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AHAJIN3 MHOTOJIETHUX
HABJIOAEHU METOJIOM
HECTAILIMOHAPHOI'O
DJIEKTPOMATHUTHOI'O
30HJINPOBAHUA

(HA IIPUMEPE
CENCMOAKTUBHOM 30HbI
TOPHOTO AJITASD)

MpoBeaeHO uccnegoBaHUe 3BONOUMK  HaNpsAXKeHHOoro-aepopmmpo-
BAHHOTO COCTOAHMWA re0NOrMYEeCcKOro MaccmBa B SNMULLEHTPAIbHON 30He
Yyiickoro 3emnetpaceHms 2003 r. (Mw = 7.3) no pesynbratam aHanusa
perynsapHbIX NosfeBblX HAbBNIOAEHUA METOAOM CTaHOBNEHMUA 371EeKTPO-
marHuTHoro nons (3C). M3mepeHun BbINONHEHbI B pAAE NYHKTOB, pac-
NONOXEHHbIX 3anagHoOM YacTu Yyickol BnaguHbl fopHoro AnTas. Mone-
Bble paboTbl NPOAO/KANUCL B TedeHue 12 neT (2004-2015 rr.). AHanu3
HanpaB/eH Ha BbIACHEHWA B3aMMOCBA3W BapuaLMii yAENbHOrO 3/1eK-
Tpuyeckoro conpotusneHun (YIC) ropHbix Nopog € NPOUCXOAALLUMM
CeMNCMOTEKTOHNYECKMMM NPOLECCamm C y4EeTOM reoIormMyeckoro cTpo-
€HUA, CeMCMONOrMYecKMX AaHHbIX. HTepnpeTauma nonesbiX AaHHbIX
3C ocHoBaHa Ha pelleHMM 0bpaTHOWM 3a4aun. na pacyeTa Bapuaumi
6bIIN OLEHEHbI TE0INIEKTPUYECKME NAapaMeTPbl FOPHbIX MOPOA NO AaH-
HbIM 3C NPOLLNOrO CTONETUA B NEPUOL, HU3KOM CEMCMUYECKOWN aKTUBHO-
ctn. ConocraBneHne pesyibTaToB KONIMYECTBEHHOM MHTeprpeTaLun co-
BPEMEHHbIX U3MePEHUI U BbINOHEHHbIX paHee, A0 YyHCcKoro cobbITus,
NO3BO/IMNO NPOCNEANUTb U3MEHEHUA TE0INEKTPUYECKUX MapameTpoB
paspesa BCKope nocne Yyiickoro cobbiTua U aanee B apTepLLIOKOBbIN
nepuoga, AN XapaKTePUCTUKM COCTOAHMUA reoNorMyeckon cpeapl.
KntoyeBble C10Ba: 30HAMPOBAHME CTAHOBNEHUEM INEKTPOMATHUTHOMO
nons, perynspHble HabaoaeHUA, Bapuaummn anekTpodmUsnYeckmx na-
pameTpos, fopHbIi AnTaii, Yyickoe 3emnetpsaceHune 2003 r.

BBenenue
I YopHbIii AnTail HaXoaUTC B 3artagHoi yacTu Antae-CassHCKO
CKJaadaToit 06JacTh, OTHOCUTCS K HanboJjiee celiCMOaKTUB-
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HBIM 3aceJIeHHBIM paiioHam Poccum n B HacTosIiee BpeMsI IBIISIETCSI
30HOM pekpealu U Typu3Ma ¢ XOpOLIO Pa3sBUTON MH(PACTPYKTY-
pOii, TOATOMY UCCIIeIOBaHMSI, CBSI3aHHbBIE C CEICMOOE30MacTHOCThIO
aKTyaJbHbl. Ha ero TeppuTopuu npoaoKaroTcss KOMILUIEKCHbBIE Teo-
Jioro-reo¢u3ndeckre padboThl, CBSI3aHHBIC C U3YYEHUEM MOCJIeICT-
BUIi pa3pylLIUTEILHOTO 3eMJIETPSICEHUST, KOTOPOE IPOU3OIILIO 27 CEH-
Ts60ps1 2003 . (M = 7,3). Ouarosas 30Ha 3axBaTuia Tepputopun Yyii-
ckoit u Kypaiickoii nenpeccuii, a Tak:ke Mx ropHoe oopamieHue. 3a
MHCTPYMEHTAJbHbIN MEPUOA CEMCMOTOTMUYECKUX HAOTIOACHUIA 3TO
caMoe KpyIHoe coObITue B Antae-CasgsHCcKOoM 00J1acTU, TTOJIyYMBIIICe
Ha3BaHue «Hyiickoe 3emiieTpsiceHue». Ero MmaructpajibHblii pa3pbiB
BBIILIEJI HA [IOBEPXHOCTh B BUJE MPOTSLKEHHOM (0K0y10 60 KM), TIpe-
PBIBUCTOM B IUIAHE CHUCTEMBI CEMCMOIMCIOKAIIMMA, TOCTUTAIOIIEH
B mMpuHy ~4 kM. B Uyiickoii BnagyvHe ObLIM pa3pyllieHbl XUIble
M aIMUHUCTPATUBHbIC 30aHUsI, TOPOrY B LIEJOM Psiic HACEJEHHbIX
MYHKTOB, BKJTo4as noceiaku benstup, Oproibik [6, 8, 33].

