyiHE. TakXke CyIecTBYeT Ipe/CTaBiICHHE, YTO MNEepBUYHAs
BOJIHA COJICPKUT BEPTHKAIBHYIO KOMIIOHEHTY. MMeroTcs mnpuOImKeHHBbIE OICHKH H
OKCTIEpUMEHTAIbHbIE HAONIONICHHsI, CBHJIETEIbCTBYIOIIME B TIOJNB3Y VYKa3aHHBIX MOJETeH
AJIEKTPOMAarHUTHOM  BONHBL.  OJHAKO,  BBIINOJHEHHBIE  OLIEHKM  SBISAIOTCA  BEChbMa
NPUOIMKEHHBIMH, @ SKCIIEPUMEHTH HETOUHBIMHU.

[TosTomy B 2006 roy 3MMOM BBITIOJIHEHB! HAOIIOICHHS AIEKTPOTEILTYPUYECKOTO TOJISt CO
npna  o03. baiikanm ¢ momompio coBpeMeHHOH mmdpoBoi ammaparypel. B pesynbrare
SKCHEPUMEHTa YCTAaHOBJIEHO, YTO B CPEIHEN YacTH 03€pa BapuallMy C MEPUOJaMU OT MEPBBIX
CEKYH/I JI0 NEPBbIX MUHYT IPAKTUYECKHU OTCYTCTBYIOT B BEPTUKAIBHOM AJIEKTPOTEIUTYPUUECKOM
noJie. T0 MOXKHO OOBSICHUTH TEM, UYTO BOJIHAS TOJIIA U MOICTHIIAIONINE €€ HU3KOOMHBIE OCa/IKH
B TIEPBOM MPHUOIMKCHUH TIPEJCTABISIOT COOOW OJHOPOJHYIO Cpely, B KOTOPOH JUIMHA
JIEKTPOMAarHUTHOM BOJIHBI Ha KOPOTKHUX IIEPUOJAX COM3MEpHMMa C IIMPHUHOW 03. baiikain. B
TaKO OJTHOPOJHOM cpene BEPTUKAIBbHBIE AIIEKTPHUECKHE TOKH OJHM3KU K HYJ0. IlomydeHHbIi
pe3yiabTaT CBUJETENBCTBYET B IMOJb3y MOJENM IUIOCKOM BosiHbl. OH coriacyercs c
npubImKeHHBIMHA olleHKamu bepauueBckoro M.H. u Banbsia JI.JI. Cnenyer oTMETHTB, YTO B
BEPTUKAIBHON KOMIIOHEHTE 3JIEKTPOTEIUTYPUUECKOTO MOJIs MPOSIBUINCH BapHUallUu € EpUOIaMu
OT TIEPBBIX JECATKOB MHUHYT JI0 Yaca W OoJiee, YTO CBS3aHO, MO-BHAUMOMY, C BIHSHHUEM
TCOIJICKTPUYECKON HEOJHOPOJHOCTH 3a cueT OopToB baiikanbckoit BmaguHbl. OTEHKH
MIOKa3bIBAIOT, YTO JUIMHA 3JIEKTPOMArHUTHOM BOJIHBI Ha YKa3aHHBIX MEPUOAAX CYIIECTBEHHO
IIPEBBILIACT MIUPUHY 03. balikai.

ON THE POSSIBILITY OF APPLYING THE MODEL OF FLAT ORIGINAL
ELECTROMAGNETIC WAVE FOR MT RESEARCH

Yu.F. Moroz
Institute of Volcanology and Seismology FEB RAS moroz@irk.ru

Key words. magnetotelluric field, vertical electric currents, homogeneous medium,
geoelectric heterogeneities.

MT research is based on the hypothesis of flat original EM wave. It's also assumed that
the original wave includes a vertical component. There are estimates and experiments which
make an evidence of the mentioned wave models. However these estimates are hardly precise
and the experiments are not accurate enough.

So, in winter 2006 the observations of electrotelluric field from the ice surface of the lake
Baikal were made with the help of contemporary digital devices. Asaresult it was found out that
in the middle part of the lake there are hardly any variations with the periods from the first
seconds to the first minutes in the vertical electrotelluric field. This can be explained by the fact
that the water mass and low-resistance sediments lying under it are to a first approximation a
homogeneous medium where the length of EM wave at the short periods is commensurable with
the width of the Lake Baikal. In such a homogeneous medium vertical electric currents are nealy
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zero. The acquired result testifies the model of flat wave. It is coherent with the estimates given
by Berdichevsky and Vanyan. It should be mentioned that the variations with the periods of the
first tens of a minute to an hour and more were revealed in the vertical component of
electrotelluric field which is connected with the influence of geoelectrical heterogeneity due to
the Baikal cavity. The estimates show that the length of EM wave at these periods significantly
exceeds the width of the lake.

MOJEJIb MACCOIIEPEHOCA PAJZIOHA (Zzan) B IPUBEMHYIO ATMOC®EPY C
KO2®P®UIUEHTOM TYPBYJEHTHOW TU®®Y3UN KAK JUHEMHOM
®YHKIUH OT BBICOTHBI

PU. Hapoeukl, HaA. Hnbuuz, I1.11. (Dupcmoe?’
1HHcmumym KOCMOGhU3U1eCKUX ucciedo8anuli u pacnpocmpanerus paouosonn [BO PAH,
romano_kgu@rambler.ru
2Kamuamckuii 2ocyoapemeennuiii ynugepcumem um. Bumyca Bepunea
3HHcmumym gyakanonozuu u cevucmonoeuu /[BO PAH

KaroueBble cjioBa: pagoH, MaccomepeHoc, KOAPPHUIMEHT TypOYIeHTHOCTH.

PaccmoTtpena ogqHOMEpHAst MOAEIB MPOLECCa MACCONIEPEHOCa IMAHAIMU paJOHA 222Rn 3
PBIXJIIBIX OTJIOKEHMHA B TPHU3EMHBIA cIOW arMocdepbl B 3aBUCHMOCTH OT Kod(pQHIHEeHTa
Kaxymehcs nud@y3nn Kak TUHEHHOW (DYHKIIMU OT BBICOTHI. [IpHWBENCHBI aHATMTHYECKHE U
YUCJIEHHBIE pacueThl JUId TOM MOJENH, MOCTPOEHBbI KPUBBIE PACHPECNICHUs KOHLEHTPALUU
paioHa B BEpXHEH YacTH PHIXJIBIX OTJIOKEHUH U B IPU3EMHOM CJI0€ aTMOC(hEepHI.

MODEL FOR MASS TRANSFER OF RADON (*?Rn) INTO THE SURFACE LAYER
OF THE ATMOSPHERE WITH COEFFICIENT OF TURBULENT DIFFUSION AS
LINEAR FUNCTION FROM HEIGHT

R.I. Parovik', I.A. 1I'in?, P.P. Firstov®
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
’Kamchatkan Sate University
3Institute of Volcanology and Seismology FEB RAS

Key words: radon, mass transfer, coefficient of turbulence.

The paper presents a generalized one-dimensional model for mass transfer of radon ?’Rn
emanation from alluvium deposits into the surface layer of the atmosphere depending on
coefficient of turbulent diffusion as linear function from height. Analytical and the numerical
solutions for this model, curves of distribution of radon-emanation concentration in the top part
of alluvium deposits and in the surface layer of the atmosphere were constructed.
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MOJEJMUPOBAHHUE 30H TEOAKYCTUYECKOW YMUCCHHA

A.C. llepesicocun, 5.M. Illesyos, P.H. Cacumosa, I''M. Boounuap
Hnemumym xocmoguszuueckux ucciedosanuil u pacnpocmpanerus paouosonn /[BO PAH

KaoueBble coBa: MoOJENIMpOBaHHE, 30HBI T'€OAKYCTUYECKOW OMHCCHH, TIOJE
nedopmaruii.

[Ipy mnpoBencHWHM TE0AKyCTUYCCKUX HaOmMoAeHH Ha KamdaTrke perucTpupyrorcs
MIPEBECTHUKNA 3€MJICTPSICEHUI B KWJIOTE€PIIOBOM JMAna3zoHe 4YacTOT 3a COTHU KUIIOMETPOB OT
SMUILEHTPOB. B HacTosmel pabote mpeiaraercss Moieinb GOPMHUPOBAHUS 30H T€0aKyCTHYECKOM
OMHCCUH, OOBSACHSIOMAs 0COOEHHOCTH 3THX HAONIOJICHH, KOTOPHIE BBIPAXKAIOTCA B TOM, UYTO
(OHOBBIE  ypOBEHb  AaKyCTHUECKMX CHTHAJIOB  COOTBETCTBYET YPOBHIO  IPUIIMBHBIX
oTHOcHUTENBHBIX nedopmanmii 10-8, a B mepuo] MOATOTOBKH 3eMJIETPSICEHUH MPOUCXOIUT
MOBBIIIEHUE eopMaIiii U UHTEHCUBHOCTH I'€0aKyCTUYECKON IMHUCCUHM TMPUMEPHO 3a JICHb JI0
COOBITUSI Ha OJWH-IBa Topsaka. s aHanm3a HanmpspKeHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS
cpenbl B (a3e MOArOTOBKM 3EMIIETPSCEHHS HCIIOJIb30BAaHA MaTeMaTHUeCKash MOJIENb MPOCTON
COCPEIOTOUYEHHOM CHJIBI B YIPYrOM TOJYNPOCTPAHCTBE. BBIMONHEHBI pacyeTsl MoJieit
HampsDKeHUH W Jeopmanuii  Ais TPOHM3BOJIBHO OPUEHTHPOBAHHOW MPOCTOM CHIIBI |
paccMOTpeHO  (OPMHPOBAHME MPOCTPAHCTBEHHBIX 30H T'€0AKYCTUYECKOH HSMHCCHU C
Pa3IMYHBIMU YPOBHAMHU Jeopmannii B pailoHe HaOIIOACHUH.

Ota mpoctas MoAelb reoaedopMaliii Ha OCHOBe pemieHus MuHUIMHA OOBsICHUTIA TPH
OKCTIEPUMEHTAIBHBIX (paKkTa: HAONIOIAeMOCTh I€0aKyCTUYECKUX S((PEKTOB HA PACCTOSHHUSAX 32
COTHH KWJIOMETPOB OT ILIEHTPa MOJrOTOBKH 3E€MJIETPSICEHHH, OTCYTCTBHE TI'€0aKyCTHYECKHX
MIPEBECTHUKOB 3E€MJICTPSICCHUI Ha MallbIX PACCTOSHUSX B pe3yibTaTe MpPOCTPAHCTBEHHOM
HEOJHOPOJHOCTH TOJsA JepopManuii H, HAKOHEI, BCIEJACTBHE TOJSPU3AIMN CABHTOBBIX
MCTOYHHUKOB COBIIAJICHUE TIEJICHTa aKyCTUYECKIX CUTHAJIOB C HAIIPAaBJICHUEM Ha SIHIICHTP.

SIMULATION OF GEOACOUSTIC EMISSION REGIONS

A.S. Perezhogin, B.M. Shevtsov, R.N. Sagitova, G.M. Vodinchar
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: simulation, geoacoustic emission regions, range of deformation.

During geoacoudtic observations in Kamchatka earthquake precursors are registered in
kilohertz frequency range at the distance of hundreds of kilometers from an epicenter. In the
report we suggest a model of formation of geoacoustic emission regions. The model explains
peculiarities of these observations: background level of acoustic signals corresponds to the level
of tidal relative deformations 10-8, and during the stage of earthquake preparation the increase of
deformations and geoacoustic emission intensity occurs about one day before an event. In order
to analyze the stress-deformation state in the phase of earthquake preparation we used the
mathematical model of simple concentrated force in taut half-space. Stress and deformation
fields were estimated for arbitrary oriented simple force and formation of space geoacoustic
emission regions were considered with different deformation rate in the area of observation.

This simple geodeformation model on the basis of Mindlin solution explained three
experimental facts: observability of geoacoustic effects at the distance of hundreds of kilometers
from an epicenter of earthquake preparation; absence of geoacoustic earthquake precursors at
small distances as the result of spatial inhomogeneity of deformation field; and, at last, owing to
the polarization of shift sources the coincidence of acoustic signal bearing with the direction to
an epicenter.
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KOMIIVIEKCHASA MOJEJIb CBA3U INTOCO®EPA-ATMOCO®EPA-UOHOCDEPA

C. A. llynuney
Hncmumym 3emno2o maznemuzma, uoHocghepol U pacnpocmpanenus paouogoin
um. H. B. Ilywixosa PAH

Pa3paboranHass HemaBHO KOMIUIEKCHass MoJenb cBs3u  Jlutocdepa-Armocdepa-
Honocdepa mo3BoseT B paMKax €AMHOTO (PU3MYECKOTO MEXaHMW3Ma, CBSA3aHHOTO C MPOILIeCCaMH
MOHM3ALUU aTMOC(Ephl PalOHOM, BBICISIEMBIM HaJl aKTUBHBIMH TEKTOHUYECKMMHU O0IaCTsIMH,
OJTHOBPEMEHHO OOBSICHUTH TeMIIEpaTypHbIE aHOMAJINH, HAO0aeMble Ha TpaHUIle aTMOC(EPHI,
U HOHOC(EepHBbIe aHOMAaNuH, HaOIIoaeMble BO BCEX CIIOSIX MOHOC(HEpPHI B MEPHOJ] MOJIrOTOBKH
CHJIHOTO 3eMJIETPSICEHHUSI. MBI Ha3bIBaeM TH aHOMAJIMH TEIUIOBBIMH 1 HOHOC(EPHBIMU BETBSIMH
Moienu. Pe3ynbTaThl uCClie0BaHUS MOTYT OBITh MCIIOJIb30BaHbI IS pa3pabOTKH MPAaKTHIECKUX
MPWIOKEHUH, I€JIbI0  KOTOPBIX SIBISETCS KPATKOCPOUYHBIM MPOTHO3  pa3pyHIMTEIbHBIX
3emyieTpsiceHuii. Ho 3T BeTBM He HE3aBUCUMBI, OHU B3aUMOJCHCTBYIOT U OOECIIEUHBAIOT JPYT
Jpyra >HEprueil Ajs caMopa3BUTHS. DJEKTPHUECKHE CBOWCTBA OOJBIIMX MOHHBIX KJIAcTEPOB
MEHSIET XMMHUYECKU moTeHiman (paboTa BBIXOJA WCIAPEHUS), YTO JeNaeT KiacTephl Oolee
YCTOMUMBBIMH UM TIO3BOJIAET TIPUCOEAMHATH OOJBIIIE MOJIEKYJA BOJBI U, CJEIOBATENbHO,
0CBOOOK1aTh OOJIBIIE JATEHTHOTO TerJa. TeroBas SHEprus, BHICBOOOJMBIIASCS BO BpeMs
mporecca MPUCOEIUHEHHUs] MOJIEKYJ BOJbI K HMOHHBIM KJIACTEpaM, CO3JIa€T BOCXOMISIINN
KOHBEKTUBHBI TIOTOK, KOTOPBIA SIBISIETCS HCTOYHHKOM JIOMOJHHUTEIBHOTO OOpa3oBaHUS H
YBEJIMUYEHUS EKTPUUYECKOTO 1oJisl. [[pomMexxyTouHbIe MPOAYKTHI 3TOTO B3aUMOJIECHCTBUS MEXKIY
BETBSMH — 3TO YBEJIWYCHNE KOHIICHTPALIUHU a3p030Jisi B IOTPAHUYHOM cJioe ¥ POpPMUPOBAHUE TaK
Ha3bIBaEMBIX OO0JIAKOB 3eMIIeTpsACeHHI. Bce yacTu mpencTaBiIeHHON MOJENH TOJITBEPKIECHBI
CIIYTHUKOBBIMH ¥ Ha3€MHBIMH H3MEpPEHUSMH aTMOC(EepHBIX W HOHOC(EpHBIX MapaMeTpoB
OCHOBHBIX HEJIABHUX 3€MJIETPSCEHUH.

