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PRCCRATPHRASTCA PUIYETITH NINEPEEER BRTPIOCAAWNGH OOCTASAN
well JACKTDOTRAAYPHWICKOTD DOsS Jermam ua Ckeawwue NIZ40 ¢ sose Ho-
St —ATESCOr Q0 Fadsons . ANasnd DOSYHEAMUY ASHRMY NOKASWS ST, 9TO
3 ™ TMYSCKAN IPPEMT B € Dpoueccon NoOSToOTONKN SERAR-
TRPACEHMN ¢ RATHMTYLOR 348 M Prase, R PACCTURHUGOM OT CTaNuww HASAM-
AGHMR B PasNYCE J00 XM, NORET SNTL FNACAGH N KARMGOTREHND OOMOAR -
Aamd KOHKPETHME NPREGPM SHOHAALHMX 3$$EKTOB 0 AKanasorse 0.01-0-1
My L i m 1-9 xFu.




1. Beaaenwe.

K nacrTonusny BPENOKE Ha NPOTNOQOTHHSCKEY NOoAR:OHAY
NUPE MAKONABH IHCRETMHMEHTEALHHR MATEPMaAy, COMARTEALCT-
FPWUMA O BOINGEHOCTHN NCNDALIOBAKENN IAFKTROTEAAUPNHBC -
KOTG noan (3TN}, ropusOHTAALAOR COCTOBRARAKWER,. NPM
npoTHIe cenAeTPRGERME (3T) (Sobolev 19733 Vorotsos
A& Alexopoulos, 1987; Kinoshita et al.y 1989 ToxvToce-
nees W AP« 1993). B paCore (epwenaon = ap-, 1953}
RO SASHD HCATAOBAHRE DOINOEHOCTH OCHAPYESHMA
AAMMTEOKHENETHISCHOTD 3IGPEKTSy PHIBSHHOT D RANEHEHVENY
MADFARERHO- SE$0PHEPOR OI'0 CDCTC DERHON KOPH
nepes 3T, N0 FIAECHEUNEH 3AACKYPOTEAAYPHYEOKOTO
aorTenumasa- B OCROBGHME PACTSTOR SMAN NOIONESHM
ECYTECTHCHHME ¥ BECHLMa OSUME APEATICADRECHR® O BOIHWKHO-
FEHMN M PIIBMTEM HECAHDPOAMOCTER KeXaHNSHerimx
CRORCTE P MARPAEERECH SEMHOR KORE NPN Moaroroske 3T.
Proro  Saio AOCTEATOMHO AAS NUCTROSHHEA MPOCTRPANCTREEHHO-
BPENEHNHOR KAPTHRM PACTPRIEACKNA MICMTOYHOT'O ODOPOROTO
AQAPARHMA EMAKOCTE Y DOREPXHOCTHM 3enal R PacuweTa HO0-
rOEHHX 3pewTor B ITI. B peayswTaTe EWAO NOKAIAHD: YTO
TRAAHEHT ASBACHMA B TOPHIOHTIARHOR DADCKOCTH HEBSARN
N NPNBOAKT K CRABHMTEALHO CA3GHR 3AEKTPOKNNETHYRCHNA
IQPENTANR. A B BEPTHKAAKOR AAOCHOCTH: KOTAZa NOPORaAR
lu.n&lc'rb ceofoAHO CcoobumaeTCA C NODBPIHOCTLN, PN
CPABANTEAGHO EHCTRNI RINEHEHNAX OERENHNOR ASGIPWALNN
FOHMKAST SOSUWOR BSPTHKAMMHME TPRAWERT AARACHNS
BEANDM HOBSPXHOCTM, HTOD HOERT NPXBECTN K OHAMNTEALRON
BEANYNNE IASKTPNYECKOTO ROAR- '

B pecYARTATE CULHCTEYRT 2 BETOAMKE MINEPeHMn 3T
B CRAOM £ NPoSAENGH fHKCAUNM HP&IZEECTHMNOR 3T
1) nNPY TFOPHIVHTAALHOR { TRAIWUNOHNHOR) PACTIDACEEHWE
SABHTPOADEy C YMESTON HEDAHNOPOAKOCTRA B SERNOR xXOpPE W
Z) MPH PEPTHKAAWHOM FAENOAOFEHMN SASNTPOLOR: OLRN ¢
By SPYTOA HREE EDAOROCCHONO CAtHy D DAHOPOAHOR Cress.

O-BEINMGHYs BNEPBME MCOAEADBAHMA U0 RONERFEHIR
OTTl BEPTHKAARHOB OGLYURANNWER C uesawk Uporaoos 3T x
BYAKAHMYIECHKOA JAPATEALHOLTN GHAX NPOSRAEHM P SuoMNR
{Fujimawa & Takahachi, 1990)}. ¥ B cooTeeTcTERER ©
ADTOBOPON O HaYYHO-TEYXHHYECKON cnﬂrpvgiluwc-'rneg -]
KnpruscToane SHAA YCTANORABPHA AHAADTMMHNAR MINEPHTEARHAS
cucTenay cossauvas “TOA Electronics Litd-" amd NP
Electronic instruments's.