Hauunas ¢ 2004 r. mocie Yyiickoro 3emMaeTpsiCeHUsl, TPOBOISIT-
Cs1 MHOTOJIETHHE 3JIEKTPOMAarHUTHBIE HAOIIOACHUS 3a U3MEHEHM -
SIMU T€03JIEKTPUUYECKUX MTapaMeTPOB Cpelibl 3amaaHoi yactu Yyii-
CKOW BIaAMHbI, HAXOISIIEHCS MO BO3AeCTBEM a(hTEPILIOKOBBIX
CEMICMOTEKTOHUYECKHMX MPOLIECCOB Pa3pylIUTEIbHOTO COOBITHUS.
N3mepenuss meromoM 3C ¢ COOCHBIMM YCTaHOBKAaMU OOJIbIIOTO
pazMmepa (400x400 M) BBITTOJHSIOTCS MO TPpeM MPOGUISIM, U TOBTO-
PSIOTCS KaXKABIN TOf B JISTHUH TTePUO/ B TEUEHUE MOJIEBBIX CE30HOB
2004—2015 rr. I1yHKTBI 3TUX 30HAUPOBAHUI pa3MeEIleHbl Ha TIPO-
duisix 3C 80-X rog0B MPOIILIOTO CTOJETUS C COXPAaHEHUEM MOMEH -
Ta YCTAaHOBOK IIPeAIIeCTBYIOINX padoT (cMm. puc. 1, [IpunoxeHue).

Ha cxeme puc. 1 nokazaHbl HaceJeHHbIE TTYHKTbI, 'paHulIa Top-
HOTo oOpamJieHUsI, SMULEeHTP UyIiCcKOTo 3eMIeTPSICEHUST, TPOSKIIUS
TJIOCKOCTH MarucTPabHOTO TEKTOHUYECKOTO pa3pbiBa Ha JHEBHYIO
MOBEPXHOCTh, CKBaXKUHBI, MPOd UK U MyHKTHI 3C, BBIMOJIHEHHbIC B
XX Beke. HoBble myHKTHI peryasspHbix uamepenuit 3C 2004—2015 rr.
OTMEYEHbI OOJBIIMMU TPEYrOJbHUKAMM.

3HauyuTeNbHbI 00bEM MaTEepUATIOB, MOIYYEHHbBI METOAAMU I'e0-
anektpuku (3C, BB3) Ha tepputopun Yyiickoil BmaauHbl BO BTO-
POI1 TIOJIOBUHE TIPOIIJIOTO CTOJIETHS, TIO3BOJIMI TIOCTPOUTH ee 0a30-
BYIO MOJEJIb U OMPEACTUTh T'€02JIEKTPUUECKUE TTapaMeTPhbl CPEIbl
JIO Pa3pylLIUTEbHOTO 3eMJIETPSICEHNUS, KOTIa OHU ObLIY CTAOMIbHBI
[24]. NUHuTepnipeTanust Bcero oobeMa 1mojieBbix JaHHbIX 3C BbIIOI-
HsIJIach ¢ MCMOJb30BaHMEM MPOrPpaMMHBIX KOMILIEKCOB MOJEIUPO-
BaHus U uHBepcun DPA, EMS, pazpaborannsix B MUHI'T CO PAH
[32, 28]. ComocTaBiaeHNe pe3yJIBTaTOB KOJIMUYECTBEHHOM MHTEPIIpe-
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TalliM COBpeMeHHBIX JaHHBIX (2004—2015 1T.) ¢ maHHBIMU 80-X TT.
XX Beka IaeT BO3MOXHOCTH OLIEHUTh BapHalluM 3JIeKTPpOohU3NIEC-
CKMX ITapaMeTpPOB MacCHBa TOPHBIX ITOPOJ 3aItamHoil yactu Yyii-
CKOI1 BIIaIMHBI, IIPOCIEIUTH IIPOIECC UX U3MEHEHUS IIOCIIe pa3py-
LIMTEJIbHOIO COOBITUSI U YCTAHOBUTD B3aMMOCBSI3b C CECMUYECKUM
PEXKMMOM TEPPUTOPUU.

