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PaspadoraHa MeToAMKa BbISIBJEHHUS] CYTOUHOIO XOAA Te0AKYyCTHUECKOH aMuccuu. B cooTBer-
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The method for identification of geoacoustic emission daily variation was developed. According
to this method, signal denoising, based on wavelet-transform, automated analysis of daily
variation and its intensity are carried out.
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Beenenue

Ha Kamuarke ¢ 1999 r. npon3BoauTcsi MOHUTOPUHT CUTHAJOB re0aKyCTHYECKOH IMUC-
cun (FAD) [1], [2]. Hdns opranusauuu c6opa reoakyCTHUECKHUX AAHHBIX HCIOJb3YeTCs
usmeputesbhblil Kommaeke MUKVIP JIBO PAH, ycraHoBieHHBIH Ha aHe o3epa MuKMKa,
KOTOPBIA COCTOUT U3 4-X ruapoQOHOB, OPHEHTHPOBAHHBIX Mo cTopoHaM cBeta [l]. Peru-
CTpalLMsi U TIePBUUHBIN aHa M3 cUrHa 0B [AD ocylecTB/sieTCs KaK BO BCEM PUHUMAEMOM
nuanasoHe yactoT oT 0.1 mo 11000 I'u, Tak ¥ Ha BbIXOfE MOJOCOBBIX (DUABTPOB, AEJSIINX
YaCTOTHBIM AManas3oH Ha HeckKoJbKo momauanasonos: 0.1-10, 30-60, 70-200, 200-700,
700-2000, 2000-6500, 6500-11000 T'u. Takas cuctema obecreunBaeT (GUABTPALIHIO,
HaKOTlJIEHHe W BH3YaJIM3allMI0 MOJy4aeMblX NAaHHBIX W M03BOJISIET OMEPATHBHO BbISIBJSTH
aKyCTHYeCKHe CHUrHasbl pasaudyHoi npupoxabl [3]. [Ipu BeISIBIeHMH CyTOYHOrO Xoia MC-
M0Jb3yeTCsl aKyCTUUECKUH CHUT'HAJ, YCpelHEHHBIH B YaCOBOM HHTepBaJe.

AHan13 reoakycTM4eCKOM 3MUCCHM

[TepBUUHBIH aHa/INW3 Te0aKyCTHUECKOH SMHUCCHM T10KA3aJs UTO B IaHHBIX MPUCYTCTBYIOT
BapHalM{ TIOXOXKHE HAa CYTOUHBIH XON MPHUUYEM HX aMIIUTYAa NOCTHUraeT MakCHMyMa B
16:00-17:00 uyacoB mo mectHomy BpemeHu (GMT-+12). HanGosee sipko CyTOUHBIH XOA
Hab/onaercss B auvanazoHe yactor oT 2000 mo 6500 I, mosToMy HnaHHBIM IHANa3oH
MCII0/Ib30BAJICS ISl IaJbHeHIIero aHaausa.