COMPLEX MODEL OF LITHOSPHERE-ATM OSPHERE-IONOSPHERE COUPLING

S.A. Pulinets
Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS

The Lithosphere-Atmosphere-lonosphere Coupling (LAIC) model created recently is able
to explain simultaneously the thermal anomalies observed in the boundary layer (BL) of
atmosphere and ionospheric anomalies observed in all layers of the ionosphere before strong
earthquakes by common physical mechanism, having as a principle source the air ionization by
increased radon release over active tectonic faults. We name these anomalies as thermal and
ionospheric branches of the model. But these branches are not independent; they interact and
provide the energy one to another for self-development. Electric properties of the large ion
clusters change the chemical potential (work function of evaporation) what makes the clusters
more stable and this permits to attach more water molecules and consequently to release more
latent heat. The thermal energy released during the process of water molecules attachment to
ions creates the upward convective flux which is the source of the additional electric field
generation and amplification. The intermediate products of this interaction between branches are
increased concentration of the aerosols in the boundary layer and formation of so called
earthquake clouds. All the parts of the presented model are supported by satellite and ground
based measurements of atmospheric and ionospheric parameters of major recent earthquakes.
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BUBJINOTEKA KJIACCOB U AJI'OPUTMOB U151 OBPABOTKHU PA10B
TEO®U3NYECKNX HABJIIOJIEHUI.

C.I. Cmupnoel, A.B. mepym2

1 .
Hncemumym xocmogpusuueckux ucciedosanutl u pacnpocmparenusi paouogoan J[BO PAH
2 . y
Kamuamcxuii 2ocyoapcmeennuiil ynusepcumem umenu Bumyca bepunea

KurwueBble c10Ba: mporpaMMUpOBaHUE, aBTOMATU3ALUS, KJIACChI, aITOPUTMBI.
B UKUWP nnuHHBIE psipl reohU3nUecKUX HAOIIOCHUA XpaHITCS B BUIe OaHKa JTaHHBIX,

COCTOSIIIEr0 MX Habopa TEKCTOBBIX (ailioB (ukcupoBanHoro (opmara. [y paboTel ¢ ATUMHU
JaHHBIMH OBUIH pa3pabOTaHbl CEPBUCHBIE KIACCHI C IIEIbI0 PELICHHUS CIEAYIONINX 3a1a4:

I MPUHATHE YHUDUITUPOBAHHOTO MPEICTABICHUS T€0()U3NYECKIX JaHHBIX B
BBIUYHCIIUTENBHOM CpEIe

I OTpeneNieHue  ONepauuid  JUIsl  yOpaBieHHS  TpPYyNIaMu  3arucer
reo()M3NYeCKNX MePBUYHBIX JJAHHBIX;

I oTIpesieNieHne Omnepauil 1jisi BBIOOPKU JTAHHBIX M3 OOINEro MaccuBa JUIs
nanbHeimei 00paboTKy;

| peanu3aiys aNrOpUTMOB MaTeMaTHYeCKOH 00paboTKU Teo(pH3ndecKux
JaHHBIX;

1 npeoOpa3zoBaHKe JaHHBIX U3 OJHOTO opmara B APYTrou.

CoznmaHHas cHCTeMa KJIACCOB IMPEJICTABISET MEPBUYHBIC JaHHBIC HA TPeOyeMOM ypOBHE
abcTpakIuy JyIs MPOBEACHHSI MATEMAaTHYECKOTO MOJCITUPOBAHHS Te0(DU3HUECKUX MTPOTIECCOB.

Pa3paboTaHHbBIli WHCTpYMEHTApU MpEIaraeTcs HaMU JUIS IHPOKOTO OOCYKIEHUS U
IOpaboOTKH ¢ IeNbI0 TOCHeayroImero ¢GopMupoBaHus OaHKa anTOPUTMOB 00pabOTKH
reoQpu3nIecKrX JTaHHBIX.

LIBRARY OF CLASSESAND ALGORITHMSFOR GEOPHYSICAL OBSERVATION
SERIES PROCESSING

S.E. Smirnov', A.V. Polayarush?
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
?Kamchatkan Sate University

K ey words. programming, data processing automation, classes, algorithm.
In IKIR along series of geophysical observations are stored as a bank of data composed

of a set of text files of a certain format. In order to use this data service classes were developed
to solve the following tasks:

1 application of a uniform presentation of geophysical data in computing
environment;

1 determination of procedures to handle the groups of geophysical original
data;

1 determination of procedures to separate the data from the mass for the

further processing;
1 realization of algorithms for mathematical processing of geophysical data;
1 transformation of data from one format to another one.
The developed class system represents the original data on the required level of
abstraction to perform mathematical modeling of geophysical processes.
We offer the developed procedure for a wide discussion and revision in order to form a
bank of algorithms for geophysical data processing.
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IMPOHUKHOBEHHME JIMTOC®EPHOI'O SJIEKTPOCTATHYECKOTI'O ITOJIA:
BJIMSTHUE ATMOC®EPHOM 1 HOHOC®EPHOM MPOBOJIUMOCTH

M. Xopnl, M.1O. Boydofcadaz, X.K. Bupuaml’2’3, B.B. ﬂeuucenko4,
X. Tammep?, K. Hlgunzenwy®, I'. llpammec®
YUnemumym @usuru, Omoen zeopuzuru, acmpodusuru u memeoponozuu | GAM),
Yuusepcumem I paya, Aeécmpus,
2HHcmumym uccneoosanus kKocmoca, Aecmpuiickas akaoemus nayk, I pay, Ascmpus,
3HHcmumym Gusuxu, Omoen meopemuyeckou Quzuxu, Ynusepcumem I paya, Aecmpusi,
Uncmumym eviuuciumenvrnoeo modenuposanusi CO PAH, Kpacnospck,
Akaodemeopoodox, Poccus,
> Unemumym KoMMYHUKAYUOHHBIX cemell 1 CYMHUKO8bIX KoMMyHuKayuil, Texnuueckuil
yHusepcumem I paya, Ascmpus
Krnaccudaecknii ToaxoJ K pacueTy TPOHUKHOBEHHUS SJIEKTPOCTATHYECKOTO TIONS C
MOBEPXHOCTH 3€MJIM B HOHOC(Epy 3aKII09aeTcsi B PACCMOTPEHHH HW3MEHEHHOTO YpaBHEHUS

ITyaccoHa, KOTOpOe HMMEET CIEAYIOIIHUNA BUI: N.EXNF =Y surce> T2e £, F, 1 Ygurce -
QJICKTPUYCCKAasd MPOBOAUMOCTDL, NOTCHIHAJI SJICKTPUUCCKOTO IMOJIA U COCTABJIAIOIIAA BHCITHETO
HCTOYHHKA, COOTBCTCTBCHHO. HapaMeTpLI IMPOHUKHOBCHUA CHJIIBHO 3aBUCAT OT TCH30pa
npoBojuMocTH €. B ympolneHHOM cilydae COCTaBISIONIAs HCTOYHMKA HE YYMTHIBAETCS
(Y surce =0), m mpennonaraercs, 4to HakioHeHHe coctapisger 90°, 9To jmaeT mpocToe

ypaBHEHHE TEH30pa NPOBOAMMOCTH. Ha OCHOBE OTHX TMPEINOJONKEHUNH MBI TBITAeMCS
paccunTaTh NPOHUKHOBEHHE OHIIEKTPOCTATHYECKOTO TOJIS BIUIOTH JO OPOUTAIBHBIX BBICOT
cnythuka DEMETER (mpumepno 700 kwm). [lns 3Tod 1enu HEoOXOIUMO  ClEAyroIIee:
pacrnpeienieHie MPOBOJUMOCTH JIOJDKHO MOKPBIBATH OOJBIION auama3oH BbICOT (oT O kM 10
npumepHo 1000 kM HaJl HOBEPXHOCTHIO 3€MIIN), U IOJDKHBI OBITh ONPEENICHBI YCIOBHS BEPXHEH
TPaHUIIBI JUTSE PACTIPOCTPAHEHHSI AIEKTPUUYECKOTO TIOJIS.

LITHOSPHERIC ELECTROSTATIC FIELD PENETRATION: INFLUENCE OF THE
ATMOSPHERIC AND IONOSPHERIC CONDUCTIVITY

M. Horn!, M.Y. Boudjada?, H.K. Biernat*?3, V.V. Denisenko’, H. Lammer?,
K. Schwingenschuh?, G. Prattes’
! nstitute of Physics, Department of Geophysics, Astrophysics and Meteorology (IGAM), Karl-
Franzens-University Graz, Austria,
Space Research Institute, Austrian Academy of Science, Graz, Austria,
3| nstitute of Physics, Department of Theoretical Physics, Karl-Franzens-University Graz,
Austria,

*Institute of Computational Modelling RAS SB, Krasnoyar sk, Academgorodok, Russia,
>Communication Networks and Satellite Communications | nstitute, Technical University Graz,
Austria

The classic approach to calculate the electrostatic field penetration, from the Earth's
surface into the ionosphere, is to consider the modified Poisson-equation which has the
following form N.EXNF):Y source » Where £, F, and Y gy ce e the electric conductivity,
the potential of the electric field, and the external source term, respectively. The penetration
characteristics strongly depend on the conductivity tensor <. In a simplified case, the source
term is neglected (Y goyrce = 0) and the inclination is assumed to be 90° which leads to a simple
expression of the conductivity tensor. Using these assumptions, we attempt to estimate the
electrogatic field penetration up to the orbital height of the DEMETER satellite (about 700 km).
For this purpose two steps are performed: the conductivity distribution must cover a large

atitude range (from O km up to about 1000 km above the Earth’s surface), and the upper
boundary condition for the electric field propagation has to be determined.
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CEKITHA 5 «BJIHAHUE CEHCMHYECKOH AKTHBHOCTH HA ATMOC®EPHBIE
ITPOIIECCHI H ®HU3HKA ITPEJBECTHHKOB 3EMJIETPAICEHHH»

IMPOBEPKA I'MIIOTE3bI O JIOKAJIBHOCTH HAPYHIEHUA CYTOYHOT' O XOJA
IMOJIHOI'O 2JIEKTPOHHOT' O COAEPKAHUA ITEPEJ] BEMJIETPACEHUAMUN

2 JI. A([)paﬁmoeuql, 2.U. Acmatj)beeal, HC. T aepumoxl, H.B. Kusembes®
1HHcmumym conneuno-zemnoul pusuxu, CO PAH, afra@is.irk.ru

2HHcmumym KOCMOGhU3UUeCKUX UCCIe008aHUL U pacnpocmpanenus paouosoan, J[BO PAH,
Zhiv@ikir.kamchatka.ru

KaroueBble ciaoBa: moHOChepa, Io0anbHOE SIIEKTPOHHOE COJCpKaHue, 27-JTHEBHBIC
Bapualuu, 3C¢MJICTPACCHUA.

B psne wuccnenoBaHMii OTMEUEHO OTKIOHEHHE OT PETYISPHOIO CYTOYHOTO X0Ja
MaKCUMAaJIbHOW  DJICKTPOHHOW KOHIICHTpAalMu c¢jaos F2 w/wim  MOJHOTO  3JIEKTPOHHOTO
conepxanus ([19C) BONMM3M SMHUIIEHTPA 3eMIICTPSICEHUS Ha IPOTSHKEHUHM HECKOJIBKO JTHEH Tepes
[JIABHBIM TOJNYKOM. B CBSI3W ¢ BaXHOCTBIO 3TOW MpoOieMbl BO3HUKAET HEOOXOIUMOCTH
MIPOBEPKU THITOTE3BI O JIOKATBHOCTH 3TUX 3 dekToB. HeoOX0MMO 4eTKO OTNIENUTh U3MEHECHUS
COCTOSTHUSI HOHOC(EPHI, CBI3aHHBIE C IOKATHHBIMH TMPOIECCAMH TTOJTOTOBKH 3eMJICTPSICEHUH, OT
rJI00ATBFHBIX U3MEHEHUH HOHHU3AIMH aTMOC(EPHI B 1[EJI0M, 00YCIIOBJICHHBIX BapHAITUSIMHU TTOTOKA
YO uznydennst CoJiHIIa B IIUPOKOM JIMANA30HE BPEMEHHBIX IMEPUOJIOB. ABTOpaMu pa3paboTaH
METO/I TAaKOH MTPOBEPKH, OCHOBAHHBIN HA BEIYHCIICHUH TJI00ATLHOTO AJIEKTPOHHOTO COJICPIKAHUS.
B nokmame paccmarpuBaercss OOHAPYKEHHBIM  psiioM  aBTOPOB  A(GQEKT  yBEIUYCHUS
MakcumaibHoro 3HaueHus [19C mepen 3emnerpscenuem. [lokazaHo, 4To B psijie Ciay4aeB 3TOT
3hdeKT MOKET OBITh OTPAKEHUEM TIOOATHHOTO YBEIWYCHHS] MOHHU3AIMHA HA TOJIOKHUTEIHHOU
daze 27-mueBHoit Bapuaruu [1D9C. [lpennokeH MeToa KOPPEKIUU JAHHBIX, TMO3BOJISIOIIHAN
OTNIeNHTh JoKabHbIC n3MeHeHus [19C oT 1i100ambHbBIX.

RESPONSE OF GLOBAL AND REGIONAL IONOSPHERE ELECTRON CONTENT
TO SOLAR ACTIVITY CHANGES

E.L. Afraimovich’, E.L. Agtafieva’, N.S. Gavriluk®, 1.V. Zhivet’ ev®
!nstitute of Solar-Terrestrial Physics SB RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS

K ey words: ionosphere, global electron content, 27-day variation, earthquakes

A number of papers have reported about deviations of daily values of the maximum
electron concentration of the ionospheric F2 layer and/or total electron content (TEC) in the
vicinity of an earthquake's epicenter within some days prior to the main shock. Owing to the
importance of this problem, a question of locality of those effects is arising. It is necessary to
distinguish clearly the ionosphere changes caused by processes of earthquakes preparation and
global changes of the atmosphere ionization as a whole, due to variations of solar EUV radiation
within wide range of time periods. For working up this study we have developed a method that is
based on calculations of global electron content. The effect of TEC increasing before strong
earthquakes is analyzed in this work. It is shown that in a number of cases this effect might be a
reflection of global increasing of the ionization at a positive phase of 27-day TEC variations. We
propose a method of the corresponding data corrections which lets distinguish local changes
from global ones.

A number of papers have reported about deviations of daily values of the maximum
electron concentration of the ionospheric F2 layer and/or total electron content (TEC) in the
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vicinity of an earthquake's epicenter within some days prior to the main shock. Owing to the
importance of this problem, a question of locality of those effects is arising. It is necessary to
distinguish clearly the ionosphere changes caused by processes of earthquakes preparation and
global changes of the atmosphere ionization as a whole, due to variations of solar EUV radiation
within wide range of time periods. We have developed a method that is based on calculations of
the mean TEC value for selected region. In this paper the effect of TEC increasing before strong
earthquakes is analyzed. It is shown that in a number of cases the effect of TEC increasing
before strong earthquakes might be a reflection of global increasing of the ionization at a positive
phase of 27-day TEC variations.