- HorepunTesn¥am CHCTEMNA-

Hasymnaa ¢ Hom€pa 1991 rosa 8 KEupruocrage (pwc-1)
ENAN  OPT ANADOD & HL PEPLD W PEHMR  SEPTHK LN ROK
cocTagAsmuex 3TIT Semau © ULARN OCHADYESNNSR -
npeADECTHNKOR 3T- HAO0K ~ CEXRBEE CSTAHURR J4AR  pe-
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rivcTraipw 3771 nokasaMa Ha Pwc. 2.

Puc. 1, x — T roaracTPaum 3TN,

CVCTEHA COCTONT M3 ABYX SNEKTAONADE: NEPEMA WY KOTOFMHX CHOATVE
rargof 1200 m, aToroil PACNONOXeH Ha rayéme 1.5 0 oOvP yr cxla-
V- Y AMAMETEE KrXra 20 by R PR COMPOTWRAR-ME HBL0Y BARVTRO~
game 100 om. Boe aarenes JArAcWmaRTCA Ha TRPEXKAHANRHRT CAMOMMCEIU,
B FEINLHOM HMACWTAES SPEMEHM, WM HA DPEHEWHOM WTerPpane A0 0.5 cex.
CucTera pMeeT TP I3arvcWgammeT: HaHand, weXQWT i1 KOTTPNRY WaleT
CBOf MACTOTHWA Awvanason: O.01 ~ 0.1 Hzy 1 HE, w 1 - 9 kHz,

Pus, 2. Baow cxama cTaHuwW mervETPAUMW ATR

3. Foayumpbie PEIYALTATH.

fiyTern MABHTAPMKALWA 11 CUCTEMITUHBEKON KASCENPMKALLM MW RNOTW—
TaMmiCe HAOTH OTAMMHTENEHHE OCOBRHHOCTIA UEKRYCCTRERHNY W SCTRCTICH=
HbiX AEAEHAA OTRazEHHRR B Sarwcmax 3TN e 3 YACTOTHUY ANENASOHSN

a) MeryooTReHHme { TeXHOFERHME ) BOBMYWRSIA,,
F



AAR BMABABHNA MCHYCETEZHHMY BOIMYURHIN, BMOBAHHWY “ENDEESYSCKDR ae—
ATEARHOCTEW, T.K, CTAHUVA HASAMNABHAR HENDCFEACTEEHO PACMOADYEHA B
“ePTE roroga Bumoer, MCIWDARIOBANMCE FANACK CrYOMHDRD xona T 3 Ka-—
HanaM C NOHEAENLHMKE NC ARATHWLY, T.EB. PaSOHIW aHV; TWLNEP Ha PUC.
I{al), v IarWCt CHFTOYHOND X008 CYEEOTH, BOCKPECEHNN A 7% 3 IHNYHIX
AHETt T.E. BwWXOgHWY AHel, ferner Ha Puc. 3 (£) . wy CPasHeNm1 BTVX 3a-
NVCEE ERNY BHOEMEHN NCHYCTEEHHEE EDIMYHEHAR, TaK HAIWEJEMBE "nNare-
Yu ", HKOTOFWE DEOREARNTCH Ha gWanaszoMax 0.01-0.1 Py w 1 Fu v vrewr
CTPELENEFHEIE REPVIDR N &MDANT YAY HA SPEMEHHON nMTErsaas © O7400m no
16430m (BPems mecTHOE (LT).
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Puc.X(£}) Bamicw CyToOuHOro
XO00A BLQOHLN aFMRid.

PUC, Jia)3arucKn  yToHHOro
HOOa B FABOUNE OHM,
£) TEOMATHNTHAR AKTVBHOC Tk .

AnA PHARIEHA FEDRMANMWTHEY EDSMYUEHAE MCNO AR I0BEANCE HATHI—
TOrramMMe BEPTUMANBHOE COCTARAPHUEL MROHAMMITHOND MONA GEAWS NEX s

cTaHUME. Ha PUC.d4a, 8},

RPEgCTAENSHY APUMEPS BOIMMHEHVH 3TN, Bua-—

BAHEY CEOMACHUTHDON AKTHIRHOCTEH {(MArHUTHHE BYRit) .

Kax rnmaswno,

[_]=1

MYUWE: AR WHMERT XaraKTEPHMME DCDEPMHOCTV,

COOTEBETCTE YUME BFEMEHN W

CVINe "eoM3IrHATHRE AKTEHOC T, KOTOFa®s NMRONENAETCR Ha randha

0.01-0 1 fa » 1 Mu.

NerBoe BETYRNEHVE WMMAXNBES FEOHAMHWUTHORD BON—

rMMERAUE. B PTVIX Madanar
ANAAVBG > THETEAN

UTFAZAETCA B ¥ESAWNYEHMI aknInTyae 3TN e

£
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Pac. & {a, 8): Nevwery B0MYRErIRE TN, SN ARG
FEOMACHATHOD AXTHEHOC TR {(MarmTral C)yen) .,
) o
#) NPOSOBAR AKTUSHOC T WM CEACTRIRTA ATHOCGREWKK (BVNCTABRM) .