Hrak, B cTaTbe pacCMOTPEHO MPUMEHEHUE TOJITOBPEMEHHBIX
3JIEKTPOMATrHUTHBIX HAOMIONCHUI ¢ KOHTPOJIUPYEMBIM MCTOIHM -
KOM B CeliCMOAKTHUBHBIX pernoHax (Ha nmpumepe [opHoro Anrast) ¢
Le/IbI0 BBISICHEHUSI X PEaKIUM Ha pa3pyluuTeabHoe Yyiickoe 3eM-
netpsiceHue 2003 1. ¥ cOOBITUS pa3JIMYHON MAarHUTYIbI A(DTEPIIOKO-
BOTO MEpPUOAaA, a TAKKe 00CYKIAIOTCS CIAEAYIONIEe BOTIPOCHI:

1. TToagxon Kk oO6pabOTKe M MHTEpIpeTalui JaHHbIX MOHUTO-
puWHTa, TIpY KOTOPOM aHAJM3UPYIOTCS He N3MEPECHHBIC BETMINHEI,
a pe3yJIbTaT MHBEPCHSI TOJIEBBIX JaHHBIX 1 Bapuanuu YD C Kaxmo-
IO CJI05 Te03ICKTPUICCKOM MOIEIIN.

2. HeoOxogumocTh yuera, Hapsiay ¢ CeMCMOIOTMYEeCKUMU JaHHbI-
MM, OCOOEHHOCTEM re03IEKTPUIECKOTO CTPOSHMSI U T€0JIOTO-TEKTO-
HUYECKUX 00CTaHOBOK /I OOBSICHEHUSI MTHTEHCUBHOCTU BapUallMid
Y3C u npoueccoB 3BOJIIOLMUA MacCUBa FTOPHbBIX MOPOL.

PaGoThI BHITOJHSIIOTCS IPU NOAACPXKKE Pa3HBIX IPAHTOB U IIPO-
€KTOB, U B 3aBUCUMOCTH OT (PMHAHCUPOBAHUSI KAXKIBIi IO BHITIOJI-
HsIJToCh pa3dHoe KoandecTBo IMyHKTOB 3C. B 2004 1. u3MepuTeabHbIX
MyHKTOB Ob110 12, a 3aTtem ¢ 2005 mo 2009 rr. Toabko 5. Haunnas
¢ 2010—2015 rr. mpoBOAATCS TIIOIIAAHbIE U3MEPEHUS B 9 TTyHKTaX.
Ot ynciia U3MEpeHUI 3aBUCST CIIOCOOBI BU3YyaI3allvsI U pe3yIbTaThl.

HVHTepnperanusa ¥ aHAJN3 PEryJIsIpHbIX HAOJIIOAeHUI

30HIUPOBAHUSA CTAHOBJIEHHEM 3JIEKTPOMATHUTHOIO IOJIs

DIEeKTPOMATHUTHBIE MOJIST IIMPOKO MCTIONB3YIOTCS JUIST PETYsIp-
HBIX HAOTIONEHUI 32 TeOAMHAMUYECKMMU ITpolieccaMu. Bapuaninu
3JIEKTPOGU3NIECKUX ITapaMeTPOB B CEICMOAaKTUBHBIX paiioHax Poc-
CHU U1 3a pyOeKOM OLICHMBAIMCh Pa3HBIMHU METOIAMU I'€O3JIeKTPU-
KM C €CTeCTBEHHBIMU U KOHTPOJHMPYEMBIMU MUCTOUHUKAMM, HO IIPU
9TOM B OCHOBHOM HUCITOJIb30OBaJIM U3MEPEHHbIE CUTHAJIbI 100 ux
TpaHcdopManuu (p, Uit METOIOB IMTOCTOSTHHOTO TOKA; p_, P IS He-
CTAlIMOHAPHOTO M MaTrHUTOTEJUTYPUUYECKOTO 30HAMpOoBaHuit) [1, 4,
5,27, 35, 37, 38].

DTO UCclIeoBaHUE OCHOBAHO Ha pPeIICHUM OOpaTHOM 3amaydu,
KOrma JIijist Kaxa0To PEryIsIpHOrO 30HIMPOBAHKSI BOCCTAHABIMBACT-
csl TeodJIeKTpUUecKash MOJIeIb U paccMaTpuBaroTcs Bapuauu YO C
OTACJTBbHBIX I'€COJICKTPUUYECCKNX TOPU3OHTOB. HDCI/IMYHLCCTBO TaKoTro
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MOAX0Aa B TOM, UTO BapHallMK MOJIy4YaroTCs 00jIee BhIPa3UTeIbHBIE C
0oJibllIel aMIJIMTYI0I MO cpaBHeHUIO ¢ Bapuauusimu DI[C, a Takke
MOXHO BBIICINUTh MHTEPBaIbI pa3pe3a MaKCUMAaIbHO YYBCTBUTEIIb-
HbIE K CeiiCMUYECKOMY BO3IEHCTBUIO M HAXOISIIMECST Ha OTHOCH-
TEeJIbHO HEOOBIIMX TJIyOrMHaX. VICIoNb3ysl 3TU CBEASCHUSI MOXKHO He
TOJILKO OTITUMU3MPOBATh pa3MellleHHe MTyHKTOB HAOJIOAeHUM, HO
M OMMpasich HA OCOOEHHOCTHU CTPOCHMS BBISIBUTH 3aKOHOMEPHOCTHU
M3MEHEHUsI TE€O3JIEKTPUUECKUX ITapaMeTPOB, X CBSI3b C CEMCMMYIE-
CKMMM COOBITUSIMU.