CHHEKTPAJIBHBIE YACTOTHBIE OI'MBAIOHIUE, CBSI3AHHBIE C OHY/KHY
N3JIYYEHUSMU, HABJIIOJAEMBIE BO BPEMS DKCIIEPUMEHTA |CE HA
BOPTY MUKPOCITYTHUKA DEMETER

M.1O. Boydofcadal, XK. Bupuaml'2’3, K. llleunzeumyl, Le. /e Bepmxeﬂup4,
M. Xopnz, X. JIaMJuepl, 1I. Herwecxus, TI. Hpammece, E. I(pucmeal, M. IlTmaxen*

1HHcmumym KocMueckux ucciedogsanuii, Aecmpuiickas akademus nayx, I pay, Aecmpus
2Unemumym gusuru, omoen 2eopuzuiu, acmpodusuru u memeoponozuu (IGAM),

yHusepcumem I paya, Ascmpus
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yHusepcumem I paya, Ascmpus

Kawuesble ciaoa: OHUY/KHY wusnydeHus, CHEKTpaabHBIA METOJ, CEHCMHUYECKOE
coOBITHE.

B noknane ommcaHa BO3MOKHAsi CBSI3b MEXAy ceicMuueckuMu coObrtusmu 1 OHY u
KHY wn3ny4eHUsIMH Ha OCHOBE JKCIIEPUMEHTAJIBHBIX JTAHHBIX ITOJYYEHHBIX C MUKPOCITYTHHKA
DEMETER wunctutyra « nstrument Capteur Electrique» (ICE). IIpuMeHeH Tak Ha3bIBacMBbIi
CHEKTpPaJbHBI METOJ, MO3BOJIAIOIIMM W3MEPATh M PACCUUTHIBATH CTEIIEHb AKTUBHOCTH
OHY/KHY, naOmrogaeMbix BO BpeMsl KaXJIOH MONTPAEKTOPHUM MHUKpO criyTHUKa. OmnpenencH
ko3dpurment wunaekca OHY/KHY, xoTopblii yka3blBaeT Ha HMHTEHCUBHOCTh OCHOBHBIX
HAOJIIO1aeMBIX KOMIIOHEHT, T.€. IIUISIIMX W XOPOBBIX H3Iy4eHUH. DTO HCHOIB30BAHO JUIS
pacrio3Hanusi, paszaeneHus u kinaccudukanmu OHY/KHY wusnyueHwit Ha OCHOBaHHMM JTAaHHBIX
skcniepumentra DEMETER/ICE. OOcyxmaiorcsi NMperMMyIecTBa NPEIOKEHHOTO0 METoAa |
Bo3MOXxHast cBa3b apamerpoB OHY u KHY u3nyuenuii ¢ ceiicMUUECKUMU COOBITHSIMH.



76

SPECTRAL FREQUENCY ENVELOPESRELATED TO VLF/ELF EMISSIONS
OBSERVED BY ICE EXPERIMENT ON BOARD THE DEMETER MICRO-
SATELLITE

M.Y. Boudjada®, H.K. Biernat*??, K. Schwingenschuh?, J.J. Berthelier*, M. Horn?,
H. Lammer®, P. Nenovski®, G. Prattes’, E. Cristea’, M. Stachdl*

'Space Research Institute, Austrian Academy of Sciences, Graz, Austria
?|nstitute of Physics, Department of Geophysics, Astrophysics and Meteorology (IGAM),
Karl-Franzens-University Graz, Austria
3Institute of Physics, Department of Theoretical Physics, KF University Graz, Austria,
“*Centre d'Etude des Environnements Terrestre et Planétaires Observatoire de Saint-Maur,
France
°Geophysical Institute, Sofia, Bulgaria
®Communication Networks and Satellite Communications Institute, Technical University Graz,
Austria

Key words: VLF and ELF emissions, spectral method, a seismic event.

We report on the possible relationship between the seismic event occurrence and the VLF
and ELF emissions as recorded by the «lnstrument Capteur Electrique» (ICE) experiment on
board the DEMETER micro-satellite. We apply the so-called * spectral method’ which allows to
guantify and to estimate the VLF/ELF activity level observed during each half-orbit of the
micro-satellite. We define a «VLF/ELF-index» parameter which points up the activity of the
dominant observed components, i.e., the hiss and the chorus emissions. Our results are used as a
criteria to recognize, to split, and to classify the VLF/ELF emissions as recorded by the
DEMETER/ICE experiment. We discuss the advantage of such a method and the means to link it
to the occurrence of seismic events.

O BO3MYLEHUAX foF2 B CPEQHELULMPOTHOMN NOHOC®EPE
NEPEQN CUNNbHBIMU 3EMITIETPACEHUAMU

E.B. JIunepoecxaﬂl, M. Happoz, B.B. Bozdauoe?’, K.-B. Meﬁcmep4, M.B. POOKMHS,
B.A. JIunepoecxuﬁl
1HHcmumym ¢usuru 3emnu PAH, 2. Mockaa,
2L.P.C.E./C.N.RS, 45071 Opnean, @panyus
3HHcmumym KOCMOGQU3UUeCKUX UCCIe008aHUll U pacnpocmpanerus paouosonn [[BO PAH
*Aempodusuueckuii unemumym, Homedam, epmanus
T eoguszuueckuil [{enmp PAH, 2. Mocksa

KaroueBble ciioBa: cpeanemmpoTHas noHocdepa, foF2 Bo3myienus, 3emieTpsiceHus

B mocnemHume rToApl B psje pabOT M3ydeHBl H3MEHEHHUS XapakTepa 4YacTOTHI
MaKCUMAaJIbHOW HMOHOC(EPHON 3IIEKTPOHHON MIoTHOCTH foF2 OoT MX MeauaHHBIX BEIUYHMH B
CBSI3U C MPOOJIEMOH MPOTHO3a 3eMieTpsiceHnii. OOHapyKEHO, YTO MOIU(HKAIUSI 4acTOThl foF2
IIPOUCXOAUT HE Iepe]l BCEMH 3E€MIICTPSACEHHUSAMM. TakxkKe IPEeACTaBisIO HMHTEPEC IPOBECTH
CTaTUCTHUYECKHI aHAM3 M BBIOpaTh COOBITHS, KOTOpBIE COMPOBOXMAIOTCS 3aMETHBIMU
aHOMaJBHBIMUA HM3MEHEeHusIMH B F—oOmactu. B nmanHON paboTe BBINMOJHEH CTAaTHCTUYECKUN
aHaM3 MOHOCPEPHBIX IPPEKTOB Mepesl CHIBHBIMU 3eMJIETPSICEHUSMH 110 JaHHBIM 4 SITIOHCKUX
CTaHLIMH BEPTUKAIBHOTO 30HUPOBAHUS.

[IpoBeneH CTaTUCTHUYECKUI aHAM3 yCPEeTHEHHBIX 3a 24 yaca 4acTOT MaKCUMAaJIbHON
HOHOCGEpHOU ATeKTpoHHOU TIoTHOCTH foF2 Ha QoHE HECKOJIBKUX JCCATKOB 3eMJICTPSICEHUH C
marautynoi M>6.0, rinyounoit h<80 kM u paccrosianem ot AUC R<1000 km. Iloka3zano, 4To B
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cpenHem foF2 ymeHbImaercs 3a HECKONBKO JHEH 10 3eMIIETpsCCHUi. 3a JEeHb 1O COOBITHS
YMEHBIICHHE COCTABIIACT MPUOIU3UTENBHO S5%0.

foF2 DISTURBANCES IN MIDDLE LATITUDE IONOSPHERE
BEFORE STRONG EARTHQUAKES

E.V. Liperovskaya', M.Parrot?, V.V Bogdanov®, C.-V. Meister®, M.V. Rodkin®,
V.A. Liperovsky"
Ynstitute of Physics of the Earth RAS
L .P.C.E/CN.RS, 45071 Opaean, Ppanyus
3| nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
*Astrophysical Institute, Potsdam, Germany
°Geophysical Centre RAS, Moscow

K ey words. middle latitude ionosphere, foF2 disturbances, earthquakes

Last years in a series of works the deflection of character frequency foF2 of the
ionosphere from its median values during earthquake preparation time has been studied in
connection to the problem of earthquake prognosis. It has been found out that the modification of
foF2 does not take place before all earthquakes. Thus it was interesting to carry out gatistical
investigations and pick out a part of events have been accompanied by noticeable anomaly
variations in the F-region.

In this work the statistical investigations of ionospheric effects before strong earthquakes
is carried out by use the data of 4 Japan vertical sounding stations. The statistical analysis of the
variations of the averaged per 24 hours frequency of the maximum ionospheric electron density
foF2 is performed in connection to the occurrence of a few tens earthquakes with magnitudes M
> 6.0, depths h < 80 km and distances from the vertical sounding station R < 1000 km. It is
shown that, on the average, foF2 decreases a few days before the earthquakes. The decrease
amounts in average to about 5 % a day of the shock.

CTATUCTHUYECKHA AHAJIA3 BO3SMYIIIEHUHA OKOJIONOJIY IEHHOI
KPUTHUYECKOMN YACTOTHI foE HIOHOC®EPHI B CBSI3H C
3EMJIETPSICEHUSIMHA 110 MATEPUAJIAM CTAHIIUH «TAIIIKEHT»
U «IIETPOMMABJIOBCK-KAMYATCKHIA»

E.B. JIunepoecxa;zl, B.B. Bozdanoez, B.A. JIunepoecxuﬁl, O.A. Hoxomefwel,
A.C .Cununa, A.B. Oﬂuqbupoe?’
YYnemumym @usuru 3emmu PAH 2. Mockea, liper @ifzru
ZHncmumym kocmo@usueckux uccnedo8anutl u pacnpocmpanens paouosoiH,
3Dusuueckui gaxynemem MI'Y, 2. Mocksa

KawueBble cjioBa: MpeBEeCTHUKH 3eMIIETpsiCeHHi, HoHOCc(hepa, FOE

HonocdepHbie NMpEeIBECTHUKN 3eMJIETPSICEHUN HCCIeayloTcs yxe Oonee 25 mer. Ilpum
3TOM Ha NMEPBOHAYAIFHOM JTalle B OCHOBHOM HCCIIEJOBajlach HOYHAsi MOHOCHEpa, MOCKOIbKY
MPEJCTaBISIIOCH, YTO HA (POHE MPSIMOTO COJHEYHOTO BO3AEHCTBHS TPYIHO BBIIEIUTH d(D(PEKTH,
BBI3BaHHBIE MPOIECCAMU TMOJTrOTOBKH 3emiieTpsiceHuid. OJHAKO B TIOCIEIHEE eCATUIIETHE
YCUJIMIIACh aKTUBHOCTH 110 MCCIIEIOBAHHIO THEBHBIX ceiicMonoHochepHbIX 3¢ddexToB. B qanHoi
paboTe mpeacTaBieHO wWcclenoBaHue 3(M(HEKTOB TOJITOTOBKM 3EMIICTPSICCHHN B JHEBHOM
perymsipuoM cnoe E, MakcuManbHas IUIOTHOCTb HOHHM3AIMH KOTOPOTO XapaKTepU3yeTcs
KpUTHUYECKOW 4acToToi fOE.

[MTonyueHo, 4TO K MOMEHTY 3eMJICTPSICEHHsI MMeeT MecTo yMeHblenue fOE, mpoomkaromieecs: B
TEUYEeHUE HECKOJNBKUX CyTOK. PaccmarpuBamuch 3emnerpsicenus ¢ M>5 nu R<1000 km. /[Hu ¢
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COJIHEYHBIMU M TEOMAarHUTHBIMH BO3MYIICHUSIMH HCKIIOUAINCHh W3 aHaium3a. J[OCTOBEPHOCTH
noyrydeHHOTO 3 dexTa npesbinraer 95%.

THE STATISTICAL ANALYSISOF PERTURBATIONSIONOSPHERE MIDDLE-DAY
CRITICAL FREQUENCY foE IN CONNECTION TO EARTHQUAKESON THE
DATA OF “TASHKENT” AND “PETROPAVLOVSK-KAMCHATSKIY” STATIONS

E.V. Liperovskaya', V.V. Bogdanov’, V.A. Liperovsky', O.A. Pokhotelov',
A.S Silina', A.V. QOlifirov®
!nstitute of Physics of the Earth RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
3physical Faculty Moscow Sate University

K ey words:. earthquakes precursors, ionosphere, E-region

lonospheric precursors of earthquakes had been investigated during last 25 years. On the
first stage the night ionosphere was analyzed, because it seems that it is difficult to separate
seismoionospheric effects on the background of direct solar effects. Last years serious efforts
were made mostly to find in the day-time ionosphere disturbances due to earthquake preparation.
The analysis of such disturbances in the day-time regular E-layer, which maximal ionization
density is characterized by critical frequency foE, is carried on in the work. It is pointed out that
foE increases a day before earthquake in the Middle Asia with magnitude M>5. The statistical
reliability of effect is more than 99%. The dependence of the effect on magnitude, distance from
epicenter to the vertical sounding station and depth of the hypocenter is analyzed. Data of more
than 300 earthquakes in the vicinity of vertical sounding station «Tashkent» and more than 30
events in the vicinity of “Petropavlovsk-Kamchatsky» are used in the analysis.

CTATUCTHYECKHIA AHAJIN3 BOSMYIIEHUH KPUTUYECKON YACTOTHI f,F2
HOHOC®EPHI 3A HECKOJIBKO CYTOK JIO M IIOCJIE 3EMJIETPSICEHUI
COIIOCTABJIEHUE PE3YJIbTATOB IO MATEPUAJIAM CTAHITAM
«IMETPOMMABJIOBCK-KAMYATCKHI» U «TOKHO»

E.B. JIunepoecxaﬂl, B.B. bozoanos’> M.B. Podkun3, K.-B. Meﬁcmep4, A.C. CquuHal,
0O.B. Mandpulcoc:a2
YYnemumym @usuru 3emmu PAH 2. Mocksa, liper @ifzru
2HHcmumym KOCMOGQU3UUeCKUX UCCIe008anull U pacnpocmpanerus paouosoan J[BO PAH
°r. eoguszuueckuit [{enmp PAH, 2. Mocksa
4 .
Acmpoghuzuueckuti uncmumym, Ilomcoam, I epmanus

KaroueBble c10Ba: cpeHEMINpOTHAs HOHOChepa, Bo3MyieHus foF2, semnerpscenus

B cBa3u ¢ mpoOnemoii mporHo3a 3eMIIETPSCEHUH B TMOCIETHUE TOABI B psae padot
UCCIICIOBATHCH MOAU(DUKAIIMK BPEMEHHOTO X0J1a XapakTepHo# yactotel fOF2. BhIssICHHIOCH, YTO
Takue MOJU(PUKAIIMA UMEIOT MECTO He ISl BceX 3emuieTpsiceHuit. [1oaToMy cTamy akTyaiabHBIMH
CTaTUCTHUYECKHE HWCCIIEJOBAHUS M TOIMBITKH BBIJICIUTH JIOJIIO COOBITHH, COMPOBOMKIAAIOLIUXCS
COOTBETCTBYIOIMMH 3aMETHBIMUA aHOMAJIBHBIMUA HOHOC(EpPHBIMH BapuanusiMu B obnactu F2. Tlo
KaMYaTCKUM M SITIOHCKUM HOHOC(EpPHBIM JAaHHBIM C HCIOJh30BAHUEM HECKOJIBKUX COTEH
COOBITHH MPOBEJICH CTATUCTUYECKUI aHAIN3 BapUallui yCPETHEHHOH 3a pa3IMyHbIe YaCTH CyTOK
yacToThl fOF2, cOOTBETCTBYyrOIIEH MaKCHMAaIbHOW JJIEKTPOHHOW KOHIEHTPAIMH HOHOC(EpHI,
nepes 3eMIICTPSICCHUSIME C Pa3UYHBIMU MarHuTyiaamu ot M>5, rmybunoit h < 80 km u
PaCCTOSHUSIMU OT CTAHIIMK BEPTUKAIBHOTO 30HaupoBanus R < 1000 km.,
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[MTokazano, 4to B cpenHeM fOF2 mHeM moBblmaercs 3a 3-5 CyTOK JI0 3eMIICTPSICEHHS, U
PE3KO TMOHIKAETCS HETMOCPEICTBEHHO Iepena 3emieTpsceHusMu. Dddekr Hadmromaercs nepen
2/3 coObiTii. JlocTOBEpHOCTHIO BBISBICHHBIX A(PGEKTOB cocTaBisier He MeHee 95%.
[MonyueHHBIE 3aKOHOMEPHOCTH 3aBHCSAT OT MArHUTY/IbI COOBITHH.