Jlns BBISIBJIEHHWS] CYTOUHOrO XOfa Obljla MPOM3BeldeHa OUMCTKA HMCXONHBIX AAHHBIX OT
IIYMOB Ha OCHOBe BeliBjieT-passioxkeHusi. BeiiBiersl (wavelets) — 3to 0600lIeHHOE Ha-
3BaHHEe BPEMEHHBIX (DYHKLHH, UMEIIIUX BHUI BOJHOBBIX MAKETOB TOH WU HHOW (DOPMBI,
JIOKAJM30BAaHHBIX 10 OCU HE3aBUCHUMOH MepeMeHHOHW U CIMOCOOHBIX K CABHUTY MO HeH U
MaciiTabUpOBaHHUIO (CXKATHIO —pacTsKeHHI0). BeliB/eThl co31a0TCsl ¢ MOMOIIBIO CIELH-
aJIbHbIX 0a3HCHBIX (DYHKLUUH-IPOTOTHIIOB, 3aA0IIUX UX BUI U cBoHcTBa. Habop BeiiBJe-
TOB, B UX BPEMEHHOM M YaCTOTHOM INpeACTaBJAeHUH, MOXKET NPUONHKATh CJIOKHBIH CUTHAJ
UJM H300pakKeHue, MpUUeM HeajbHO TOYHO HJIM C HEKOTOPOHU MOTPeLIHOCTbI0. BelB/eThl
UMEeIOT sIBHblE NMPEUMYIIEeCTBa B MPeACTaBJEHUH JOKAJIbHBIX O0COOEHHOCTEH (PYHKUHH MO
cpaBHeHMI0 ¢ pspamu Pypoe. biaropaps aToMy BeHBJeTBHl Halll{ NPaKTHUYeCKOe MpH-
MeHeHHe [/ aHa/u3a TOHKUX OCOOEHHOCTeH CJIOXKHBIX CHUTHAJNOB U M300pakeHuH, A/
ux cxkatus u ounctku oT wyma [4]. [lymoBasi cocTaBssomiasi CUrHaga Co3naeTr nera-
JIU3HpYIolihe KO3(P(PUIUEHTBl C BBICOKUM COAEpKAHHWEM LIYMOBBIX KOMIOHEHT, UMEIOLINX
6oJibllIMe caydaiiHble BBIOPOCH 3HaUeHUH curHaga. [lostomy, 3an1aB HeKOTOpBIH Mopor AJs
UX YPOBHSl U Cpe3aB M0 YPOBHIO JeTaJU3HUPYIOLIHe KO3(P(PHULHUEHTbl, MOXXHO YMEHbIIUTb
YyPOBEHb IIYMOB. YPOBeHb OrPaHUYEHUS] MOXKHO YCTaHaBJMBATH [JIl KaxKI0T0 KO3((PHULLU-
€HTa OT/EeJIbHO, YTO [103BOJISIET HA OCHOBE BEHBJIETOB CTPOUTh CUCTEMbBI OUMCTKH CHUIHAJIOB,
aJlaliTUBHbIe K U3MeHeHUsIM curHasa [4]).

MertonrKa OYUCTKH 3aKJio4aercs B cienytouieM. CHauasa NpoBOAUTCS OJHOYPOBHEBOE
IUCKpPeTHOe OLHOMepHOe BeHBJeT-peoOpa3oBaHUe, B pe3ysbTaTe KOTOPOro o0pasyroTcs
BEKTOPBl KO3 (PULHUEHTOB alnpoKCUMaLHK U JeTalu3alurd. 3aTeM UCIOJb3yeTcs 0poro-
BOEe OrpaHUueHHe 3HaueHHU# KospduureHTOB AeTanudauuu. [locse vero mpoBonutes: 06-
paTHOe OJHOYPOBHeBOE NUCKPETHOe OJHOMEPHOe BelBJ/eT-NpeoOpa3oBaHUe, KOTOPOe BO3-
BpalllaeT BEKTOP BOCCTAHOBJIEHUS CUTHAJA UCIOJ/b3yeMbIH B MOC/eAylolleM aHanuse. s
OYUCTKH Te0aKyCTHUYECKOrO CHUTHaJja KakK JAJs NpSIMOro, Tak W AJs 0OpaTHOTO BeHBJET-
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npeo6pa3oBaHUi HCIOJIb30BAJCS OPTOroHaMbHBIH BefiBeT Jlo6ewn db4, mockosnbKy OH
HanboJiee TOUHO ANMPOKCHUMHPYET UCXOAHBIA CUTHAJ [D].
Ha puc. (| u puc. |2| npencraBiieH reoakyCTH4eCKUi CUIHaJ 0 U MOCJe OYUCTKH.

FeoaKyCTuqecxaﬂ 3MHWCCHA, OTH. efq.
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Puc. 1. McxonHblil reoakycTHYecKHi curian B auanasone yactoT ot 2000 mo 6500 Ty
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Puc. 2. TeoakycTHUeCKHH CUTHAJ TOCJE OUUCTKH

B pesysbTate KOppessIIMOHHOTO U CIIEKTPAJbHOrO aHa/ 132 MOJY4YeHHbIX NaHHBIX yCTa-
HOBJIEHO, YTO N€PUOAMYHOCTb CYTOYHBIX BapHallUH cOCTaBJseT PoBHO 24 yaca.