Ha Ppuc.5(a) NORAsAH NPVMMEF BOIOEHCTEMA recicdolt QERATEARNUCTIY Ha TPH
HSACTOTHME AMANAGDHEA. B MOMEHT, KOrAA 2TYA AWATIAIONN, JRA8HME B O -
ORASHHWN NIMEPUTESRALK MPRASAAL, HE THOCOSMN FPECVCTRINOBATE GXOAHWE
cvrmany suflORFMAe 32 NPENEAM, CPASGTHIAET CACTOME FANATH W Ki-ghs
NEFPEXOONT 8 PEINMM NEFEIANYCKA. CTOUT CTHRTWTE,; “TO MEW FPOI000H ax-
THBHOCT, HKOTORAN GTPAZIAGTCN HA BCEX ZIAMACHEBAOWAN KAEASX 3TN carmo—
BAEMEMHS (MR PAZANMVE TOAEKD ® BEANYHE SMAAWTYaW CUFHANG) , CUETE~
ME SAWATH CPRABATHEACT BHEQPOYHOD NO HaHANEM; T.@ 8 KARODM HOMMKPETHOM
cAyvae (rac,S5{g}}.

BOsaaiic TR BNCTAEPOR, K&K MAAEWAD HE NPARCORT K CPRAGATHREHVK TNV~
TH W OTEAZASYCR TOABKG Ha wadane 1-9 vy, Morsasrne BACTNEPOE, cOF-
ABCHO C CYUNCTR™ UMM NPRALTASNGHVUAM, CMERARNRETCA METROFDACPAYECHIAMN
YEASBVAM B MANHUTOCOMP AREHHON TONKE, ITM N OlbACHARTCA CrTOHEAN
PAPVALVNA HYACAA NOADNEHNA BWCTABPDE ONFBARAAEMAR CHFTDWHOW BAPRAULVEN
VOHECOerHpY MAPaMBTRFOR, Ha rnevivere PUC,6(8) W &(E) HE SOHE MAFHATHON
BETWEHOC T} MOKASAHD BAVNHMWE BNCTARPTR HE S=X=J4ACTOTHE AVEMEFOHA,
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_ 3.1 MeeapecTHAKORW) CUrHan W PG KONMYECTEEMHAR DUSHKA

B Tagniue . NOKadars reaty, raw 1 1 ~ gara 373 Fo- KOUSQUHATW

3Ty 3 « paccTOmowe (R} 20 BTI 4 = marsmvTyaa (M) 3T S,6 - GaTS W
arenn (LTUT+S4) meonsnerun nreceec rMmosors curnang (G} 7 -

arrtaaryal (A1) NC #a xanane 0,01-0.) Tur 9 - aunanrypa (A2) IC Ma

warane L Mut ¢ = xomuecTeo arved: (B) a0 37.

Tagmwua N |

N3 1

L3 5
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- - e -
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TR
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Breun
nc

1 21.05.92 41°00% 72°28% 260 4.4 14.05.92

2 19.00.92 42'04° 73’ 30"

129 7.3 06.06.92
10.06.92
14,06.92
19,08, 72
19.06,.92

22, 0h.92

3 18.10.92 42711 73*13" 133 5.1 02.10.92

4 06,11.92 417046" 72712%
5 24.12.92 42°20" 72" 13"

6 Z7.01,94 40T 42% 727 42¢

03,10,92
. 0. 10,92

275 4,7 30.10.92
220 5.0 03.11,92
06.11.92
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"a 1 1'.‘;2
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© Ha prC 7B NPEACTASNEHY TRAHEPN NEEABECTHIKODMHE CAFHAROR
MC}, APUAANSRANMA HOMKPETIAM 3T Noxasarux 8 Tasawue . -
K PURHD W NPOACTARARHME AACYHNOE Wi TIC, CPASATHEBART CWHXFOM—
o sisaw 0.01-0,.1 Fa w 1 Fu. Hcxoas vk STOro, M CAEAAWN KO
WRCTRENRYN Ouery arnavTyow NC 8 #Y PO 3Tww KaManan, NPeHCTan—
neryw 8 reave 7 w 8 Tadmmuw 1. .

Nersoe scTynnerore winynecCa TC o Kaane 0.01-0.1 Mu oTraxa-

FTCA B YHEHRWEMIt THAYEMY AV, ¢ il xaémane 1 Tu HagMRAETCR aHa—
GROPWUHIE YIIEHeWENAE THAZErWT MY, B cooTeETETIRM C 3THM BMYELC REHE
NC e warane 0.01-0.1 Fu NPOVINOAVACCE B OTPHNUATEALHWN IHAYEHMAR
SHMANATY 0N M NOAYHEHMNE OA-WE YCPEOHAAMNCEH. Nen PacCYweTE aMNANT YEM
NC = wamane | Cu, ® -OTAWWM OT NPFEIMAYREND, YYATLBANCH TPEHEO—
it KA AKTEP FrOROROr0 XOAd (PWC.B), HOTORPUR PAKMUAETCA B MINIA—
HAARHA SHANCEIAX MY 8 NETHMD Nernoe (Mene—RarycT), W HAKCWHENL™
M = B e ernog Ulexacre-Peerane ), A MrPMEVMAR 3TOD B PACYET,
SPANCCE CPEOHEE JHAYEMIE CYTOWHOre xoas (823 amnawryaw NC) oom
aareorp arererat NC , KéK SOMOBOR PHAMNEHVE, W CTHOUMTEMHD DTOrD
SOHE BUGENNANCE ArdAT Y08 fl:. ] Mﬂm A3HHME PCPFEIHAMICE .«