STATISTICAL ANALYSISOF IONOSPHERIC CRITICAL FREQUENCY f,F2
DISTURBANCES A FEW DAYSBEFORE EARTHQUAKES-THE CORRELATION
OF RESULTS ON DATA OF “PETROPAVLOVSK-KAMCHATSKIY” AND
“TOKYO” STATIONS

E.V. Liperovskaya', V.V Bogdano’, M.V. Rodkin® C.-V. Meister’, A.S. Silina,
0.V. Mandrikova?
!nstitute of Physics of the Earth RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
3Geophysical Centre RAS
“*Astrophysical Institute, Potsdam, Germany

K ey words: middle latitude ionosphere, foF2 disturbances, earthquakes.

In connection with the problem of earthquake precursors in a number of papers
modifications of characteristic frequency foF2 were analyzed. It has been found out that the
modification of foF2 does not take place before all earthquakes. Thus it was interesting to carry
out statistical investigations and to pick out a part of events accompanied by noticeable anomaly
variations in the F-region. On the basis of Kamchatka and Japan ionospheric sounding stations
data we performed the statistical analysis (a few hundreds of events) of foF2, averaged on
different parts of day, before earthquakes with various magnitudes M>5.0, the depths h<80 km
and the distances from epicenters to the vertical sounding station R<1000 km.

It is shown that in the average foF2 increases in middle-day hours 3-5 days before
earthquakes, and the decreases abruptly a day before earthquake. The reliability of the effect is
above 95%. The effect is observed for more than 2/3 of events. The magnitude of the effect
depends on the magnitude of an earthquake.

CYTOYHAS 3ABUCAMOCTH BO3MYIIEHU B CIIOPAJUYECKOM CJIOE Es
HMOHOC®EPHI B CBSI3U C 3EMJIETPSICEHUSIMUA 11O MATEPAAJIAM CTAHIIAI
BEPTUKAJIBHOI'O 30HANPOBAHUSA ITAPATYHKA U TOKHO

E.B. JIunepoecxaﬂl, B.B. Bozdauoez, M.B. Podkuu3, K.-B. Meﬁcmep4,
H.9. Bacunvesa®, A.B. szuqbupoc:5

YWnemumym @usuru semnu PAH 2. Mockea, liper @ifzru
2HHcmumym KOCMOGQU3UUeCKUX UCCIe008aHUll U pacnpocmpanerus paouosonn [[BO PAH
°r. eoghuzuueckuil yeump, 2. Mockea
4Acmp0qbu3uuecz<uﬁ uncmumym, Ilomcoam, I'epmanus
*Qusuueckui gaxynomem. MI'Y um. M.B. Jlomonocosa, 2. Mockea

KiroueBble c/j10Ba: IpeBECTHUKU 3eMIIETPSICEHU, HOHOC]Epa, cropaandeckuit cioit E

B pabote ucciemyrorcss BO3MYIICHUsT KpuTUYeckoi vacToThl fOES cropaguueckoro E-
ciiost HoHocepsl B ¢Bs3M ¢ 3emieTpsicenusMu. Yactota fOES xapakrepusyer He MakCUMAIbHYIO
IIJIOTHOCTh MOHU3aIIHUU CJIOA ES, KaK KPpUTHYCCKUC YaCTOTHI PCTYIIAPHBIX I/IOHOC(i)epHI)IX CJIOEB, a
HAJIMYME MEJIKOMACIITAOHBIX HEOJHOPOTHOCTEH MIIOTHOCTH MOHM3AINH B clioe. CTaTHCTHYECKOE
UCCJICIOBaHUE TTOKA3aJI0, YTO 33 TPH JHS Tepell 3eMJICTPICEHUSIMHU HAOII0aeTCs YBEINYCHUES
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fOES, KoTOpoe CMEHSIeTCSI yMEHBIIICHUEM KO JHIO 3eMIICTPSICEHUS] K MOXKET MPOJIOIDKATHCS TIOCIIe
Hero. Ilpm Hamoxxenum osmox yureHo cBbime 100 3emuerpsceHuit ¢ marmutyaamu M>5,
riyouHon h<40 kM ¥ paccTOSSHUAMU OT cTaHimu J0 snuieHTpa R<500 mis ka0l U3 cTaHIHiA
noHoc(hepHOro BepTHKaIbHOro 30HmUpoBanus Ilaparynka um KokyOymxu (Tokumo). [IHu c
COJTHEYHBIMH W TE€OMAarHUTHBIMU BO3MYILEHHUSIMH HCKIIOYAINCh M3 aHaimm3a. J[0CTOBEpHOCTh
noJrydeHHOTOo 3¢ dekra mpespimaer 95%.

PERTURBATIONSIN THE DAY-TIME SPORADIC EsLAYER OF THE
IONOSPHERE IN CONNECTION WITH EARTHQUAKES ON THE DATA OF
“PETROPAVLOVSK-KAMCHATSKIY” AND “KOKUBUNJI” (TOKYO) VERTICAL
SOUNDING STATIONS

E.V. Liperovskaya', V.V Bogdanov’, M.V. Rodkin® C.-V. Meister’, N.E. Vasil’eva’,
AV. Olifirov®
! nstitute of Physics of the Earth RAS
?|nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
3Geophysical Centre RAS
*Astrophysical Institute, Potsdam, Germany
® Physical Faculty Moscow Sate University

K ey words: earthquake precursors, ionosphere, sporadic E-layer.

Perturbations of foEs — the critical frequency of sporadic E-layer were analyzed in the
connection with earthquakes. The foEs frequency does not characterize the maximal ionization
density of Es layer, but it characterizes the small-scale irregularities of plasma density in Es-
layer. The statistical analysis showed that three days before earthquakes foEs increases for the
most part of events, then foES decreases by the day of earthquake, this decreasing can last for a
few days after the shock. The method of superposition of epochs was used for more than 100
earthquakes with magnitudes M>5, depths h<40 km and distances from the vertical sounding
station R<500 km for Petropavlovsk-kamchatskiy and Kokubunji (Tokio) stations. The days
with solar and geomagnetic disturbances are excluded from the analysis. The reliability of the
effect is more than 95%.

IJIEKTPUUYECKHUE ITOJISA U THOPAKPACHOE U3JIYYEHUE B ADPO30JIbHBIX
OBJIAKAX NEPEJl BEMJUIETPACEHUAMHN

B A. JIunepoecxuﬁl B.B. Muxaiinun® B.M. Illegyo6’ P.M. Ymapxodofcaee4
B.B. Bozoanoé® K.-B. Meiicmep®
Ynemumym @usuru 3emmu PAH 2. Mockea, liper @ifzru
2Qusuyeckuil gaxynomem MI'Y um. M.B. Jlomonocosa
3HHcmumym KOCMOGQU3UUEeCKUX UCCIe008AHULL U pacnpocmpanerus paouosoa, [BO PAH
4Haylm0-ucczzec)oeameﬂbcwﬁ uncmumym soepuou uzuxu MI'Y um. M.B. Jlomonocosa
SAcmpoqbus’uueCKuﬁ uncmumym, Ilomcoam, I'epmanus

KawueBble cJjioBa: HepaBHOBECHOE WH(paKpaCHOE U3IyueHHE, IPEIBECTHUKH
3EMJIETPSCEHU M.

B pabote aHanm3upyeTcsi MOJIENIb TEeHEPAIIUU HECTAIMOHAPHBIX BCIUIECKOB JIOKATBHBIX
AIIEKTPUYECKHX TOJIeH ¢ XapakTepHbIMU BpeMeHamu 1-10 MunyT B atMocdepe BOTU3U pa3ioMOB
3a HECKOJBKO CYTOK NEpeJ] CHIIbHBIMU 3€MIIETPSCEHUAMU. MoJelb MNpeanonaracT HaJIn4ue
a’p030JIeH, MOBBIIIEHHON CKOPOCTH MOHU3ALMH, BBI3BAHHOM, HAIIpUMeEp, BBIJICICHUEM paJlOHa U
BOCXOOAIIKUX ITOTOKOB BO3aYyXaA.
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Bceruteckn JTIOKanbHOTO 3JEKTPUYECKOTO TOJIS JOJDKHBI TIPUBOJIUTH K COOTBETCTBYIOIIUM
BCIUIECKaM HepaBHOBecHOTro uHppakpacHoro uzmydeHus (1+100 MKM) U JIOKAIBbHBIX BCIIECKOB
MarHUTHOTO TOJA. XOTS AHOMAQJIWW PABHOBECHOTO HMH(PAKpPacCHOTO  H3IyYeHHS OT
HA/IPa3JIOMHBIX 00JacTeil B HOYHBIX YCIOBHSX TeEpea 3eMJICTPSICEHUSMU HEOIHOKPATHO
HAOIIOAMHMCh C TPOJIETHBIX CIYTHUKOB, OJHAKO KPAaTKOBPEMEHHBIX JIOKAIBHBIX BCILIECKOB
MarHUTHOTO TIOJIS M BCIIBIIIEK HEPAaBHOBECHOTO HOUHOTO MK-M3mydeHus npo1oKUTeIbHOCTHIO
1-10 MuH B CBSI3H € 3eMJIETPSICEHUSIMH, TIO-BUAMMOMY, HUKTO €I He HaOJroal.

Takum 0o0pa3zom, MpeACTaBISETCS WHTEPECHBIM IPOBECTH CIENHalIbHBIE HAa3eMHBIE U
CIIyTHUKOBBIE HaOJtoieHusI HOYHOM arMocdepsl B MK — nuana3zone (kamepa HOYHOTO BHICHUS)
YW MarHUTHOTO TIOJII B HECKOJBKHUX OJIM3KUX K Pa3jioMaM TOYKAaX B CEHCMOAKTHBHBIX 30HAX C
I[EJThI0 TIOMCKA BCIIBIIICYHBIX MPEIBECTHUKOB. )i MOHUMAaHUS (PU3NYSCKON KAPTHUHBI SIBICHUS
HEOOXOJMMO OJHOBPEMEHHOE TIPOBEJCHHE CTAHJAPTHOTO BEPTUKAJIHHOTO 30HIUPOBAHHS
HMOHOC(EPHI.

ELECTRICAL FIELDS IN AEROSOL CLOUDS ABOVE FAULTS REGIONS BEFORE
EARTHQUAKES

V.A. Liperovsky®, V.V.Mihailin? B.M.Shevtsov®, R.M.Umarhodgaev’, V.V Bogdanov®,
C.-V. Meigter®
!nstitute of Physics of the Earth RAS
2 physical Faculty Moscow State University
3| nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
“ScientificReseach I nstitute of Nuclear Physics MSU
®Astrophysical Institute, Potsdam, Germany

Key words: non-equilibrium infrared emission, earthquake precursors

A model of generation of non-stationary pulses of local electric fields with characteristic
time scales of 1-10 min in the atmosphere above faults a few days before earthquakes is
considered. The model suggests the presence of aerosols, increased ionization velocity, caused
by radon emanation, and upstreaming air flows.

The local electric field pulses should cause respective pulses of non-equilibrium infrared
emissions (1-100 mkm) and local pulses of magnetic field. Anomalies of equilibrium infrared
emission above seismoactive faults regions in night conditions before earthquakes were observed
over and over again with low-altitude satellites, but it seems likely that nobody observed local
short-time pulses of non-equilibrium infrared emissions with the duration of 1-10 min and
corresponding magnetic field in connection to earthquakes. So it would be interesting to carry
out special on-ground and satellite observations of night atmosphere infrared emission pulses
and magnetic field in a few near-fault points in seismoactive regions with the aim of search
earthquake precursors. To understand the physical mechanism of the phenomenon it is necessary
to carry out simultaneous routine vertical sounding of ionosphere.

OU3NYECKHUE MOJEJIN CBsA3U B CUCTEME 3EMHAS ITOBEPXHOCTb-
ATMOC®EPA-UOHOC®EPA INEPEJ]l BEMJIETPACEHUAMUAU

JIunepoeckuii B.A., Iloxomenos O.A .
Huemumym ¢usuxu 3emnu PAH 2. Mocksa, liper @ifzru

KiaroueBble c10Ba: Mojenu, aTMoc(hepHO-HOHOC(EPHBIE CBS3H, 3eMIIETPSCEHUS

Wznoxensl Hambosiee BaxkHble (U3MYECKHE MOJICNM CBSI3M B CHCTeMe JnTocepa-
atMocdepa-rnoHochepa. B HEKOTOPBIX M3 HUX MPEAINOJIaraeTcsi, 4To B MPU3EMHON aTMocdepe
HaJ 00NacTbl0 TOATOTOBKM  3EMJIETPSICEHMH  TPOMCXOTUT TeHepanus aTMoc(epHBIX
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aKyCTHYECKUX M aKyCTHUKO-TPaBHTAI[MOHHBIX BOJH, PACHPOCTPAHSIONIUXCS Yepe3 aTMochepy H
JTOXOIAIINX 0 HOHOC(EPHBIX BBICOT, MPUBOJIS K TCHEPAI[MH BO3MYIICHUH 3IEKTPUIECKOTO MOJIS
Y TUIOTHOCTHU 3apsHDKEHHBIX YaCTHIl. B Ipyrux mpenmosaraercs, 4To BO3MYIIEHHS B HOHOCHEpe
BO3HHMKAIOT Onarojapss MOJU(HKALNWU OIJIEKTPUYECKUX TIOJed ¥ TOKOB, BBI3BAHHOMN
ANMEKTPUUECKUMHU TIpoLieccaMy B JIMTocepe wiM mpu3eMHO atMmocdepe. BbienuTh TONBKO
OJTHYy MOJieNib, a OCTaJbHbIE OTBEPrHYTh, HE TIPEACTABISCTCS BO3MOXHBIM, MOCKOJIBKY
XapakTepHble MPOCTPAHCTBEHHbIE MaclITadbl HaOmroneHWit >ddexToB B  HOHOChEpe,
mpeamecTByomux 3emierpsicernsiM, paznudarorcs oT 200-300 KuIoMeTpoB 10 HECKOJIBKUX
TBICSY KHJIOMETPOB, a XapaKTEPHbIC BPEMEHA — OT HECKOJIBKUX MHHYT JI0 HECKOJBKHX CYTOK.
MokHO JayMaTh, 4TO JUTOCHEPHO-UOHOCHEPHAS CBS3b OCYIIECTBISICTCS PEATBbHO TPU JACHCTBUU
COBOKYITHOCTH HECKOJIbKUX (PM3MUYECKUX MEXaHU3MOB.

PHYSICAL MODELSOF CONNECTIONSIN THE SYSTEM: THE EARTH
SURFACE- ATMOSPHERE- IONOSPHERE BEFORE EARTHQUAKES

V.A. Liperovsky, O.A. Pokhotelov
Institute of Physics of the Earth RAS

K ey words: models, atmosphere-ionosphere coupling, earthquake

The most important physical models of connections in the system of litosphere-
atmosphere-ionosphere are presented. In some of them it is proposed that in the near- ground
atmosphere above the region of earthquake preparation generation of atmospheric acoustical-
and acoustic- gravity waves takes place, then the waves propagate across the atmosphere up to
the ionospheric heights, cause generation of disturbances of electrical fields and the density of
charged particles. In others models it is proposed that disturbances in the ionosphere arises due
to modification of ionospheric electrical fields and currents, caused by electrical processes in the
litosphere and near-ground atmosphere. It is not possible to choose only one model and to reject
the others, because character space scales of seismo-ionospheric effects before earthquakes vary
from 200-300 km up to a few thousand km, and time scales vary from a few minutes up to a few
days. One can believe that litosphere-ionosphere connection is realized by the joint action of
two or more physical mechanisms.