30oHAMPOBAHUE CTAHOBJIECHUEM 3JEKTPOMArHUTHOTO MOJSI OTHO-
CUTCS K OTHOMY U3 IIYOMHHBIX METOJIOB T€03JIEKTPUKHN C KOHTPOJIU -
PYEMBIMU UCTOYHUKAMH 1 B T€OINEKTPUUECKUX YCIOBUSIX MEXTOP-
HBIX BriaauH [opHOTO AJTast Mo3BoJisieT MoayduTh YOC U TOJIIUHBI
TOPM30HTOB OCAIOYHOTIO 3aII0THEHNS M BEpXHEil yacT (byHIaMEHTA.
BbaszoBas reosnexkrpuyeckast Moaeiab YyiicKoil BlaauHbI, IOCTPOCH-
Has 1ipy uHTepnpeTaiuu gaHHbIX 3C 80-X I'T. TIPOILJIOTO CTONETUSI,
COOTBETCTBYET YEThIPEXCIOMHOMY pa3pe3y ¢ BEpXHUM CJIOEM, B KO-
TOPOM IMPUCYTCTBYET MHOTOJIETHSISI MEP3JI0Ta, Tpy0000JIOMOYHbIE
nopoxasl (YOC ot 300 mo 2000 OM M), n1ByMs O60Jiee TTPOBOASAIITIAMU
ropuszoHTamu (ajst Broporo ciost YOC B unrepnane 60—200 OMM 1
17151 Tpetbero — YOC 6—40 Om M), 3ajeralommmMm Ha OTOPHOM He-
MpOBOASAIIEeM OCHOBAaHUM. MoOIeb SIBISICTCS TAIUIHOM U JJIST 3a-
naaHoI yacTy BraauHbL. Jlanee rmo pe3yabraTaM MUHBEPCUH MOJEBBIX
nmanHbIXx 3C 2004—2015 1. ¢ UCIOJNIB30BAaHUEM MPOrPAMMHBIX KOM-
miekcoB DPA, EMS nonydeHBI Te03IeKTprudecKre mapaMeTphl KaxK-
JIOTO CJIOSI MOJIEJIM BCceX peryasipHbix HaOmwoaeHuit 3C. Bapuauuu
VYBC 6111 paccuuTaHbl OTHOCUTENbHO JaHHBIX 3C 80-X rr, mojy-
YEHHBIX A0 Pa3pyLIUTEIbHOIO 3eMJICTPSICEHNUSI B CIIOKOMHbBIN ceiic-
MUYECKUN TIepUOJ, KOTAa COCTOSTHUE CPEeAbl IOJTroe BpeMsl ocTaBa-
Joch cTadMIbHBIM [30].

Hnsa ananusza Bapuauuii YOC U BBISIBJIEHUS] UX KOPPEISLUU C
CeICMUYECKIMU COOBITUSIMU ITIPUBJICUCHBI OITyOJIMKOBAaHHbBIC Ceiic-
MOJIOTHYECKHE JaHHbIe. Pemenus Mexann3ma YyicKoro 3eMiaeTps-
CeHUs ObUIM TOCTPOCHBI Pa3IUYHBIMU LIEHTPaAMU 00pPabOTKU U OT-
JIMJaloTcs HesHauuTeabHo. Crnennannctsl KanndopHHUIiCKOTo Tex-
HOJIOTUYECKOTO0 MHCTUTYTA OTHOCST MoJeb K kiaccy Finite Fault
Model (FFM). CoriiacHo ux oIpeaeieHnIo, MJIOCKOCTh pa3phbiBa
HMeeT CeBepo-3anagHoe IIPOCTUPAaHNE M HaKJIOHEHA 110 YIJIOM 85°
[39]. ITo nanHbIM [aBapackoro Kkarajaora MEXaHM3M OINpeaeeH Kak
CIBUTOBBIN, OCU CXKATUSI U PACTSIKEHUsI OJIM3rOpU30HTAILHBI, IO
OJIM3BEPTUKAJILHON TIOCKOCTU ¢ mpocTtupanueM C3-KOB mpouso-
e npaBbiii caBur [40].
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OO11ee yncIo celicMMIeCKMX coObITHl B paiioHe [opHoro AnTast
cpasy IocCJie pa3pylUIMTEIbLHOTO 3€MJIETPSICEHUSI BO3POCJIO HA HeE-
CKOJIbKO MOpsiAKOB. boJibliias 4acTh 3NMULEHTPOB ahTEPILLIOKOBOTO
nepuoja pacrnosaraercs B npeaeiax Uyiicko-Kypaiickoit ceiicMoak-
TUBHOI 30HBI, KOTOpas BkJtoyaeT Hyiickyio u Kypalickyto Braau-
HBI, pa3aensonmii ux Yaran-YsyHckuii 610k, Kypaiicknii, CeBepo-
Yyitckmii, FOxaO0-Yyitckmit xpeoThl. Ynco 3emeTpsiceHnii K > 8