Jlanee Obl10 NIPOM3BEEHO BbISBJIE€HHE YYacTKOB HaJUUYMsl CyTOUHOTO XOfa Fe0aKyCTH-
4yecKod sMHUCCHHU B TeyeHHe roja. OnpenesneHune NaHHBIX y4acTKOB IIPOBOAUJIOCH CJELYIO-
UM o6pasoM. OuHlleHHbIH CUTHAJM LeHTPHUPOBAJICS, I0C/e Yero NpocMaTpuBaJlcs moJycy-
TOYHBIM OKHOM, B KOTOPOM PaCCUMTBEIBAJIOCh MaTeMaTHyeckoe oxuaaHue psaa. Hanuunem
CYTOUHOTrO XOfa CYHMTajach CMeHa 3HaKa MaTeMaTHYeCKOro OXHUIaHWS He MeHee O pas
MOAPSA B 72-4acOBOM BpPeMEHHOM OKHe ¢ Iiarom 12 yacoB A Bcero psna (T.e. Hajuuue
NEePHOIUYHOCTH He MeHee 3 CYTOK).

B pesynbraTe npoBeleHHOro aHa/iM3a YCTaHOBJIEHO, UTO CYyTOUHBIH XOA HabJsIonaeTcs
B TeUeHHe BCero roja, HHoraa mpomnaznas (puc. [3), mpyu sToM CyIIecTBYIOT MepPUOAB!, KOra
CYTOYHble BapHalluM SIPKO BbIPAKEHBI, T. €. UX HHTEHCHBHOCTb CYIL€CTBEHHO yBeJH4YUBa-
etcs (puc. (4)).
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leoakKycTuyecKkan sMHCCHA, OTH. ef.
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Puc. 3. YuacTok NaHHBIX, HA KOTOPOM CYTOUHBIH Xoi ['AD He Habstopmaercs

reoaKYcT“quKaﬂ 3IMHCCHA, OTH. ef.
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Puc. 4. YuacToK JaHHBIX, Ha KOTOPOM CYTOUHBIH Xon ['AD Habmonaercs

J17151 BBISIBJIEHUS] YUACTKOB C SIPKO BbIPaXKEHHBIM CYTOUHBIM XOIOM OblJla UCIIOJb30BaHa
BBILIEONMCAHHAS METOAMKA C JIOMOJHHUTEJNbHBIM TOPOTOBBIM OrpaHuueHueM. [l KaxKao-
ro rojga B KayecTBe MOpOra yCTaHaBJ/JMBa/JOChb MHHUMaJbHOE Ha BCeM ydyacTke Hab.one-
HUH 3HaueHHe MaTeMaTH4YeCKOro OXKMIaHUs 3a 12 4acoB «THXHX» CyTOK, T.e. CyTOK 0e3
CUJIbHBIX aHOMaJuHi. Ecau ycTaHOBJIeHHBIH Mopor Oblj MpeBbIIeH B 2 U OoJiee pas, TO
CUHTAJOCh, UTO CcyTOuHbIH Xon [AD sipko BblpaxeH. AMminutyna u (asa CyTOYHOro xXofa
ONpefeIINCh CPAaBHEHUEM HCXOLHOIO CHUTHaJa ¢ 3TAJOHHOM CHHYCOMJAOH C nepuoiom 24
yaca, UMelollel Te e aMIJIUTYLy U (asy, UTO U CyTOUYHble BapHUallUH.

PaspaboraHHasi MeTonMKa peaqn3oBaHa B KoMIyeKce rnporpamum [6]. Ha ee ocHoBe 6bln
MPOBeNleH aHaJU3 Te0aKyCTHYeCKHX NaHHbIX 3a 6 Jset ¢ 2006 mo 2011 rr. YcraHoBJEHO,
4TO CYTOUHBIH XOA B KaXIOM TOAYy $IPKO BBIpaXKeH MPHUOIU3UTEIbHO B ONHO H TO K€
BpeMsi — C KOHLA HIOHs 10 Hadasna ceHTssopsi (puc. [5). Ilpuunnusl ero mosinenus GymyT
UCCJIeIOBAHbl B MOC/eAYIOIHUX paboTax.
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reoaxyﬂuqecxaa 3MUCCHA, OTH. efl.
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Puc. 5. 'eoakyctuueckass amuccusi 3a 6 Jser (2006-2011), cepblM LBETOM BbIAeJEHbI
YUYaCTKH C IPKO BBIPAXKEHHBIM CYTOUHBIM XOIOM
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