CEMCMODRJEKTPOMATHUTHBIE CUTHAJIBI, IPEJIIECTBYIOIIUAE
SEMUIETPACEHUSAM HA KAMYATKE

IO.M. Muxaiinos
Hncmumym 3emno20 macnemusma, UoHOChepsl U pacnpoCmpaneHus paouo8oiH
um. H.B. Ilywrxosa PAH, yumikh@izmiran.ru

KiioueBble cJjIOBa: 3eMIICTPSICEHUS, IPEIBECTHHUK, 3JIEKTPOCTaTHUECKOE TIOJIE,
celicMoMarHUTHbIE P HEKTH, pagoH

[IpencraBnensl  pe3yibTaThl — aHaJdM3a  BPEMEHHM  TOSIBJICHUS  IMPEIBECTHHKOB
3eMJICTPSICCHUI B KBa3UCTATUYECKOM DJIEKTPUYECKOM TI0JIe B TIPU3EMHON arMmocdepe Ha
Kamuarke npu paccrosHusx ot snuneHtpa He Oonee 300 kM. [IpuBeneHBI OIEHKH CKOPOCTH
pacrpocTpaHeHUs] TPEIBECTHUKOB, a TaKXKe 3aBHCHUMOCTh BpPEMEHHM HX TMOSBICHUS OT
nmapamMeTrpoB  3emuerpsceHus. IlpeanoxkeHa rumore3a O BO3MOXHOM CBA3U CKOPOCTH
pacrpocTpaHeHUs] TPEIBECTHUKOB CO CKOPOCThIO JU(QY3UH MOAINOYBEHHOTO pPaJOHA.
PaccmarpuBarotest ceiicMomMarHuTHBIE 3((EKTH BO BpeMsl KBa3HIIEPHOAMUYECKONW CEpUH YIapOB
semierpsicennit  02.03.1992r. DOTm  pe3yabTaThl  CPAaBHUBAIOTCS C  HAOIIOJCHUSIMHU
celicMOMarHUTHBIX 3 (}eKToB Ha OONbIIMX paccTosHUAX OT AmmieHTpa (~8000 kM) BO Bpems
semueTpsicenust Ha Cymarpe (28.12.2004r.).

Pabota BeimonnHeHa mpu noanepxkke POOU (I'pant 04-05-65100).
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SEISMOELECTROMAGNETIC SIGNALSBEFORE EARTHQUAKES ON
KAMCHATKA

Yu.M Mikhailov
'Pushkov I ngtitute of Terrestrial Magnetism, |onosphere and Radio Wave Propagation
RAS yumikh@izmiran.ru

Key words: earthquakes, precursor, electrogatistic field, seismomagnetic effects, radon

Results of the analysis of occurrence times of earthquake precursors in a quasistatic
electric field of the surface atmosphere on Kamchatka Peninsula at distances from epicenter less
300 km are presented. The propagation velocity of the precursors and their occurrence time
dependence on the earthquake parameters are estimated. A hypothesis on the possible correlation
of the precursor propagation velocity with the diffusion rate of subsurface radon is proposed.
Seismomagnetic effects, related with quasiperiodic sequence of earthquake shocks 02.03.1992
are considered. These results are compared with observations of seismomagnetic effects at the
greater distances from epicenter (near 8000 km) in time of Sumatra earthquake (26.12.2004).

Thiswork was supported by the RFBR, project No 04-05-65100.

SJEKTPUYECKHUE U DJIEKTPOMATHUTHBIE ITPOIECCHI B IPU3EMHOM
ATMOC®EPE INEPE/I BEMJIETPACEHUSAMU HA KAMYATKE

F0.M. Muxaiinos*, I A. Muxaiinosa®, O.B. I(anycmunal, r.u jIpyofcuHZ, CO. Cmupnocf2
YUnemumym semmozo macnemusma, uonocdepur u pacnpocmparenus paouoso
um. H.B.ITywkosea PAH. yumikh@izmiran.ru
2HHcmumym KOCMOGQU3UUeCKUX UCCIe008anull U pacnpocmpanerus paouosonn J[BO PAH

KiarueBble c¢jI0Ba. KBa3UCTaTHUYECKOE QJICKTPHUYCCKOC II0JIC, JSJICKTPOMArHUTHBLIC
CHUTHAJIbI, MOJIHUSA, 3EMJICTPACCHUS

MHOTroJIeTHHE UCCIIEOBAaHMSI aHOMAIBHBIX APPEKTOB B BapHALUAX KBA3UCTATUYECKOTO
AIIEKTPUYECKOTO TIOJsI B TPU3EMHON aTtMocdepe TMOoKa3alid, YTO OHHU  TPOSBISIOTCS
MPEUMYIIECTBEHHO B BHJIE OyXTOOOPa3HOTO TMOHWXEHHWsS WHTCHCHBHOCTH, a B BapHalusiX
ecTecTBeHHOro anekTpomarHutHoro noyis B KHY- u OHY — nuama3onHax — kak B U3BMEHEHUU
WHTEHCHBHOCTH, TaK M B BO3PAaCTaHHH MOTOKOB JIMCKPETHBIX UMIYIbCOB [['oxOepr u jap.,1988;
Pemuzos, 1991; J[lpyxun, 2002]. MexaHu3M 3TUX aHOMaiHWi, OCOOCHHO B BapHaIlUAX
AIIEKTPOMArHUTHOTO TIOJIS, IO CHUX IMOp He siceH. B paboTe BHINIOIHEH aHAIN3 OJHOBPEMEHHBIX
3alMCeN CYTOYHBIX BapHalMi KBa3HCTATUYECKOTO JSJIEKTPUYECKOrO IIOJIsI B IPU3EMHOMU
aTMocdepe, MOTOKa TUCKPETHBIX AJIEKTPOMArHUTHBIX UMITYlIbcoB B OHY-1nana3one, a3uMyToB
UX UCTOYHUKOB, HHTEHCUBHOCTH M3JIy4YEHHH Ha BBIXOJE Y3KOIOJOCHBIX (PHIBTPOB HA YaCTOTaX
4,65 u 53 kl'1, a Takke BpeMEHHBIX (OPM U AMIUTUTYAHBIX cnekTpoB OHY-umiynbscos.
AHOManMH B IOBEJCHUU THX HapameTpoB B okTsi0pe 2002 r. u B aBrycte 2004 r. ¢ pa3nu4HbIM
3ama3pIBaHUEM TI0 BPEMEHH CONPOBOXAAIHCH 3EMIIETPSICEHUSIMH Ha FOT0-BOCTOYHOM
nobepexne nm-oBa Kamuatka Ha paccrostausx 250-400 kM oT myHKTOB peructparmii. [lokaszano,
4T0 HaONIONaeMble aHOMAJbHBIE BapHAIMM HANPSHKEHHOCTH HIIEKTPUYECKOTO TMOJS HMEIOT
XapakTepHble OCOOEHHOCTHM TpPH TPO30BOM aKTUBHOCTH B TPU3EMHOH arMocdepe.
OnHOBpEeMEHHO HAOIIOAATIOCh YCHIICHHE MIOTOKOB JUCKPETHBIX dJIEKTPOMArHUTHBIX UMITYJIbCOB.
Hannsle OHY-nenenraropa yka3plBall Ha JIOKAJIbHBIM MCTOUYHUK ATHX MUMIYJIbcoB. Ha BeIxone
Y3KOTIOJIOCHBIX ~KAaHAJIOB HAONIOAAJIOCh HE3HAUUTENIBHOE 110 CpPAaBHEHHIO C MOTOKaMH
JMCKPETHBIX CUTHAJIOB YCHUJIEHWE WHTEHCUBHOCTH. BpemeHHbIE (OPMBI U CIIEKTPBI JUCKPETHBIX
DIIEKTPOMArHUTHBIX ~CHUTHAJIOB B AHOMAIBHBIX IOTOKAaX MMOJOOHBI  COOTBETCTBYIOIIMM
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XapaKTepUCTUKaM CHUTHAJOB BONMM3M MoJHMEBBIX paszpsgoB [Norinder and Vollmer, 1956;
MuxaitnoBa, 1965]. TIlo pe3ympTataM TOHKOTO  CIEKTPaJbHO-BPEMEHHOTO  aHaM3a
HIXPOKOTIOJIOCHBIX 3amucel quckpeTHbix OHY-cHUrHaioB BIEpBbIC MOKA3aHO, YTO JUCKPETHBIC
SJICKTPOMATHUTHBIE HMITYJIbCHI B AHOMAIBHBIX IMOTOKAX TMEPEa 3eMIICTPSICEHHSIMH ObLIH
CHTHAJIAMH JIOKATBHBIX TPO30BBIX TPOIECCOB.

Pa6ota BeimoaHeHa npu noaepxke PODOU (rpant Ne 02-05-79066 u 04-05-65100).
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Long-term researches of the anomalous effects before strong earthquakes (EQs) in the
variations in the vertical component of the electric field in the near-Earth atmosphere indicate
that these manifest itself mostly in form of a bay-like decrease in intensity. In the variations of
the natural electromagnetic field in the ELF and VLF bands, such an effect manifestsitself in the
change of intensity and in the increase of fluxes of discrete signals [Gokhberg et al., 1988;
Remizov, 1991; Druzhin, 2002]. The mechanism of this anomalies of these anomalous is still
unknown. In this paper we analyzed simultaneous records of the diurnal variations in the quasi-
static electric field in the near — Earth atmosphere, flux of discrete electromagnetic pulses in the
VLF band, their source azimuths, narrowband filter output emission intensity at frequencies of
4,65 and 5,3 kHz, and time forms and spectra of VLF pulses. The anomalous behavior of these
parameters in October 2002 and August 2004 with different time delay was accompanied by EQ
near the southeastern coast of Kamchatka at the distance of 250-400 km from the registration
points. An analysis of the entire set of observational data indicated the following: anomalous
variations in the electric field value, typical of thunderstorm activity in the near — Earth
atmosphere, were observed; the fluxes of discrete electromagnetic pulses simultaneously
increased. Data of a VLF direction-finder indicated that the source of these pulses was local; the
intensity at an output of narrowband channels increased insignificantly as compared to the fluxes
of discrete signals; the time forms and spectra of discrete electromagnetic signals in anomalous
fluxes are similar to the corresponding characteristics of signals near lightning strokes [Norinder
and Vollmer, 1956; Mikhailova, 1965]. Based on the results of a fine frequency- time analysis of
the broadband records of VLF signals, it has been indicated for the first time that discrete
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electromagnetic pulses observed in anomalous fluxes before earthquakes were the signals of
local thunderstorm processes.
Thiswork was supported by the RFBR (project N0O2-05-79066 and 04-05-65100)
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NCCIEAOBAHUE BEPTUKAJIBHOTI'O 3JIEKTPUYECKOI'O I10OJISA B 3EMJIE
C IEJBIO ITPOTHO3A 3EMJIETPAICEHUI

10.®. Mopos, T.A. Mopos
Hucmumym eyaxanonoeuu u ceticmonoauu, /[BO PAH, moroz@irk.ru

KiarwueBble cl10Ba: BHCKTpI/I‘ICCKI/Iﬁ TUIIICP, TCO3JICKTPHUICCKAasd HCEOJHOPOAHOCTD,
BEpTUKAJIbHAA COCTABJIArOMIAas SJICKTPUICCKOIO MMOJIA, 3EMIICTPSACCHUC.

BepTukanbHasi cocTaBisomas 31EKTPUUECKOr0 MOJIs 3eMIIM COIEPKUT CYIIECTBEHHYIO
MH(POPMAIIMIO O TEOIEKTPUIECKON HEOJHOPOIHOCTH Cpelbl. B ropn3oHTabHO-HEO THOPOTHBIX
cpelax JaHHas COCTABJIAIONIAs paBHA HYNIIO. B HEOTHOPOIHBIX cpelax OHA OTIMYHA OT HYJI,
YTO JACT OCHOBAHUE HCIIOIb30BATh €€ JUIl KOHTPOJIS 3a IOBEACHUEM I'€OIEKTPUUYECKOU
HEOJHOPOJAHOCTH CpEAbl, XapaKTepU3YIOIIEeW TIeoJuHaMUYecKue mporueccsl. st 3Tod nenu
MpeJUIaraeTcsl UCIOIb30BaTh MeKTprueckuil Tumnmep. OH mpeacTaBisgeT coboil mepenaTouHyIo
(GYHKIMIO MEX]Ty BEpTHKAIBHOW M TOPU30HTAIBHBIMU COCTABJISIOIIUMHE DJIEKTPUIECKOTO OIS B
9aCTOTHO-BpEMEHHOW 00JIacTH.

DNeKTpUYEeCKU TUIINEep U3yueH Ha o03. balikai, rae oTrMedaercs BbICOKas cecMHUUecKast
aKTHUBHOCTB. 3/1€Ch CO3/laHa CETh HAOMIOACHWH BOKpYr o3epa. i m3MepeHus: BepTHKAIbHOU
KOMIIOHEHTHI TIOJII HCIIOJIb3YIOTCS CKBaXHMHbI riryOmHOoi g0 100 M. Topu3oHTanbHbIE
COCTABJIAIOIIME TIOJIA  PErUCTPUPYIOTCS IO  HAINPABICHHUSAM  OCEH  I'EOdJIEKTPUYECKOMN
HEOJHOPOAHOCTH cpenbl. [luckpernocts wm3mepenuit 10 c¢. Tlo JaHHBIM MOHUTOpPHUHTA
EKTPOTEILTYPUYECKOTO IIOJISI MOIYYEHBI BPEMEHHBIEC DPsblI JJIEKTPUUYECKOro Tummepa. B ux
MOBEJICHNH BHIPAKEHBI aHOMAJIbHBIE U3MEHEHHUsI, KOTOPBIE TPEABAPSIOT 3eMieTpsicenus ¢ K>12
Ha JMHUIEHTPATBHBIX paccTosHusx 10 300 kM. AHOManbHBIE dPPeKThl mposiBisitoTes 3a 9-30
CYTOK JI0 3eMJIeTpsiceHui. DPQEKThl, M0-BUIUMOMY, BBI3BAHBI M3MEHEHHEM WM TIOSBICHUEM
IEO3JIEKTPUYECKOW HEOJHOPOJHOCTU CpeAbl B CBS3M C TEKTOHMYECKMMHU HapYLICHUSIMH,
CTETEHbI0 WX OOBOJHEHHOCTH, MHHEpalu3alMeldl BOJ, a TaKXkKe JAPYIMMH TPUYUHAMH,
MIpEABAPSIOIIMMHY CUIIbHBIE 3€MJICTPSICEHUS.
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RESEARCH OF VERTICAL ELECTRIC FIELD OF THE EARTH FOR
EARTHQUAKES PREDICTION

Yu.F.Moroz, T.A.Moroz
Institute of Volcanology and Seismology FEB RAS

Key words. electric tipper, geoelectric heterogeneity, vertical components of electric
field, earthquake.

The vertical component of the Earth’s electric field contains prominent information about
the medium’'s geoelectric heterogeneity. This component equals zero in the horizontal-
homogeneous media. In heterogeneous media it differs from zero. It gives an opportunity to use
it to control the behavior of geoelectric heterogeneity of the medium that characterizes
geodynamic processes. Electric tipper is going to be used for that. It represents a transmission
function between vertical and horizontal components of electric field in the frequent-time area.