Puc. 2. Xapaxmepucmuku ceiicmuunocmu Yyiicko-Kypaiickoii 30HbL: a) uucao
semnempsicenuil 6 paiione Yyiickoeo 2003 2. K >7 (1996—2006), 6) eucmoepam-
Ma pacnpedenenus gvideausuieiicss celicmuueckoil snepeuu (2000—2014 ee.);
8) uucno semnempscenuit K> 106 2001-2014 ee.
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B 9TOM 30HEe 10 U TTocsie coobIThs 2003 1., ObUTO OlIeHeHO, HAUMHAas C
1960 r. (puc. 2, a) I1To BpeMeHHOMY MHTepBay 1965—1996 rr. orpe-
JenaeH (OHOBBIM YpPOBEHb CEMCMUUYECKUX COOBITUI, KOTOPHIM CO-
OTBETCTBYET 8§—9 3emyeTrpsiceHUusIM B roi. Ipaduk yuciaa coObITUI
K > 10 u ructrorpamMMa BBIAEJIUBIIENHCS CEHCMUYESCKON DHEPTUU 3a
2000—2013 rr. Yyiicko-Kypaliickoii 30HbI TIOCTPOEHBI 10 ONyOJINKO-
BaHHBIM JaHHBIM PeTMOHAJIIBHOTO Katayiora Antae-CassHckoro ¢pu-
smana I'C CO PAH (puc. 2, 6, 8).

Makcumym cob6biTuii Habmogancs B 2003 . B nmocnenytouiue
ronbl, ocjie Yyiickoro pa3pyimTebHOIO 3eMJIETPSICEHUST, UX YMCTIO
MOCTEIEHHO YMEHBIIAIOCh, OMHAKO, (POHOBBIN YPOBEHDb MOKa HE J10-
CTUTHYT (puc. 2, 6, 8) [12, 13, 14, 15]. XapakKTepuCTUKHN CEMCMUYHO-
CTH, BKJIIOYAas pacIipe/icICHUE BbIICIMBIICHCSI CEHCMUYECKOM SHEP-
T, CBUACTEJbCTBYIOT O MPOUCXOAIIEM a(pTepLUIOKOBOM IPOLIeCc-
ce, KOTOpblii Haubosiee MHTEHCMBHO BbIPaXXEH B 30HE COUYJICHEHMUS
YaraH-¥Y3yHckoro 61oka ¢ CeBepo-Uylickum XxpeOTOM, B 3aniagHOMI
yactu Yylickoii BlmaguHbl, Ha 1oro-Boctoke Kypaiickoii [19]. Kpome
TOTO, CeICMOJIOTY OTMEUAIOT TTePUOANIYECKIE aKTUBU3ALIU, BO Bpe-
MsI KOTOPBIX 3HAYMTEJIbHO MOBBIIIAETCSI CeiicMUUecKasi aKTUBHOCTb
atoit 30HbI B 2008—2009 rT., a 3aTem B 2012—2013 rT. (puc. 2, ¢) [15].
Haubonbiiee KoJMyecTBO TMMOLEHTPOB 3emyeTpsiceHuit B Uylicko-
Kypaiickoii 30He cocpenoToyeHo Ha riayouHax ot 4 1o 10 kM, Kpome
TOT0 HAOJII0aeTCs SIPKO BhIpaxkeHHasI TPUITOBEPXHOCTHYIO CeiicMUY-
HocTh oT 0 10 1,5 KM BA0Jb BCeit 30HBI ahTEPIIOKOBOTO Mpoliecca.

BrIsicHeHIe 3aKOHOMEPHOCTE 3BOJIIOLIMY TeO2JIEKTPUIECKUX T1a-
paMeTpoB, B3aMMOCBSI3U Bapuanuii YOC ¢ MpoOUCXOAsIIIMMU Ceic-
MOTEKTOHUYECKMMM TPOLIECCaMU, OCYIIECTBIISIIOCH IO MEPE HAKOII-
JieHus 1oJieBbIX JaHHbIX 3C. Busyanuzaiius pe3ysibTaToB sSBJISICTCS
BaXXKHBIM 3TAIllOM MCCJIEA0BAHMSI, OHA MO3BOJISIET HATJISIAHO UX TIpe/-
CTaBUTH U obyierdyaeT aHanu3. CriocoObl BU3yaIM3anui MOCTOSTHHO
COBEPILEHCTBYIOTCS. 3/1€Ch BCETAa HY>XXHbl KOHCTPYKTHMBHbBIE UACH.
B Hauane pa6ot B 2004 1. ObLIM IIPOCTO COMOCTAaBIEHbBI KPUBBIC KaXYy-
LLIErocsl yAeJIbHOTO COMPOTUBICHUSI U T€OJIEKTPUIYECKUE MOJEIU B
pe3yJibTaTe UHBEpCUM MoJieBbIX JaHHbIX 3a 2004 1 1980 rr. aist Kaxk-
noro 3C. U3 comnocTaBieHus clieoBalo, YTO MOCe pa3pylIUuTeIb-
HOT'0 3eMJIETPSICEHUST paauKaAJIbHO U3MeHIOCh YD C BceX TOPU30H-
TOB T'€03JIEKTPUUECKON Moaeau aJisl 6onbiirHcTBa 3C, mpuyeM 3Tu
M3MEHEHUS ObUIN COBEPILIEHHO Pa3HbIMU IS KaXKA0T0 U3 HUX.