g - il
rq.__o -.- ..-qlu'?.oo i A g el ey + 4w 208
Tl | | it ; il
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h = T
1
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B BREN
H | |
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Puc.7 (a, &), YarneHeswe 270 neras 3T oT 21.05.92r.
e M= 4,4 1 nerea 3T oF 19.08.92r. © M = 7.5,
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Pﬁ..s. Trenaoewl ararer TOADEOrD xopa 3T » Tewaparypd daae
Gf;-;!ﬁnj ra meruon 1992-1994rr.

4. PBHUPOAH M ORCYXIEHWME.

FEPrWETPALWA A AHANKT VIMBHEHAA  BOT TMRAARMMDE COTTEE N MWoUSH
PARKTPOTENNYPHHECKDND NoAR Josnl NoseoAneT CARNATE BuNOH © TOM,
MTG MCKYCCTREMHWE 1 ECTECTEBERHLIE REASHIA OTPARFHHEE B SEMCH,
IMEBHT CHOL XAFAKTEPHUIE CCOESHHOCTI? HA I 4aCTOTHMY AMANSIOHAEX,
NPEACTARNCHHEE B TAGAMUE 2 , WM HOTYT &Tb BMASARMHE MRV DRHHOMN
HMETOLVKE CEPAEOTHA QdHHLX .

Tacanua 2.

H Fis neran Oreazesmts HA QAAMRTOHLN ~~

0.01-0.1 Fu 1 Fu 4% wfy

1 HickycreamHMe L TEUMOrOHHNE ) .
BOIMYUE A fla - fin HaT
2 FEomMar-miTHan ak-rmanoc'rb Ba ) fim HeT
X CrosoBan aKTVBRHOCTE da . ' fa da
4 BMETherw Her HeT a
S firegeecTrae cvrnan ¢ A2 ) fa fia HaT
K7



YTO KACARTER TREOMAMHATHON AKTWEHOCTV, FPOIORDE ACTVEHOCTY N
SUCTAIPOD, “O B HACTOREEE BFENA TFYHHO 0aTh OSLACHEHAN CORIN FTUX
et € 3T, NOCHOMKY, MHEEABECH Jappe HE NOSBOAMST DTBETATE
A SOMOL, ARAMRTEA AW QUHAF YECHHAR AHOHMAAWR CAERETEWRF
PEEAR NECUECCOD ® forme NOArOYOMGM IT. | Moxsoer ot al., 19953
Hayakawa ot al., 1993 Finkplstein et al., 1973).

Yo wacheven ML, TO NPaUTAKAE [WFOFHOLTWMECKWE WCCAHRLTDaHWE no—
HP0aNd, “TO r™W DEFASDTHKY OONHWEKE CYNSCTESHHO PACIAE PETCN SOSMOE—
HOCTY GHCNSPVMEHTA B PEAMIMON SPeire (LT), Tax xax Broametsian
MHONBANA HASARAIIHOTO NOAR NOIET VHTONPETIFORATRCA, kax fIC,
Wwexonn we srererm rwomenerman NC & LT. Ha Fruc. 7 negacTasnesa
reagea 7 taknauw 1 { reosmamman (IC @ Touer cyTox LT 17 M wacroTa
Wi NCTRFENASMOCTV AAN AAHHOND SAFRALUWOHHOND PRZA. '

=

L 4
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AR AT

A i A8 4

o .
LT Y Ty r T IY
vosaL TinE

PE.9. MNrossnarae-NIC & TeEYEWM CyTON

PB W NACTOTA Wi BETFEMASHOTTW. o

OovacHEnMe sraver Nrosemesun NIC (8 wTerpane 07h00m <LT<16h00M)
PHTENART AN CamMdl NPWPOLDW MPCRMIASHAN [IC PPA JaWHDM METOIE WIMEPR=
AR 3TT. Xax waseCTHO; COAHTHHND BETRP MPUBCAWT K BOIHIKHODEHIK

. MHDOPOYACTOTHOrD © BMEOHGH, BHEF PR VOHINIWP YOUSTD WEAYUSHAR B JoM—
Weid MOANERN : FTD VIAYUEHAR, B CRON DHEPS#ds, FACCHVUBASTCA B HEMO™

ANCHME QERBETV, W KOS PACCERHIE BCPTUKAALHOPD TOKA 3sMAn HAXC-
SWTEH @ AGMYCTYVMOM PFGREAR, TO OTYFIZEHME METOSSrFRHOCTHLEX W nog-
SETERADE  BHONAAM HOYET SMTL ngmereno ( Helms: 17835).