Electric tipper has been already studied at the Lake Baikal where seismic activity isreally
high. An observational net has been made around the lake. Holes up to 100m deep are used to
measure the vertical component. The horizontal components of the field are registered in the
directions of the geoelectric heterogeneity medium’'s axes. The discontinuity of measures is
10sec. Based on the electrotelluric field monitoring time rows of the electric tipper were made.
In their behavior anomalous changes which precede earthquakes with K>12 are expressed on the
epicentric distances up to 300km. Anomalous effects appear 9-30 days before the earthquakes.
It's likely that the effects appear due to the changes or emerge of electric heterogeneity of the
media because of tectonic violations, their watering, water mineralization and some other
reasons which precede serious earthquakes.

CBS3b CENCMHUYECKHX ITPOIIECCOB C TAU®GYHAMHU

JI. U. Mopo3zosa
Hncmumym xomniekcnoz2o ananusa pecuonanvhvix npoonem /J[BO PAH, nefgeo@yandex.ru

KiaoueBbie ciaoBa: nuto-aTMOcepHBIC CBSI3M, JUHEHHBIE OOJAYHBIE aHOMAJIUH,
METEOPOJIOTUYECKHE CIIyTHUKOBBIE CHUMKH, KpPAaTKOCPOYHBIA IPOTHO3  3EMIIETPSICEHUH,
KapTUPOBAHUE PA3JIOMOB MOPCKOTO JTHA, CCHCMUYHOCTh U Tal(DyHBI.

B oTnmume ot paboT MpeaIIecCTBEHHMKOB Ui OTPEACICHUs MOJOXEHHs TaipyHa B
TuxoM OKeaHe NOMHMO IPU3EMHBIX KapT IOTOAbI HCIOJIB30BAIMCH OIEPATUBHBIE CHUMKH
00JIAYHOCTH € T€OCTAIMOHAPHOTO METEOPOJIOTHMYECKOTO CITYTHHKA, TIepelalonnX HH(PpOpMaLnio
Kaxaplii 4vac. CHIyTHUKOBBIE CHUMKH OOJAayHOCTH MJaioT OoJjiee TOYHOE M HArjsIHOE
MpeJCTaBICHUE O TOJIOKEHUU Tai(pyHa OTHOCUTENBHO IMULEHTPOB 3emiieTpsceHuil. [TokazaHo
Ha CHUMKaxX B3aMMOPACIOJIOKEHHE CEHCMUYECKAX OYaroB M 00JauHOCTH Tal(hyHOB Ha pPa3HbBIX
CTaAMsIX Pa3BUTHS.

Bnusiane TalihyHOB Ha CEHCMHYHOCTH OIICHMBANIACH C YYETOM TPaHHIl JUTOCHEPHBIX
IUTAT. AHAJIU3 MPOCTPAHCTBEHHO-BPEMEHHOM CBS3M CEMCMUYHOCTH U Tal(yHOB MOKa3ail, 4TO B
NEPBBIN JIBYXTHEBHBIA TIEPUOJ], BKIIOYAIOIIMNA MOMEHT NpPOXOXKACHUs TaldyHa, BOIHM3M €ro
tpaekTopuu npousonuio 80% 3eminerpsicenuii ot ux obmero konmdecta (59) 3a 4 cyrok. Bee
3emJieTpsiceHus: ¢ M>=6.0 mpou301Iu B IepBbIE IBOE CYTOK.

[TosiBneHne NMHEHHBIX OOJAYHBIX AHOMAJIMM HAa CHHMMKAx II03BOJIUJIO OIEPATUBHO
BBISABJISITH TEKTOHUYECKU M DHEPreTHUUECKH aKTUBHBIC PA3JIOMbl HA OKEAHUYECKOM IUIUTE B 30HE

TaiipyHa.
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INVESTIGATION OF TYPHOON SIMPACT ON SEISMICITY OF ASIAN — PACIFIC
REGION

L.I. Morozova
Institute of Complex Analysis and Regional Promblems FEB RAS

Key words: litho - aimosphere bonds, linear cloud anomalies, satellite meteorological
images, short-term earthquakes forecast, mapping of ocean floor’'s faults, seismicity and
typhoons.

In contrast to previous works, we used online cloud cover images transmitted every one
hour from geostationary meteorological satellite, in addition to surface weather chart, to locate a
typhoon in the Pacific Ocean. Interposition of the seismic centers and typhoons at different
stages of its development in space images is shown. The space images of cloud cover provide a
more precise and vivid idea of the typhoon s position relative to seismic sources. Earthquakes
occurred within first two days from the moment of typhoon passage near epicenter. An analysis
of the spatiotemporal interrelation of seismicity and typhoons demonstrated that, in the initial
period of two days (including the moment of the typhoon's passage), 80% of earthquakes (from a
total of 59) occurred near the typhoon track in four days. All disastrous earthquakes (M>=6.0)
occurred in the initial two days.

The appearance of linear cloud anomalies in space images allowed us to identify
immediately tectonically and energetically active faults in the oceanic plate within the typhoon
zone.

IMOJIOCHI IOMEX HA CITYTHUKOBBIX CHUMKAX KAK KPATKOCPOYHBIE
MPEJABECTHUKHA 3EMJIETPSICEHUI

JI.U. Mopo3osa
Hucmumym xomniekcno2o ananusa pecuonanshvix npoonem /[BO PAH, nefgeo@yandex.ru

KaroueBbie cioBa: nmro-aTMOcepHBIC CBs3M, JIMHEHHBICE OONAYHBIE AHOMAJIHH,
MCTCOPOJIOTHYCCKHUEC CITYTHUKOBBIC CHUMKH, IMOJIOCHI HCKaKECHUM I/I306pa)K€HI/I$I, Kp&TKOCpO‘-IHBIfI
IIPOTHO3 3EMJIETPSICECHUN

DOMIUPUYECKH UCCIIEI0OBATIACH MTPOCTPAHCTBEHHO-BPEMEHHASI CBSI3b MEX]IY MOJI0KEHUEM
SMULIEHTPOB 3emieTrpsiceHnii Ha Kypuno-KamyaTckoil OCTpOBHOW Ayre M MOJIOC HCKaKEHUH
M300paKeHUsI HA CKAHEPHBIX CITYTHHKOBBIX METEOPOJIOTHYECKHX CHUMKAx. BBICOKasl CTereHb
koppensitnu  (93%) yka3bpiBaeT Ha IeJIeCO00pPa3HOCTh HCIOJBb30BAHUS TAaKMX CHHMKOB B
KpaTKOCPOYHOM TMPOTrHO3€ CeMCMUYHOCTU. [l0J0CHI pagvolIyMOB OTMEYAIHUCh TaKXKe Mepen

KatacTpoduueckumu 3emierpsicennssMu Ha 0. Cymarpa 28.03 2005 r M= 8.3 u Ha o. Tonra 3.05.
2006 r M=7.9.

IMAGE DISTORTIONSON THE EARTH SATELLITEIMAGESASA SEISMICITY
FACTOR

L.I. Morozova
Institute of Complex Analysis and Regional Promblems FEB RAS

Key words: litho - atmosphere bonds, linear cloud anomalies, satellite meteorological
images, strips of image distortions, short-term earthquakes forecast.


mailto:nefgeo@yandex.ru

88

The space-time relation (93%) between the epicenters of earthquakes position in the
Kuril- Kamchatka island arc and strips of image distortions on scanner satellite meteorological
images was empirically investigated. The expediency of usage of such images in the short-term
seismicity forecast is pointed out. Strips of radio noise arose before Sumatra (28.03.2005) M=8.3
and Tonga (3.05.2006) M=7.9 islands earthquakes.

The space image obtained on April 19, 2006 (15 h 42 min) shows two precursors._linear
cloud anomalies and strip of image distortions. One strip is passing the epicenter and the other —
numerous linear cloud anomalies near p. Karaginski.

®OPMHUPOBAHUE NOHOC®EPHBIX ITPEJIBECTHUKOB 3EMJIETPSICEHUAM
IJIEKTPUYECKHUM ITIOJIEM

A.A. Hamzaﬂadsel, M.B. Knumenkoz, B.B. I(Jzumeuko?’, H.E. 3axapem<oea3
"Mypmanckuii 2ocydapemeenniii mexnuyeckuii ynusepcumem, Mypmanck, Poccus,
namgal adzeaa@mstu.edu.ru
ZKaﬂuHuHZpa()CKuﬁ 2ocyoapcmeennblil mexnuyeckuil ynueepcumem, Kanununepao, Poccus,
33anaonoe Omoenenue MU3MHUPAH, , Kanununepao, Poccus

KiroueBble ciioBa: 3JIEKTpUYECKOE IMOJIe, HOHOCHEPHBIN MPEABECTHUK 3eMIIETPSICEHUS,
YHCJIEHHOE MOJIECITUPOBAaHNE

[IpemioskeH MeXaHW3M BO3HHUKHOBEHMS OOJIACTEH MOBBIIIEHHOTO WJIM TOHMKEHHOTO
nmoJiHOTO AekTpoHHoro cojaepxanus (TEC) B moHochepe, HAOIMOAEMbBIX C HCIIOJB30BAHUEM
M3MEPEeHUH 3a7Iep>KeK CUTHANIOB cITyTHUKOB GPS mepen CHIIbHBIME 3eMIIETPSICEHUSAMU. | TaBHBIM
(bakTOpOM  SBISETCS BEPTUKAIBHBIA TMEPEHOC IUIa3Mbl IMOJ  JIEHCTBHEM 30HAJIBHOTO
AJNIEKTPUYECKOTO TIOJIs, HAMPABJIEHHOTO0 Ha BOCTOK B ciydasx mnoBeimiennit TEC B cpemnux
IIUPOTaX W B CIAy4yasx YrIyOJeHWss MHHMMYyMa »SKBaTOpUANbHOW aHoManmuu F2-o6mactu
nonocdeprl. IlpeanmokeHa KapTHHA MPOCTPAHCTBEHHOTO  paclpenesieHus] TOTEHIMaa
ANIeKTpUYecKoro moJist. Jlnsg cymecTBOBaHMS BOCTOYHOTO 3JIEKTPHUYECKOTO IO BOJIM3H
AMUIIEHTPATBHON 0o0MacT HeoOXOoAMMO, YTOOBI Ha 3aMaJHON TpaHWIE 3TOM obmacTu ObUIH
PAacIIONIOKEHBI TIOJOKUTEIbHBIE JIEKTPUYECKUE 3apsabpl, a Ha BOCTOYHOW — OTpULIATENBHBIC.
O dekTHBHOCTh TPEUIOKEHHOTO MEXaHW3Ma OblIa UCCIIeIOBAaHA MyTEM MOJICIBHBIX PaciYéToOB
peaknuu HoHOC(hepbl Ha ACHCTBUE HIEKTPUIECKOTO MO, CO3/IaBAEMOT0 TaKoW KOH(UTyparuei
3apsiioB. Pe3ynbTaThl YMCICHHBIX PacyeTOB BBISIBIIIM MPEKPACHOE COTIIacHe C HAaONIOICHUSIMHU
TEC nepen CHIBHBIMHU 3eMJICTPSCEHUSIMU B CPEAHUX U HU3KUX IIUPOTAX.

FORMING OF THE IONOSPHERIC PRECURSORS OF THE EARTHQUAKESBY
THE ELECTRIC FIELD

A.A. Namgaladze', M.V. Klimenko?, V.V. Klimenko®, | .E. Zaharenkova.?
"Murmansk Sate Technical University, Murmansk, Russia namgal adzeaa@mstu.edu.ru
2 Kaliningrad Sate Technical University, Kaliningrad, Russia
%West Department of 1ZMIRAN, Kaliningrad, Russia

Key words: electric field, ionospheric earthquake precursor, numerical modeling

A physical mechanism has been proposed for the forming of areas of increased or
decreased tota electron content (TEC) in the ionosphere as observed by the measurements of the
GPS signal delays before strong earthquakes. The main cause of these TEC disturbances is the
vertical plasma transport under action of the zonal electric field directed eastward in cases of the
positive TEC disturbances at midlatitudes and in cases of deepening of the F2-region equatorial
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anomaly minimum. The spatial potential pattern for such electric field has been proposed. For
the eastward electric field existence at the near-epicentral region it is necessary, that the positive
electric charges is located at the western boundary of this region, and the negative charges at the
eastern boundary. To investigate an efficiency of the proposed mechanism the numerical model
calculations have been performed. The ionosphere reaction to the action of the electric field
created by such configuration of charges has been calculated. The numerical calculation results
revealed an excellent agreement with the TEC observations before the strong earthquakes at mid-
and low latitudes.

KOCMHYECKHAN MOHUTOPHAHI TIOTOKOB HU3KOHEPT MYHBLIX
3JEKTPOHOB C IEJBIO ITIPOTHO3A 3EMJIETPAACEHUI

B.M. Ilankoe, OJI. Baiicoepe, E.H. E¢nanoe, A.A. I'yces, B.H. Cmupnoes, I' ' H. Ilyzauesa,
H.C. Epoxun
Hnemumym xocmuueckux uccaeoosanuii PAH, nerokhin@iki.rssi.ru

KuroueBble c10Ba: KOCMUYECKHIT MOHUTOPHUHT, IOTOKH AJIEKTPOHOB, ITPOTHO3
3EMJIETPSCCHU M.

BeInonHeH JeTanbHBIM KPUTHYECKUMH AHAINW3 PE3yJbTaTOB pPAHEE PpPEATU30BAHHBIX
KOCMUYECKUX 3KCIIEPUMEHTOB IO TIOMCKY IIPEIBECTHUKOB 3EMJIETPSCEHUIl C IOMOIUIBIO
perucTpanuy CIyTHUKOBOM anmapaTypoil HU3KOYacCTOTHBIX 3JIEKTPOMAarHUTHBIX W3JIYy4€HUH U
MIOTOKOB BBICHITIAIOIIUXCS 3apsOKEHHBIX dacThll. OOOCHOBAaHBI HOBBIC MPEIIOKECHUS JUIS
MPOBEACHUST KOCMUYECKHUX ODKCIIEPHMEHTOB, HANpaBIEHHBIX Ha TJIOOAIBHBIA CITyTHUKOBBIH
MOHHUTOPHUHT TIOTOKOB HM3KOHEPTHYHBIX MOTOKOB 3JIEKTPOHOB B obOmactu opout MC3, B mensx
pa3pabOTKN COBPEMEHHBIX METOOB MPOTHO3a 3emileTpsiceHuid. OXuaaercs, 9To mpeagaraeMas
cCHCTeéMa CITYTHHKOBOTO MOHHTOPHHTA MO3BOJHUT 00ECHEUNTh KPATKOCPOUHBIN, CPEIHECPOUHBIH
U JIOJITOCPOYHBINA TPOTHO3BI CTUXUHHBIX OCICTBHM ISl CIYKO 1O Ype3BbIUAHBIM CUTYAIHsIM B
Poccun n npyrux crpanax mmpa. [lanHas cucrema OyaeT BKIIOYATh. TPYNIUPOBKY Majibix KA,
pa3MeniaeMblx Ha KpyroBeix opburax ¢ Bbicotamu (400-500) km u (900-1100) &w,
HaKIoHeHHeM 82°; KOMIUIEKC Ha3eMHBIX reo(pH3MYecKHX 0O0CepBaTOpHi M CTaHLUN MpHEeMa H
00paboTku HHGOPMAITNH, CHTYAIlHOHHBIHN 1eHTp Ha O0aze [[YII U3SMUPAH.

SPACE MONITORING OF LOW ENERGY ELECTRON FLUXESFOR THE
PURPOSE OF EARTHQUAKES FORECASTING

Pankov V.M., Vaisberg O.L., Evlanov E.N., Gusev A.A., Smirnov V.N., Pugacheva G.I.,
Erokhin N.S.
Soace Research Institute of RAS,

K eywords. space monitoring, electron fluxes, earthquakes forecasting.