[ajnee Ha OCHOBE U3MEPEHUIA 32 HECKOJIBKO JIET ObLJIU BbISIBICHBI
MYHKTbI, HAau0OoJee YyBCTBUTEIbHbBIE K CEHCMUUYECKUM BO3ACHCTBU-
aMm. K aum otHecensl 3C 106 u 102 no AaHHBIM KOTOPBIX MOIyYe-
HbI MaKcUMaibHbIe Bapruauuu Y JC reosieKTpUIeCKIX TOPU30HTOB
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pa3pe3a BCKope I1ocyie coObITus. st TOro 4To0bl CpaBHUTh M3MeE-
HeHUst YOC B pa3HbIX IIyHKTaX, BU3yaIM3alysl BEITIOJHEHA B BUIIE
rpaduMKOB OTHOCUTETbHBIX Bapraumii YOC (Ap,, Ap,) IBYX MPOBO-
JISIIIUX TOPU3OHTOB (puc. 3). BUmHO, 4TO BBIAEISIOTCS ABE TPYMIIbI
rpacuKoB, pasjinyaroiirecs ypoBHeM 3HauyeHuil YOC. B yacTHO-
ctu, B 2004, 2005 rr. o ganHbiM 3C 106, 102 Bapuanuu 2-1o cjost
MakcuMasbHbl, 11 3C 106 onn nipessbiaror 200%, mis 3C 102 ngo-
cruratoT 150—120%. B To Bpemst kak mist 3C 158 Bapuanum coctaB-
asioT 25—30%, a 3C 134 cnabo pearupyeT Ha ceiicMUYEeCKUEe COObI-
TUS, AJISI HEro Bapualuu 2-To CJIost He3HAaYUTeNbHbI (puc. 3, a). JIas
3-T0 CJI0ST 3aKOHOMEPHOCTU U3MeHeHn YOC mouTu Takue XKe Kak
JUTS 2-T0 €081, HO aMILIUTY bl Bapuanuii MeHbe mist 3C 106 u 102
1 cooTBeTCTBEHHO cocTaBisiioT 50 u 35%, a mist 3C 158, 134 onu
okousio 10—12% (puc. 3, 6).

CoBMeCTHbII aHAIUM3 BpeMEeHHbIX Bapraluii YOC 1 ux cornocraB-
JICHUE C ITapaMeTpaMU CEMCMUYECKO aKTUBHOCTH ITO3BOJIMJI BBISI-

Puc. 3. Omnocumensiole sapuavyuu npogodsugux 2opuzonmos paspesa 3C 106,
102, 134, 158 (2004—2015 ee.); a) das eémopoeo eopuzonma, 0) 045 mpenvbezo
eopu3onma
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BUTH 3aKOHOMEPHOCTU WX M3MEHEHWU B a(TepIIOKOBHINA TEepUOI.
ITo pencTaBaeHHBLIM MaTepuajiaM MOXHO CIeJIaTh BBIBO, UYTO B Te-
yeHue nepBbIX Tpex-ueTbipeXx JieT (2004—2007 rr.) HaOaoaaIach TeH-
JIEHLIMSI K BOCCTAaHOBJIEHUIO 3HaueHui YO C cTabUILHOrO Mepuoaa.

Hauunas ¢ 2006—2007 . YOC 1poBOISIINX CIOEB MOJIENH B Ie-
JIOM U3MEHSIETCSI MeHee MHTEHCUBHO, I MOXKHO CUMTATh, YTO Cpela
HaXOIMTCS B HOBOM OTHOCUTEJILHO CTAOMILHOM T€O3JIEKTPUIC-
CKOM COCTOSTHUM, KOTOpPOe HapyIIaloT JBe CeCMMYeCcKIe aKTUBH -
3annu adrepimokoBoro neproaa B 2008—2009 rr. m 2012—2013 rr.
(puc. 2, 6, ). Bo BpeMs1 akTUBU3aLMI BapUalluM YCUIIMBAIOTCS.