fonyetvruik Mregen, OMEEAMTAETCR SPPMBMNM NFOTSNEHIN (IPEABECT-
waca 3T, HOTOROR SVMNCIPINTCN Ha Ananasowe -9 #f'u, rae oT4etmdO
SUPAEEN MEIPONOA OF HDUHOND FEKCHMYHE K SMEBHMOMY FAHWNYHY 1 OT GHes-
MHOTFQ MYAMYME K HOWHONY MAKGCWEYMY (PHG. 10) { Tox Hasvmacrwe BOCKOA-
HO~MAN O DOOaKTH Comlial, YUYW THEIN, YTO KAXAGOHMY AH0 CODTROTCT-
YUY COON BFENR NEFEXOAR. A OTPIAESGHVE MFWIOBERXHOCTHMWN M NOLZETHEK
AHOHSAND SVHCHP YETCR HE NARNAsCHEx 0.01-0.1 Tu w 1 Fu. Mcxoan w3
TONrG, wT0 Avanasol -9 »Fu HE NOLBEFIEN FNNWAE FEOHAMHATHDIR OK—
TEROC TV (MarsYHR $)PI] N WOHNOWS YERETO VI3NYYEIATA, BWISAMNK COA~
WEUrer BETROM, PACCIVIEAWEMXCN OF SEMHLX NONKCUS B HENORRCHWS DE—
MACTW, TO OSVACHWTE CYTOWHEDE XOJ STOMD AMANABOHA MOIHO, WCAW FYacTe
PAVAMING CONMBWHOTD BATEE HE BLN CTPYKTYPY CIAADENX AR FEOMATHAT~
HOrQ NOAR JriaM e AreenDRl o HOYHOD CTOPOME. ) )
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Puc. 10, Borxoa=o=tAX0oHME BOSIcTy
Canmua e FarRauMm 3,

Rancw, v Tagnwuw 1 reaes 8,7 , HE SVAENARM 2 TVRA SCHMAETEAC SMATR,
HAPAXTRF MIZYNEMECH KONMMYOCTRON demfi, § TEYEHSE KOTOPMX NEONEARRTCA
NE. K naouomy Twy ovHOCeTen T N 1,4,4, wax rrasnno ve cones |
mm. Ko saroreuy Ty = 3T N 2,3,5), dcnre § e 340C0 mu OTHEYSEN
CRELAYMNZE, YwTD ANN TKPELFC TvNe Ouarn 3T OTOROQECTRAMITCA C NODBWIE-
Karsa rQ MENSORNCh NOSEer woCTiM PRISwoe, & AN STororo rna IT -
€ TEPESOUAHIEH HOBMX FASFWOHMR MEP yRInl Crepw. TEVW DLr 230,
FICXOAN WE CYNTCTE YRR THOI0 oennmnem. BOBVIDEHD NOrHDSWPO=
SAMMN MECTA, OTWELEEMWOND FEONDTANETCIIMA YT ADEBANMN.

FaanCmroctTE “exay MarsaTYa0R IT (Mw ammawtyrgoit (A} NC creonnace
tes ruera Twoe 3T (vwe.11). a0 pwanasora 0.G1-0.1 "'y  noaywero
CAEE YN  YPAPHEHAE - T

Me-0.082%08+27,
anm  amanasosa 1 Mg §
He 0,045 %A+ 2.9 .

B rrad® 10 Tasnils ! YKARAHG KOAMIMECTEO gHeit A oM 3T, Ha—
HAHAN C AMA JOREARHMA RHOMBNWA. Ha PUC, 12 PPseqera B2amsOcensh
ereneHt origamta {71 M TAK MAFWBEDNOrD "zaTwanmr® nerss 3T o
MAr-ET yEE FTOrD 3T (MY.9TE PERNCIMOETE CTPOMARCL TIKIE Efs Y42t
Terow 3T, oAR SToro KOMMECTEO AMEN A0 @ 3T FCHUCARAOCE C A

FIFORDARHIIN MOCHEMEN MOMRAM. 37y BIMHOCENEL YNANDCE DICATS
CRERYSIWE Y& ABHEHENT -

LOD T = 0.33 & M~ G649

b £ ]
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BARNATR MY
¥ L ] 2

h 1

‘EArECEFATION - TR

Y 3 = 3§ * '8 13
- . o i e wamuivimE +
ARPLEITYRL (v !

fuc. 11, 3aBVCAMOCTE HERQY Pwc. 12, BEAVIMOCERER BPEMB-A
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The studing of regularities in seasuring
the vertical cosponent of Earth’s slectro—
telluric field for finding of sarthquake’s
Precursors.

A. Toktosopiev,

Institute of Seiseiogy,
MNBA, Asentray T2/1,
Bi shikek 7200860.

aAbstract.

You ses the results of verticel component seasurewents of
electrotelluric ¢isltd from end 1991 till beginnig 199%5. The
snalysis of obtainwd data is showing that electrokinetical
effect in conmection with the prsparatory process of earPhquakes
with smagnitude 3.8 and more (AP 3.8 ) and distance 300 ke from
ocbyervant station, can be singled out and quantitely dewcribed.