It has been given the detailed critical analysis of early performed existing space
experiments directed to the search of earthquake precursors by satellite equipment measurements
of both the low frequency electromagnetic waves and charged particle precipitations. New
suggestions of the future space experiments devoted to global space monitoring of low energy
electron fluxes at the satellite orbits with the purpose to elaborate of modern earthquake
forecasting methods are described and are substantiated.

It is expected that the space monitoring system suggested will allow to provide the short-
time forecasting, middle-time one and long-time prediction of natural disasters and crisis events
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for the extremely situations service in Russia and other countries in the world. The monitoring
system suggested will include the following: the group of small satellites placed at the circular
orbits with altitudes 400-500) km and (900-1100) xm and the orbit inclination 82°; the set of
ground geophysical observatories and stations to receive and to elaborate the satellite
measurement data; the situation center based on the IZMIRAN Center for Flight Control.

3(IJ(I)I§KT KPATKOBPEMEHHOI'O YCHWJIEHHUSA MWHTEHCHUBHOCTHU
MYyJbCALIUU DJIEMEHTOB 'TEOMATHUTHOT O ITOJIA 13 IHBAPS 2007 TOJA

HU.H. IToooenvckuii, A.U. Iloooenvckui
Hnuemumym xocmouzuueckux ucciedosanuii u pacnpocmpatenus paouosonn J{BO PAH,
podd-igor @yandex.ru

KaroueBble cjioBa: 3JIEMEHTHI T€OMAarHUTHOTO TIOJIs, MAarHUTOBAPHAIMOHHAST CTAHIIHSI
(MBC), mynbcanumu.

B  nmamHoM  cooOmieHMH  paccMOTpeH JPQPEKT KpaTKOBPEMEHHOTO  YCHIJICHHUS
MHTCHCUBHOCTH IIyJbCAIlMH DJIEMEHTOB TEOMAarHUTHOTO TIOJS Ha 3alHCiX aHAJIOTOBBIX U
U(POBBIX MArHUTOBAPHAINMOHHBIX cTaHIMi Houblo 13 suBaps 2007 roma. Mcmonp3oBaHBI
3anucu  AMBC u IIMBC reomarautHOil oOcepBaropun «Maraian». AHaIH3UPYIOTCS
BO3MOJKHBIE TIPUYHHBI YKA3aHHOTO SIBIICHUSI.

EFFECT OF SHORT-TERM NTENSITY AMPLIFICATION
OF GEOMAGNETIC FIELD ELEMENT PULSATIONS ON JANUARY 13, 2007

|.N. Poddelsky, A.l. Poddel sky
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS

Key words: Elements of a geomagnetic field, magnetic variation stations (MVYS),
pulsations.

In the given report we considered the effect of short-term intensity amplification of
geomagnetic field element pulsations on the records of analog and digital magnetic variation
stations (MVS) at night on January, 13, 2007. AMVS and DMVS records of «Magadan»
geomagnetic observatory were used. Possible reasons of the considered phenomenon are
analyzed.

KOMINVIEKCHOE TUA'HOCTUPOBAHHUE NPEJIBECTHUKOB
SEMUIETPACEHHUU HA OCHOBE I'EJIMO-TEO®U3NYECKHUX JAHHBIX
JUCTAHIIMOHHOTI'O 30HAUPOBAHUA

A.A. Pomanos, A.A. Pomanos, C.B. Tpycoes
QI'VII «Poccutickutl Hay4HO-UCCAe008aMeNbCKULL UHCIUMYM KOCMUYECKO20
npubOPOCMPOEHUS

KiiroueBsble cj10Ba: TUCTAaHIIMOHHOE 30HAUPOBAHKE, IPEABECTHUKY 3EMIIETPSICCHUM.

B pamkax JgaHHOTO  HCCIENOBAaHUS  OOOCHOBBIBAIOTCSI  OCHOBHBIE  IPHHIIMIIBI
KOMIUIEKCHOTO JUarHOCTUPOBAHUS NPEABECTHUKOB 3EMIIETPSICEHUH U UX MPOSBICHUN B CUCTEME
«mrocdepa-atMmocdepa» MO JAaHHBIM JUCTAHIIMOHHOTO 30HAMPOBAHHS 3€MJIM W3 KOCMOCA.
W3yuatoTcsi B3aMMOCBSI3M M 3aBUCHMOCTH OCHOBHBIX T'e€O(DHM3MYECKHX XapaKTEPUCTHK Cpel U
OCBEILAI0TCS BOIPOCHI JUAarHOCTUPOBAHUS MPEABECTHUKOBBIX SIBJICHUM.
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THE COMPOSITE DIAGNOSE OF THE EARTHQUAKE PRECURSORS BASED ON
HELIO-GEOPHYSICAL REMOTE SENSING

A.A. Romanov, A.A. Romanov, S.V.Trusov
Russian Research Ingtitute of Space Device Engineering

K ey words. remote sensing, earthquake precursors.

In the frameworks of the research the main principle of the earthquake precursors
complex diagnose and its revealing in the «atmosphere-lithosphere» system by means of the
remote sensing data is given. The cross correlations and dependencies of the major geophysical
media parameters are studied and the items of the precursor phenomenon diagnose are
illustrated.

XAPAKTEPUCTUKHU F-PACCESAHUA HA HOHOT'PAMMAX BHEIHTHET'O
3O0HANPOBAHUSA UC3 UHTEPKOCMOC-19

B.A. Tenecun, A.T. Kapnauees
Hucemumym 3emnoco macnemuszma u pacnpocmparnenust paouosonn telegin@izmiran.ru

KiioueBble cjoBa:  BHEIIHEe 30HAMPOBAHHE, HEOJHOPOIAHOCTH  HOHOC(hEpSI,
noHorpammsl, F —paccesnue.

[TpoBeneno uccienoBanue siBIeHUs F-paccesHusi, HaOMIOMArOMErocs Ha MOHOTpaMMax
BHEIIHETO 30HAMPOBaHuUs Ha cnyTHHKe MHTEepkocMoc-19. [IpoBenena kinaccupukanus Tunos F-
paccesHUs, CBSI3aHHBIX C HEOJHOPOJHOCTSIMH Ha pa3HBIX BBICOTAX BHEIIHEH HOHOCQEPHI.
Bbinenneno 3 OCHOBHBIX THIIA, a TakXe HECKOJBKO JOMOJHHUTENbHBIX, CBS3aHHBIX C
KPYIMTHOMACIITA0OHBIMH HEOTHOPOJHOCTSIMH, KaK ITOJOKUTENBHBIX, TaK M OTPUIATEIBHBIX II0
3HAKY.

[TocTpoeno rtnobanpHOE pacmpenerneHue BeposTHOocTH P HaOmomenus F-paccesHus
JMana3oHHOTo THIA 1o JaHHBIM MHTepkocmoc-19 ans o6oux momymapuid, BCeX 4acOB MECTHOTO
BPEMEHH, 3UMHETO U JIETHErO COJIHLIECTOSIHUM, BBICOKOM COJHEYHON aKTUBHOCTH B IEPHOJ
1979-1981 r.

HccnenoBanbl JOJTOTHBIE, IIUPOTHBIE, CYTOYHBIE U CE30HHBIE BapUallid BEPOSTHOCTH
Habmronenust F-paccesnus. [lokazaHo, B 4aCTHOCTH, YTO JOJTOTHBIE BapUallMd BETUYMHBI P B
NEepBOM TPUOMIKEHUN aHTUKOppenupyorT ¢ Bapuanusmu fOF2. IllupoTtHeie Bapuaiuu P
HanboJieee CHIIBHO OTIMYAIOTCS B JONTOTHRIX cekropax 60-90°E m 270-300° E. B cyrounbIx
BapHalUsAX OOHAPYKHMBAIOTCS THEBHOW, BEUEPHMI M HOYHbIE NUKH. [IpoBeleHO cpaBHEHHE
JAHHBIX BHEIIHETO 30HAUPOBAHUS C JaHHBIMM Ha3zeMHBIX cTaHIuil. [loka3zaHo, uro F-paccesHue
yamie HaOmomaercss B BepxHEeH HoHOchepe, yeM B HWKHEH. lIpoaHanu3upoBaHbl MPUYHUHBI
oOHapyXEHHBIX 3aKOHOMEPHOCTEH B TJI00AJILHOM paCTpeIeieHUN BEPOSITHOCTU MOsBIeHUs F-
paccesiHMsI TMana30HHOro TUIIA.

CHARACTERISTICS OF THE F-SPREAD ON THE TOPSIDE IONOGRAMM OF THE
INTERKOSMOS-19 SATELLITE

V.A. Telegin, A.T. Karpachev
Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS

K ey words: topside ionogramm, ionosphere irregularities, ionogramm, F-spread


mailto:telegin@izmiran.ru

92

The F-spread phenomenon observing on the topside ionogramms of the Interkosmos-19
satellite has been investigated. The different types of F-spread associated with the irregularities
located at different altitudes of the topside ionosphere are classified. The 3 main types and some
additional types associated with the large-scale irregularities of negative and positive sign were
detected.

Global distribution of occurrence probability (P) of the F-spread in the both hemispheres,
for al local times, summer and winter solstices, for the high solar activity in 1979-1981 was
built.

The longitudinal, latitudinal, diurnal and seasonal variations in the F-spread occurrence
probability were investigated. Our analysis shows that the longitudinal variationsin P in the first
approximation anticorrelate with the NmF2 variations, both in winter and in summer conditions.
The latitudinal variations in P have more difference in the 60-90°E and 270-300°E longitudinal
sectors. In diurnal variations of the F-spread occurrence probability the daytime, evening and
nighttime peaks were revealed. The comparison between topside sounding data and ground
based sounding data has been carried out. It is shown that at all the latitudes P in the topside
ionosphere is greater than that in the bottom side. The reasons of the revealed F-spread
occurrence probability variations are discussed.

PE3YJbTATHI HABJIIOJIEHU 3A BAPHAIIUSAMHA ECTECTBEHHOT' O
JEKTPOMATHUTHOI'O OJISI 3EMJIM B IOXKHOM AKYTHAU

CB. T, pw[mmeukol, H.H. T puﬁl, B.M. Hukumun', B.A. Myfma}zpoc:2
YTexnuneckuii unemumym (punuan) Axymerozo 2ocydapemeentiozo ynusepcumemda 6 2.
Hepionepu, urovsky@yandex.ru
2HHcmumym Kocmoghuzuueckux uccieooganuti u asponomuu CO PAH

KirroueBsle cnoBa: r0kHast SIKyTus, CEHCMHYHOCTBD, JIEKTPOMAarHUTHBIE MPEIBECTHUKU

[IpencraBneHsl OCHOBHBIE pe3yabTaThl 3a 20 J€T €CTeCTBEHHOTO 3JIEKTPOMAarHUTHOTO
nosist 3emutd. IIpoanann3upoBaHbl Bapyally B UX CBSI3U C CECMMUYHOCTBIO FXKHOM SIKyTHH.

THE RESULTS OF OBSERVATIONS OF NATURAL ELECTROMAGNETIC FIELD
VARIATIONSOF THE EARTH IN SOUTH YAKUTIA

S.V. Trofimenko', N.N. Grib', V.M. Nikitin*, V.A. Mullayarov?
MTechnical Ingtitute (branch) Yakut Sate University
?|nstitute of Cosmophysical Research and Aeronomy SB RAS

K ey words: South Y akutia, electromagnetic precursors.
Below are presented the basic results of the 20 years observations of the natural

electromagnetic field of the Earth (EME-NEFE). The variations have been analyzed in
connection with the seismicity of South Y akutia
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HOHOC®EPHOE ITPOSABJIEHUE BO3JIEMCTBUS ®POHTA ATB OT
3EMJIETPSICEHA B BOCTOYHO-CUBUPCKOM PETUTOHE

J./]. ®ununnos, A. E. Cmenanos, B. @. Cmupnos
Hnemumym xocmouzuueckux uccaedosanuti u azporomuu um. FO.I'. lllaghepa CO PAH,
|.d.filippov@ikfia.ysn.ru

KawueBble cjioBa: MoHOc]epa, KPUTHUECKHE YACTOTHI, 3EMIICTPSCEHHsI, aKyCTHUKO-
IrpaBUTALlMOHHAS BOJIHA.

[Mo manubiM u3mepenuit fOF2 B fkyrcke u Jurancke 3a 2003-2005 rr. mudpoBbiM
nono3oH1IoM DPS-4 npoBenieHo comocTaBieHre MOMEHTOB Havyall 3eMJIETPSICEHUN ¢ BPEMEHHBIM
XOZOM KPUTHYECKHX dYacToT ciosi F2. IlBeTtoBoe pasneneHHe BEPTHUKAIBHBIX M HAKIOHHBIX
CIIEZIOB PaIMO0TpaXKEeHUI Ha noHOTpammax DPS-4 cymecTBeHHO ympoIaeT ux HHTEPIPETALUIO
1 00paboTKy U JIeNaeT I0CTaTOYHO KOPPEKTHBIMH MTPOBOIUMBIE COMIOCTABICHUSI.

[Mon Bo3neiicTBHMEM (poHTA aKyCTHKO-TpaBUTAllMOHHON BOJHBI (AI'B) oT owarom
3eMJICTPSICCHUI Ha BPEMEHHOM Xoji¢ 3HaueHHi fOF2 BO3HHMKAIOT YETKO Pa3IUYUMBIC BCIUIECKH
yBenuuenus: fOF2. TpuaHTynsiMOHHBIE U3MEPEHUSI BpEMEHHU pacrpocTpanenust Gpponra AI'B B
SIkyrcke u JKuraHcke Jar0T OLEHKY CKOpOCTH pactpocTpanenus ¢pporta AI'B oxono 350 m/cek.

MeTo/10M HallO’)KEHUs 3MOX IOKa3aHO, YTO JUIS BOCTOUHBIX M IOXKHBIX HampaBlICHUM
HOPMHpPOBaHHBIC cpeqHue 3HadeHus fOF2 1o Hayanma 3eMIICTpSICEHUS MEHBIIE, 4YeM TI0CIie
3eMJIETPSICEHHUSI.

IONOSPHERIC MANIFESTATION OF THE AGW FRONT INFLUENCE FROM
EARTHQUAKESIN THE EAST-SIBERIAN REGION

L.D. Filippov, A.E. Stepanov, V.F. Smirnov
Institute of Cosmophysical Research and Aeronomy SB RAS

K ey words: ionosphere, critical frequencies, earthquakes, acoustic-gravitational waves.

On the measurement data of foF2 by DPS-4 digital ionozond the comparison of
beginning moments of earthquakes with the critical frequency time variation was carried out for
Yakutsk and Zhigansk ionospheric stations for the years 2003-2005. Color division of vertical
and oblique radioreflection traces on DPS-4 ionograms considerably simplifies their
interpretation and processing and makes the performed comparisons correct enough.

Under the influence of the acoustic-gravitational wave (AGW) front from epicenters of
earthquake clear foF2 increases appear in the dally course of foF2 values. Triangulation
measurements of AGW front propagation time in Yakutsk and Zhigansk give the estimation of
AGW front propagation velocity, it is about 350 m/s.

By the method of epoch superposition it is shown that for eastern and southern directions
normalized average foF2 values are less before earthquakes than after event.
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NCCIEAOBAHUE KHHEMATHYECKUX U IUHAMHUYECKUX ITAPAMETPOB
SMAHAIIMHN MOAIIOYBEHHOI'O PAIOHA B IIEPHOJ] AKTUBU3AIIAM
CEMCMHUYHOCTHU KAMYATKHA B ABI'YCTE 2006 .