BaxxHoCTb 3HaHUI O CTPOEHUU YYaCTKOB MOHUTOPUHTA Ie0In-
HaMWUYECKUX TMPOIIECCOB OTMEUAETCS B IIEJIOM Psife HAyYHBIX My0-
mmkanuii [17, 18, 20, 22]. B yacTHOCTH, B CBOEM 0030pe COTPYTHUK
Hayunoit cranuuu PAH B buinkeke B.E. MaTiokoB oTMe4aeT, 4TO
MPOTHO3HbBIC HEyIayl CBSI3aHbI C OTCYTCTBUEM YBI3KH PE3yILTATOB
MOHUTOPUWHTA C Te0JIOTUYECKIUM CTPOEHMEM YJ4aCTKOB MCCIIEA0Ba-
Hus. OnbIT paboThl aBTOpOB B balikanbckoit pudrosoii 30He, Top-
HOM AJITae TaKKe ToKasaJjl, YTO HEOOXOIMMO YUYUTHIBATh HE TOJTBKO
CceliCMOIOTUYECKNE, HO M CTPYKTYPHEIE Ie0JIOTO-Teo(pn3nIecKue
naHHbie [9, 21].

B Yyiickoii BmagmHe mapajijieJIbHO C MOHUTOPWHTOM BBITIOJTHSI-
FOTCsI pabOTHI 110 YTOYHEHUIO CTPOSHMS y4acTKa U3MEPEHUM KOMII-
JIEKCOM METOHOB Teo31eKTpuKkU. 1o pesyabratam 3TUX pabOT MOAT-
BepXIEeHO BBIPAXXEHHOE OJIOKOBOE CTPOCHME OCAIOYHOI TOJIIHN
n (pyHIaMeHTa, TIepeceYeHHOTO MHOTOYNCIEHHBIMHI pa3ioMaMMU,
KOTOpBIe (GUKCHUPYIOTCS €T0 PE3KUMU YCTYITaMU, TIPOCIIeXKUBAIOTCS
3o0HaMu NoHMxkeHus1 YOC pyHaaMeHTa U 0CagOYHOT0 3a0JTHEHUSI
BIMaAWHBI. B 1ieJToM psizie cirydaeB pa3jIOMHBIE 30HBI BEIpaXKeHbI Ha
MOBEPXHOCTU MOBBIIIEHHON TPEIIMHOBATOCTHIO U MOATBEPKAAIOTCSI
reoJorndeckKuMu gaHHeiMu [7, 29, 31]. [IpunnMas Bo BHUMaHUe
pa3Mepsl 0JI0KOB U UX pa3JIOMHBIE OTPaHUYEHUST, MOKHO OOBSICHUTD
cyliecTBeHHBIE M3MeHeHUsT YODC B palioHe OTHUX ITYHKTOB W He-
Oosblive B npyrux. Ha mepBblil B3I, 9TM UBMEHEHUS pa3HOPO/I -
HBI, HO IIPOCJIeXKMBAETCSI, YTO aMIUIMTYIa Bapralllii CYILIECTBEHHO
3aBUCUT OT TEKTOHUYECKOI CTPYKTYPhI, HaJl KOTOPOI1 ITYHKT HaX0-
nutcst. AHanu3 Bapuanuii YOC 3a 2004—2015 It ¢ yueTOM reo31eKT-
pUYECKOTOo CTPOSHUS MOKa3aJl, 9YTO HaOIogaeTcsa B3aMMOCBSI3hb Ba-
puanmii 3JIeKTPOITPOBOAHOCTH TSI KasKI0T0 KOHKPETHOTO 30HINPO-
BaHUS CO CTPYKTYPHO-TEKTOHNYECKIMH OCOOEHHOCTSIMM y4acTKa,
rie MyHKT U3MEPEeHU HaXOIUTCS.

CyuiectBeHHO MeHbIIne nudMeHeHuss YOC no ganaeiM 3C 158 u
134 o cpaBHenwuto ¢ 3C 106 u 102 (puc. 3) cBsI3aHbI C HECKOJIbKM-
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mu ipunamrHaMu. s 3C 158 aT0 00BsICHSIETCS B TIEPBYIO OUYepelb
HEeOOJIbIIOW MOIIHOCTBIO MPOBOSILEr0o ropru3oHTa (okojo 40 m).
B ManoMOIITHBIX CI0sIX OBICTpee BOCCTAHABIMBACTCS THIPOTEOJIO-
TMYEeCKUIA peXXUM 1 COOTBETCTBEHHO YAEIbHOE DIIEKTPUIECKOE CO-
npotusicHue [16]. Kpome Toro, o6a nmynkra 3C 158 u 134 pacrio-
JIOXKEHBI TOPa3J0 Aajibllle KaK OT MarucTpajabHOTO celicMopa3phiBa,
TakK ¥ OT MeXK0JIOKOBBIX paziomMoB, yeM 3C 106 u 102.

Kak yxe oTMeuanoch 3aTyxaHue a(pTepIIOKOBOTO IIeproaa Ha-
pyILIAOT MOILLIHBIE ceicMUUecKUe akTuBu3auuu (puc. 2, 6, ¢). B 3a-
BHUCHUMOCTH OT B3aMMHOTO pa3MellleHus IIyHKToB u3MepeHuii 3C u
BIULEHTPOB 3eMJIETPSICEHUM B MIEPUOAbI aKTUBU3ALUI U3MEHSIIOT-
cs ammuTyabl Bapuanuii YOC. IMo ganaeiM 3C 106 1 102 umeeTcst
peaxiivs Ha o0a Teproja MOBBIIIIEHUS CEHCMMIECKON aKTUBHOCTH
Yyiicko- Kypaiickoii 30HbI, HO IIJIsI KaXI0To IIeproja OHa pa3Hasl.