1. Introduction.
The sxperisental ssterial, which wes accisbul sted to that time on
the world forecasting rénges, testifying about powsobility of
using the horizontasl component of electrotellwric field (ETF)
for earthgquake’s (EQ) prediction ( Sobolev, 19755 Vorotsos end
Alexopoulos, 17973 Kiroshita et #1,,19893 Tokiosopiev et al.,
1997, The inwverstigation of possability for discovery of
elecerokingtical eféect caused by changes in strained conditions
of serth’s crust beforw warthquakes, accordimg to chamges of
slectrotelluric potentisl have beon carried out in the work by
Corshenzon ot al,, 1%, Dn the Dase of calculations were put the
retursl s very commn assumptions about bwgirming and devel op-
sent of invwogeneous wechanicsl properties in the strain crust
guring EQ preparation. It was enough for drawing of space-timing
picture of superfluous pore luguid pressure distribution nesr
—-Earth's surface. A the rezull, it wes shown, that pressure’s
gradient in horizortal plane iy rot large and leads to compara—
tively weak electrokirstics) effects. But in vertical plane,
when pere luguit is sasily connected with surface, ts appeared
the Large vertical gradient of pressure near the surface with
comparsly quick changes of volumstric cdeformation,therefore, we
can have the considerable value of electric field, In the rezult,
thlf"'l are 2 methode of ETF smasuring for fixation of ED precur-—
sors
"1} for horizovtal (tragditional) dispomition of electrodes with
consideraticn of (rust’s inhosogeneties, and

2) for vertical dispesition of electroden,one is shove, arother
in below of water-carrying stratus in homogencous environment.
Probably, the first investigations in ETF verticel component
ruasureeent for EQ prediction sma volcsnic asctivity have
bewn carried mrt in Japan (Fujihawe and Teksbashi,1990) . And
atcording to sgresment in scisnce-techmical cooperstion, in
Kyrgyzstan was mounted the analogous ssasuring systew, produced
+ by "TOA Elwctronic LTD™ and “WF Zlectronic instrusents-.

2, Measwring systam.

:'hglzmifru ihv.:l'ﬁ;. tnﬂkyg::stm .iﬂg.ll have besn organized
Mous measur vertical L
Tire e ng " ; component for discove—



Fig.l, % = the point of ETF registration.

System hés 3 recording channels, every one from which has its own
frequimt ranget 0.01-0.1 Hz, 1 Hz avd 1-9 kHe. Block-diagram of
device is shown at fig.2, System consists of 2 slectrodest

t) the first is tha hole with 1200 m gepth)

2) the gsaceond §is locaten at the 1.5 » depth saround hole with
cirela-diamster 20 » and resistance betwewn electrodes—100 Om.
All the data sre writing on 3-chennel recorder in real time
scale and with tiee interval to 0.5 aec. ’

Fig:2, Btation's bPlock-diagram of ETF registrati =,

The aounting of recording rarges have bsen Made according to
registered apparatus. For first channel (1 Mz} recording range

i (=1.0//1.0 V) with zevo-wounting ot 1.0 V. {centre of

recording tape!! for second chamel (0.01—Q.1 Hr) it is

{~50//30 ¥V} with zero-msounting on + 0.0 sV (cantre of recording
tapets for third channel (1-% kHr) one is (0.0//200 sV) with i 2
zero-mounting on 0.0 (nwarest wdge of recording tapel. In the
record the time—correction relatively of firgt channel is!

for secand channel ~ {+4 ain}} for third chennel — (+7 min).
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J.Rerults.

With the help of indentification and systewstic clsesificetion,
we hatd tried to find the distinctive petuliarities of artificial
and natura! phenomenons, which hmi been displayed in ETF r-cs'ds
on I-frequent rorges.

a) Artificial (technogensous) perturbstions.

For singling out of teclmogeneous perturbations, which were
called by human activity, (ohsarvational stetion is in Bishkek),
have been used records of dayly sotion for 3 chamels +rom mon-
day till friday (Otherwise, the morking days, fig.J(a)) and day-
1y motion +or saturday, sunday and holidays (Otherweise. wwoking
days, $ig.3@)). In comparison of these ~ecords were singled out
the technogeneous porturbations (so called “packwts”™), which are
displayed on 0.01-0.1 Hz and 1 Mr ranges and have & definite
period and samplitude in time—intwrval from 07.00 till 14.30 our
time LT).

Fig«.3(a}. Dayly mtion’s IFie-S(bJ. Dayly motion’s
retords in working deys. records in unwerking days.

b} Beomagnetic activity. '

For singling out uf gquwomagnetic perturbations, were used the
magnitograms of vertical component of geumagnatic field for
nearent mtations., Fig.4(a,b) shows the examp!es of ETF partur-
bations called by geomegnetic activity ( magnetic storms!. As
the rule, perturbations have the charscteristic pculiarities,
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corresponding te the tiee and power of geomsgnetic activity,
which iy displsyed on 0.01-0.1 Hr ard | Hz ranges. ' first
impulse’s arrival of geomagnetic perturbations is lected in
-y ~ ingreese on 0,01-0.1 Hz and 1 Hz ranges.

Fig.4ia,n), Examples of €1F perturbations, called by
guonagnitic activity ( sagnetic storms).