I1.11. (Dupcmoel’z, E.A. Houomapeel’3 , H.B. 'Iepnesal, PU. Haposuk1
1HHcmumym KOCMOGQU3UUeCKUX UCCIe008aHUll U pacnpocmpanerus paouosonn J[BO PAH
2 y
HUncmumym eynxanonoeuu u ceticmonozuu J{BO PAH
3HHcmumym conneuno-zemuou puzuxu CO PAH

KuroueBble ¢Ji0Ba: pajioH, CEHCMUYHOCTh, MacconiepeHoc, kodhdunuent lapcw,
IUIOTHOCTH MTOTOKA pajioHa.

PaccmoTpena peakmusi T1oJisi TMOANOYBEHHOTO pajJoHa Ha cina0yio aKTUBU3ALUIO
ceiicMuunoctn KamuaTku B aBrycre 2006 r., KOrja mocie IByXMECSYHOTO 3aTHIIbs B IEPUO/T C
17 mo 24 aBrycra Ha ceBepo - BoctouHOM (hianre Kypumo-Kamuarckoit gyru mpousonuio Tpu
3eMIIeTpsiceHUs1 ¢ dHepretrueckuM kiaccom K > 13 (M > 5.8). OxuBjieHHIO CEHCMUYHOCTH
MPE/IIECTBOBAJIO YBEINYCHUE MACCOMIEPEHOCA MOAMTOYBEHHBIX Ta30B B PHIXJIBIX OTJIOKEHUSAX Ha
BCEX MYyHKTaX HAONIONEHHWHA CETH CTaHIMH MOHHMTOPWHTA IMOANOYBEHHOTO pagoHa. I[moTHOCTH
MOTOKa pasioHa B myHKkTe «MHCcTHTYT» yBenuuniack Ha 30%, ¢ OTHOBPEMEHHBIM YMEHbBIICHHEM
KO3 HIIMEeHTa TPOHHUIIAEMOCTH BEPXHEW YaCTH PBIXJIBIX OTJIOKEHWH B palOHE ITyHKTa
peructparuu 6ojee yeM B 4 paza (6x 10-14 - 2.7x 10-13 M2), 4TO CBHUICTEIBCTBYET O
MEPECTPOIKEe PETMOHAIBHOTO TIOJIsI HAPSDKEHUH ¢ peobananueM aedopmanuii cxaTus.

INVESTIGATION OF KINEMATIC AND DYNAMIC PARAMETERS OF
UNDERGROUND RADON EMANATIONS DURING SEISMIC ACTIVATION
IN KAMCHATKA IN AUGUST 2006

P.P. Firstov*?, E.A. Ponomarev!®, N.V. Cherneval, R.l. Parovik!
! nstitute of Cosmophysical Research and Radio Wave Propagation FEB RAS
?|nstitute of Volcanology and Seismology FEB RAS
3Institute of Solar-Terrestrial Physics SB RAS

K ey words: radon, seismisity, mass transfer, Darsi coefficient, radon flow density.

We considered the reaction of underground radon field on weak seismisity activation in
Kamchatka in August 2006, when three earthquakes with the energy class K > 13 (M > 5.8) took
place in the North-Eastern part of Kurilo-Kamchatskaya arc within the period August 17-24 after
two-month calm. Seismisity activation was preceded by the increase of underground gas mass
transfer in friable deposits at all observation sites of underground radon monitoring station
network. Radon flow density at “Institute” site increased by 30 % with simultaneous decrease of
permeability index of friable deposit part by 4 times (6x10-14 - 2.7x10-13 m2) in the area of
registration site, which testifies reconstruction of the local stress field and compressive
deformation prevalence.
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OPTAHM3AIIUS PABOT IO MOHUTOPUHI'Y CEUCMHAYECKOM AKTUBHOCTH
W TIPOTHO3Y 3EMJIETPSICEHUI HA KAMYATKE

B.H. Yeopos
Kamuamcexuu ¢punuan I'eoghusuueckoii ciyacowt PAH, chebr @emsd.ru

KuroueBble ci10Ba: MOHUTOPHHT, POTHO3 3€MJIETPSICEHU, CEHCMUYHOCTh, KamuarTka

[IpencraBnena opraHm3anus padOT TO MOHHUTOPHHTY ¥ NPOTHO3MPOBAHUIO
celicMu4eckoi akTuBHOCTH Ha Kamuarke. OnMUcaHbl CeTH CEHCMOJIOTHYECKUX U Tre0(pU3nIecKux
HaOroIeHNH, sABNSIOMMECs HWH(POPMAIMOHHOW OCHOBOM MOHHMTOpWHTA. [IpHBeneHBl METOMBI,
ucrnoyib3yemble Kamuarckum ¢unmamoM PoccHiickoro 3KCIEpTHOTO COBETa IO IMPOTHO3Y
3eMJIETPSICEHUH TP pa3pabOTKe KOMIUIEKCHOW OLIEHKH CEHCMUYECKOH OMTaCHOCTH /ISl PETHOHA.

MONITORING OF SEISMIC ACTIVITY AND EARTHQUAKES PREDICTION IN
KAMCHATKA

V.N. Chebrov
Kamchatka Branch of Geophysical Service RAS

K ey words: monitoring, earthquakes prediction, seismicity, Kamchatka

In the given report we present monitoring system for seismic activity and earthquakes
prediction in Kamchatka. Monitoring is based on seismic and geophysical observational
networks. Methods and techniques for earthquakes prediction, used by Kamchatkan Branch of
Russian Expert Counsil of Earthquake Prediction are presented. On the basis of these methods
complex assessment of seismic hazard for Kamchatka is developed.

CEHCMHUYECKASI AKTUBHOCTH 3EMJIH 1 TIPOLIECCHI B MEKIIJIAHETHOI
CPEJIE

U. II. Illecmonanos, E. I1. Xapun
Teogpusuueckuii Llenmp PAH, shest@wdcb.ru, kharin@wdcb.ru

KiarwueBble cjaoBa. ceiicMudeckas AKTUBHOCTbH, YHCIIO 3€MHeTpHCCHHﬁ, J0JIroTa,
MrpoTa, MCKINIAHETHOC MAarHUTHOC II0OJIC

[Ipoanan3upoBaHbl JaHHBIE O CEUCMHYECKOW JHEPTHM, BBIACIHMBUICHCS W3 0YaroB
3eMJIETPSICEHUH Ha BCEM 3€MHOM LIape B COMOCTABICHUH € TapaMeTPpaMH MEXIUIAHETHOU CpeJibl.

HccnenoBanack 3aBUCUMOCTb 4YMCIa 3e€MJETpsACEHUN C¢ MarHuTygamu M>55 or ux
JOJITOT ¥ 3aBUCHMOCTbD YMCJIa BEKTOPOB MEKIIJIAHETHOIO MarHUTHOTO NoJIsl B 0T asumyranbHOTrO
HAIpaBJICHUS (¢ B COJHEYHO — JKIMNTHYECKOH cucteme koopauHat ¢ marom 100 (m3MeHeHue
yria ¢ oT 0 103600 B rutockocTH SKIMNTHKH). [I0Ka3aHo, YTO MEXly KPHUBBIMH, OTPaXKAFOLITHMU
3TH 3aBUCHUMOCTH, UMeeTcsi OOJIbIIOE CXOACTBO, OHM TOJOOHBI. Kaxxias W3 HUX UMeeT JBa
Makcumyma. [lepBsiif, HanbonbImNi, HaOMONaeTcs BOM3u noarotsl 1350, BTopoit — 2850.

HabGnromaercst Takke KOppensnus MEXIy 3aBUCHMOCTBIO YHCIIa 3eMJIETPSICEHUH OT MX
LIMPOT ¥ 3aBUCHMOCTBIO YMCJIa BEKTOPOB MEXIUIAHETHOTO MAarHUTHOTO MOJS B OT IIMPOTHOTO
Hanpasnenns yria 6 (usmenenue yria 6 ot -90 1090° B III0CKOCTH KIMITHKH).

N3yuanace Takke 3aBUCUMOCTb 4YMCIa 3€MIIETpSICEHUN ¢ MarHutynamu M>55 ot ux
LIIMPOT U 3aBUCHUMOCTh BEJIMYHMH BEKTOPOB MEXKIUIAHETHOTO MAarHUTHOIO IOJI OT LIMPOTHOTO
HanpasieHust 0 (IePIeHIUKYISPHOr0 IUIOCKOCTH SKIunTHKH) ¢ marom 1°. TlokasaHo, uto
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HaWOOJIbIIIEE YHCIIO 36MJICTp$ICCHHI>i MpOHUCXOAUT B TO BpPCM:A, KOrJa B MCKIUIAHCTHOM
MPOCTPaHCTBC BCIIMYMHA MArHUTHOT'O MMOJIA UMCIOT MUHUMAJIbHBIC 3HAYCHUA .

SEISMIC ACTIVITY OF THE EARTH AND PROCESSESIN THE
INTERPLANETARY ENVIRONMENTI.P

|.P. Shestopalov, E.P. Kharin
Geophysical Centre RAS

Key words. seismic activity, number of earthquakes, longitude, latitude, interplanetary
magnetic field.

Data about seismic energy of the Earth in comparison to the parameters of interplanetary
environment are analyzed.

Dependence of a number of earthquakes with M> 55 from their longitudes and
dependence of a number of vectors of an interplanetary magnetic field B from an azimuthal
direction ¢ in solar ecliptic (SE) coordinate system with step 10° (change of an angle from O
10360°) was investigated. It is shown, that there is a big similarity between the curves reflecting
these dependences, they are similar. Each of them has two maxima. The first, the greated, is
observed near the longitude 135°, the second — 285°.

Correlation between dependence of a number of earthquakes on their latitudes and
dependence of a number of vectors of an interplanetary magnetic field B from latitude directions
of an angle & (change of an angle from-90° up to 90°) is also observed.

Dependence of a number of earthquakes with M> 55 from their latitudes and
dependence of sizes of vectors of interplanetary magnetic field from latitude directions 6
(perpendicular planes ecliptic), with step 1° was also studied. It is shown, that the greatest
number of earthquakes occurs when magnetic field values are minimal in interplanetary space.

METOUKA ITPOI'HO3A CHJIBHBIX 3EMJIETPSICEHUI C MATHUTYJION M >
7.6 1 OHEHKA EE D®®EKTUBHOCTHU JJIAA PA3JIMYHbBIX PETMOHOB 3EMJIN

B.A. llIupoxoel, IO.K. Cepaqbumocza2
YYnemumym eyaxanonoeuu u ceticmonozuu JJBO PAH, shirokov@kscnet.ru
2Kamuamexuii punuan Feoguzuueckoti cnyocovr PAH, yulka@emsd.iks.ru

KuiroueBsble cj10Ba: IPOTHO3, 3€MIIETPACEHUE, JIYHHBIA TPUIIUB, COJTHEYHBIN LIUKIL.

Ha ocHoBe usyuenus pacnpenencuus mo ¢aszam (P1) TyHHOTO NMPUIIHBA C TIEPHOIOM T1 =
18.6 r. u (®y) comueunoro ukia Xsina ¢ T2 = 22 1. 3emnerpsicennii 1737-2006 rr. pazpaboraHa
METOJIMKA JIOJITOCPOYHOTO MPOTHO3a HanOoJiee CHIBHBIX 3eMJIETPSICEHUN Pa3UYHBIX PETHOHOB
3emau. Ha nBymepnoii ¢azoBoii tutockoctu (@1, ;) BBIABICHBI CTATUCTUYECKHA 3HAYMMBIC
ceiicMoomnacHble (ha30BbIe OKHA M y3KHH OMACHBIA (pa30BBI WHTEPBAI JIUTEIHHOCTHIO OKOJIO
IIOJIYyTOPA JIET B OKPECTHOCTH 10X MUHUMYMOB IIUKJIOB X0diIa.

Ha ocHoBe 3TOif METOOWKH JaH JIOJTOCPOYHBIA CTATUCTUYECKH 3HAUYMMBIA IPOTHO3
semyerpsiceHuit ¢ M > My Ha Omwkaiimme 20 ner s pa3nuyHbIX pernoHoB 3emun. [lo
PETPOCTIEKTUBHBIM JIaHHBIM TIPOTHO3Y COOTBETCTBYIOT OKoio 87% oT oOmero dmcna
paccMaTpuBaeMbIX 3eMIleTpsCeHMU. i1 mpuMepa yKaXxeM CEeMCMOOIACHBIE WHTEPBAJIBI UL
3emueTpsiceHuit ¢ rayouHon ovaroB go 100 km: Anonus (Me=7.9): 11.2008-V.2010, VI1.2024—
X11.2026; Kypunbsckue o-Ba (Mo=7.6): VI1.2012-V11.2014; Kamuatka (Mo=7.6): XI.2014—
V11.2017; Aneyrckue octpoBa (Mo=7.6): X1.2012-V11.2014, X1.2020- X.2023 rr.
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B Beienennom Hamu (2006) anst THXOOKEaHCKOTO CEMCMHYECKOTO TOsica OMacHOM
uHTepBaie nukia Xouna ¢ X.2006 mo 1.2008 rr. oxunanocs 10 6 CHIIBHBIX 3eMileTpsiceHuit ¢ M
> 7.6. B cooTBeTCcTBUU €O clieslaHHBIM TporHo3oM B Hosiope 2006 (Kypuibl), sHBape u amperne
2007 r. (Kypuiiel 1 CostoMOHOBBI OCTpOBa) Mpou3onuy 3 3emierpsicerns ¢ M = 8.1-8.3.

D PeKTUBHOCTH | MONTOCPOUHBIX MPOTHO30B TIO PETPOCHEKTHBHBIM IaHHBIM OT JIBYX
(Aneyrckue octpoBa) no 6.2 pasa (KamuaTtka) mnpebiiiaer 3()()EKTHBHOCTD CIIy4aitHOTO
nporHo3upoBanus 3emiuerpsicenui (I = 1).

APPROACH TO FORECASTING M>7.6 STRONG EARTHQUAKESAND ITS
EFFECTIVENESSIN DIFFERENT REGIONS OF THE EARTH

V.A. Shirokov!, Yu.K. Serafimova®
! nstitute of Vol canology and Seismology FEB RAS
Kamchatka Branch of Geophysical Service RAS

Key words. forecast, earthquake, lunar tide, solar cycle.

Studying phase distribution (F1) of lunar tide with a period of T;=18.6 yr. and that of for
the Hale solar cycle (F;) a T, = 22 yr. for the 1737 — 2006 earthquakes we suggest a new
approach to a long-period forecasting for the strongest earthquakes occurring in different regions
of the Earth. Two-dimensional phase plane (F;, F2) revealed statistically significant seismically
unsafe windows and a short critical phase interval of about one and a half year in the Hale cycle
epoch of minimum.

Based on this approach we present a long-term forecast to the M>M, earthquakes in the
next 20 years for various regions of the Earth. Retrospective data showed that 87% of the
analyzed number of earthquakes agrees with the forecast. As an example, we show seismically
unsafe intervals for the earthquakes at focal depth up to 100 km: Japan (Mo=7.9): 11.2008-
1V.2010, V1.2024 — X11.2026; the Kurile Islands (M=7.6): VI1.2012 — VI1.2014; Kamchatka
(M¢=7.6): X1.2014 — VI1.2017; the Aleutian Islands (Mo=7.6): X1.2012 — V11.2014, XI.2020-
1X.2003 yrs.

In the given unsafe interval (2006) for the Pacific seismic belt, the Hale cycle from
X.2006 through 1.2008 yrs. suggested up to sx M>7.6 strong earthquakes. In complete
agreement with the forecast, there were three M=8.1 — 8.3 earthquakes that occurred in Kuriles
in November 2006, and Kuriles and Solomon Islands in January and February 2007.

Effectiveness | of the long-term forecasts made on retrospective data exceeds from 2 to
6.2 times (Aleutian Islands and Kamchatka, respectively) the effectiveness of the random
earthquake forecasting (1=1).
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