£) Stora ectivity and whistling atsowpheres (whi stiers),
Pi9.5(p) shows the sxample of stors influence tc 3-fraquent
ranges, At the soment, when all thews ranges, given in definite
shasuring limits, can"t registered input signals, exceeding limits,
the protective system begins to work and ranges are restarted,
It should be roted, that during stors activity, which is dis-
playsd at #l! £7F recording ranges at the same tiee ( thers is
only agplitude differsnce), the protective system is woriing
selectively (fig.Jib)). .

AR 8 rule the whistler's influsntes don’t lead to the start of
protective system and are diwplayed only at 1-9 kHr rangs.
According to sxisting notions, the appearance &f whistlars is
defined by setearoiogical conditions. That is an sxplanation of

7.



deyly veristion of wistler s apperantes, which are defined by
the dayly variation of iomospheric psraseters. Fig.&(a) and &(b)
show the waistler’s influence to 3—frequent ranges. o
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3.1. Precursoring signal and quamttitstive spporactatiom.

Tab.1. shows grats, wheret 1 - datel 2 - ED cuwordirwiow

I - distance {R}; 4 - magnituda (M) 5,6 - date ang timm
JLTSVT+SN of prasursoring signal's displaying (PYS 7 = ampli~
%tude (A1) of PS on 0.01-0.1 Mz rangel G ~ smplitude (AY) of Ps
on 1 Mz ranget 7 - day’s gquantity before ED.

Tabels
M3 1 t z 1314 8 1 & t7e ® 0 ¥
' t t H ' s ] ' '
s Eg ' o) t Rt s PB s s o M1 @
t date | coordinates ' ket 1 date ¥ time U U
1 25.09,92 41°00" T2728" 240 4.4 14.05,92 1MI0M=1Thi0m =20 ~40 B
2 19.08,92 427047 73°33" 120 7.3 06.06.92 120~ THIOm -30 ~150 7S
10,0697 OTHQOM=0THOO0M 30 =0 71
14,046,972 OPRA0M=10R00M =30 =80 47
LM LOM~12N30M =20 =100
15 Ser-1 40 10K =30 =100
18.06.92 10R40W=-12N00M 80 ~90 &3
L3R 20m—1 IOt =40 =20
19. 08 72 O7NH0M=0EN00M ~8C =100 42
1 2720M=1 A00m =80 ~PQ
22,04, 92 OTN20M~-08h40N ~30 ~100 99
1 20m=3Sh20m =20 =100
S 10.10.72 42711" 73°13" ITY J.1 02.10.92 1 40m=14000m =40 -50 17
03.10.92 12N20m~12hd0n =30 D0 16
08.10.92 123v40m—1 300 =30 =80 3
& O, 11.92 417046 72°12° 275 4.7 0. 10.72 15 00r=1o00n =20 =40 ¥
S 24,.12,92 42° 20 72903 220 9.G03.11,92 14hI0w—15h00w <25 ~50 52
M-li.‘?z Lh20r= 1 00N =30 =50 49
11.11.92 10RO 100N —40 ~B0 44
- 10N 20N ~25 -5
IIMI0W= 1 IN20m =30 =80
17.31.92 OROU—0M 10w ~0 =70 38
LIVIOM=1 INI0m =30 =~
1€, 11,92 1OMOr-10h30m =30 -850 37
190101 I I0n 30 =00
20.15. 97 OIALIOr—OTHiOm ~40 =40 35
1IN0~ 1 N TOm =40 =40
23.12.92 OWMIOw=0BRI0n —40 -0 ' 32
OMZ0w LONO0R =40 ~70
IN00m 12A30n 40 —40
0L.12.92 12v00w= 12n10m =30 =50 24
13400 SOt =30 ~B0
07.12.92 OENIO=LOhIOW =30 -30 18
_ 1301001500 =30 -20
08.12.92. 10N20m=10h3I0m =28 =8 7T
12700m=12n20m -30 =30
07.12.92 OMAQu=0MO0n =33 =30 16
11.12.92 1M2080=14n80m ~3I3 =40 14
17.12.9Z 1200~ 4N30m =40 =70 &
6 27,0194 S0TAZ" T2T42™ 2805 3.8 21.01.98 12001 I0n =10 =20 &
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Fig.7(a~f)} shows enpeples of precwrsoring signals (FS) those ER,
which are thown on Tab.l. As you cdh see from this pictures, the
0.01-0.1 Hi and 1 Mz ranges have been worked synchronously.There-
fore,me hat made the quantitative appreciation of PS - upli’:gdl ir
V' on thest renges (graf.7,8 of Tab.1},

The first wrrival of PS~ispules on 0.01-0,1 HZ range is dis~
played in eV-~decraase and analoQicel decreasing is observed at

t He range too. Therefore, the PS calculation on 0.01-0.1 Mz

range was masde in negetive meanings Of amplitude and al)l output-—
data were aversged. For 1 Wz renge in PS-amplitude celtulation,

we considered the trending character of ypar motion ($19.8),
whicth is concludwd in sV=-ainimum in sumner (Jule-August) and i~
maximum in winter (Datember-February) and ,that is why, we have
taken the averasge seaning of dayly motion (withput PS-amplitude)
for that P8-timm, as & bDackground mmaning and, accerging to it,
the FPS-asplitude han besen selected. After that,all the data have
bwen averaged. .
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Fig.7ta,b), ETF—<hange betore EQ (21.05,92) with find. 4
and 19.08.92 EQ with M=?,3, ‘
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Fig.B. Tremding character of yesr motion of EIF and
water—temperature {(HalS50 a) for 1992=1994,

4, Discussion ard concluwions.

Registration and analysis of vertical component’s changes of
Earth’s ETF parwmit to sake the conclusion that recording arti-
ficial sl natural svents have there own characteristic pecu~
liaritiss on 3—frequent ranges (Tab.1) end can be selwcted with
the help of this sethod of dats processing.

" Tabo2.

Displaying on ranges
" Ewverrts

0,01-0,1 Hz 1 hhg 1~% kitr

1 Artificisl (technoge-
reous} perturbations yes yas ho

Beomagnetic activity

2 ros oS no
3 Storm u:;.i wvity yeos yes yas
4 Whistlers ng ng vl
5 frecarworing signal (PS) o yos "o
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s for guomagnetic storm activities and whistlers, om that mosent
it 4e very difficult to explain the corrwlatiom of this events
with EQ, because all the data, which we have ,armn’t persiting
to anewer, is this ancwaly the consequence of procwes’s begimning
on zone of EQ preparation, (Bohberg et al., 19833 Haykawa et al 2
19931 Finkelstein et al., 1770,

As +or PB, the practice of forecasting ressarches had shown, that
with data processing the possibility of sxperimant in real time
iLT) is sntencoed sssentially, pwcauss the time snomaly Of cbser=
vant fleld can ba interpreted as PS,wheress the time of F8 dis-
playing in LT.Ffig.? shows the gra¢. 7 from Tab.l(PS-displaying
during 24 hours of LT) and the guantity of its appeargnce o
this variational row. :

.
.
L. o ¢

14

-

SEcuihpncl uvedin

o .
e e A L T T T T
AL TiwE

Fig.?. PS~ddaplaying during 24 hours
and Lts otcurrevce rumber.

The tise of PO sppwarae { ac oo, O7HOOM < LT 146000WM) we can
explisaln by thw nature of PS~dimplayving, using this method ETF
maaguring, 1t is common knosledge, thet suwing eass Lo appea-
rance of sultiérmgumt iowizing radistion with h.ch power om
sarth polew. This radistion is dispersed in wnpaling fislds smd
on that soment ,when cdispersion vertical currsmt of the Esrth is
in pereissible jimit, the reflmtion of the grousd ant under-
ground shvanal les can be sapsuren (Heiss, 1985) .

The peraissitle limit, st hoc, is d=fired by the tise of EQ
precureor's displaving,wivich (g fixed at 19 wHz roange, where i
expressed the tranvition frow pight meximue to day minieus
and from day sinfsus to night saximae (Fig.10) (=0 called “ef-
fert of sunrise and sunset), take into sccount, that every day
corresponds with its travsition’s tise,.The reflection of by—sur-
face and underground mowalies is fixed on 0.010.1 Hz and 3 Mz

as



ranges, Coming from that, the 1-° kHz' range doesn’t sub;ec# to
influsnce of geomegnetic activity (magnetic storns) and ionizing
radiation, which were called by sunwind, dispersing from ®arth
poles to u-pole fields, it iw possibie to explain tl.'_\t dayly so-
tion of this range, if take into consideration the influsnce™ of
sunwind t5 all  siructure of power lines of Earth's geomanniti v
fiwld on day and night sides.

Fig.10. Effects of sunrise s sunset on ETF-variation.

Atter thet, froe Tab.1 (grafé,7), we distinguish 2 types of €0,
which are characterized by day’s quantity and during which PS i
displayad., The evarthquakes of first type are EQ N 1,4,6 — not
sore 0f [ day ( as the rule). The secord type — EB N 2,3,5, -
more than 1 day. Here we sust say, that for ED of i-st type the
SOUFCes are indentifind with motion on existing fault planwes,
and for EQG of 2-nd typw — with appearance of rew faults.Thus,
coning from exipting EQ types, it is possible to pregict the
place, which is ¢afined by geologicel conditions.

Dependence betisen ED mapnitute (M) and amplitude (A} of PS was
built without distinguishing on EQ types {fig.11). First
equation is for 0,01-0.1 H: range and seconc is for 1 Hz ramgm
1) Mw=0,0822A+2.7; '

2} Mm=0,04TA+2, 9, -

Brat 10 of Tab.1 =howr the day’s guantity before EB, begining
from dey of anomaly's appesarance. Fig.l12 shows the correlatipn
of walting vime (T} ("1ull™) before ED and its magnitude (M,
This dependence have been built without distinguishing on EQ
types, for it the cay's guantity before EG have been calculated,
begining from appearance of last anossly. This correlation we
had written as following equation:

ilog T = 0,71 2 M - 0.99,
26
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Thus, if we hgve the network of sswsuring ‘wtations for vertical
compurant oFf ETF,st, it iz pomsible to put the task of short-
tern pregiction of places power and tine of future serihgeekes.

Confession) A ' :
Author thankes to Dr. Koo Tekahawivi +rom Communication's resserth
laboratory Ministry of Poats and Teiecomminications for measuring
systeowm sl his constructive comsentaries for dis work.
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