Bo Bpemsa axktuBuzauuu 2008—2009 rr. HaGaogaeTcsl yBeJIu-
gyeHue aMIuinTyasl Bapuanu YOC 2-to ciosg 3C 106 (mo 10%), B
2013 r. Bapuaunu MeHblie (okojio 5%). dust 3C 102 HauboJliee BbI-
pa3suTeNbHBI Bapualuu 3-TO cjiosi, KoTopbie B 2009 1. mocTuraioT
13% (peaxkuust Ha ob1Iee TTOBBIIIeHUE ceiicMuaHoCcTU Yyiicko-Ky-
paiicKoli 30HbBI), a BO3ACHCTBHE HA CPEAY CUIIBHOTO 3€MJICTPSICCHMS
24 gaBapsg 2013 . (Ms = 6,0) ¢ 3ITUIIEHTPOM IOro-3armajaHee ITyHKTa
102 B ropax HOxxHo-Yyiickoro xpedTta BbI3Bajo Bapuauuu YOC B
17% (puc. 3, 6). DTOMY 3eMJIETPSICEHUIO COYTCTBOBAJIM aTEPIIO-
KU, JJOKaJM30BaHHBIE B Y3KOU 30HE AIUHOI 0Kojo 20 KM, e1ie 60-
Jiee yCUJIMBAIOIINE CEMCMUUECKYIO0 aKTUBHOCTb.

Mg 3C 162, 166, 118, 94 takke mocTpoeHbl rpadKU OTHOCH -
TeJIbHBIX Bapualnuii 3a repuon usMepernii. 3tu 3C pearupyeT Ha
noBbllIeHUe ceiicMuyHOCTU B 2012 T, CBSI3aHHOE C CUJIbHBIM 3€M-

Puc. 4. Omnocumenvnvie sapuayuu Y9C oas mpemoeeo cros 3C 118, 162, 194,
166, 94 3a 2004, 2010—2015 ee.
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snerpsiceHreM Ms = 6 B AiiryiakckoM xpeoTte, HeOOJIbIIMMU aHOMa-
musimu YOC TpeThero ciios paspesa B 3—6% (puc. 4). YuutbiBast TOT
(akT, 4TO M3MEPEHMUSI BHIIOJHSIIOTCS BBICOKOTOYHOM COBPEMEHHOM
arIaparypoii, ¢ IOMOIIbIO KOTOPOM M3MEPSIOT CUTHAJIBI 10 HOJICH
MKB (0,3—0,5 MxB), anomanuu B 5% BIIoJTHE 3HAYUMBI | 3].

Hannbie 3C, monydeHHble B 2010—2015 rr. B 3amagHoii yacTu
Yyiickoli BaaAuHbI, MO3BOJISIOT PACCMOTPETh U COMOCTABUTD IJ10-
IIaHbIC U3MEHEHUS Ie03JICKTPUISCKIX ITapaMeTPOB, TaK KaK B 3TU
rojJbl Obljia MOBTOpeHa Oobiast yactb usamepeHuii 2004 r. JIast atux
MIAaHHBIX BbIOpaHa Apyras Budyanusanusi. Bapuauuu YOC niepBo-
ro, BTOPOrO U TPEThEro FOPU3OHTOB paspesa (Ap,, Ap,, Ap,) Obuin
paccurMTaHbl OTHOCUTEIBHO 3HAYEHUI, MOIydeHHBIX B 80-X rogax
C YU4EeTOM 3HaKa 3TMX U3MEHEHMI. YKe OTMeUaJIoCh, YTO TSI OJHUX
3C ymenbHOE 3JIEKTPUIECKOE COMMPOTUBIICHNUE OTACIbHBIX TOPU30H-
TOB MOCJIE Pa3pyIIMTEIbHOIO COOBITHS TTOBBIIIAIOCH, a IS IPYTHUX
MOHIXaNIOCh. PacnpeneaeHre Baprualnii IOCTPOSHO B BUIE KapThl
M30JIMHUI, HA KOTOPOI KPAaCHBIM 1IBETOM BbIIEJIEHBI 30HbI MOBbI-
meHus YOC, a CMHHUM — 30HBI TIOHMKEHUS.

JJ1sT TIEpBOTO TOPU30HTA CO CIIOKHBIM JIMTOJIOTUYECKUM COCTa-
BOM, BcKope mnocie coobiTusi B 2004 . CONpOTUBJIEHUE B OCHOBHOM
MOBBICWJIOCH 33 UCKJIIOUCHUEM aHOMaInM noHmkeHuss YOC B paii-
oHe TryHKTOB 3C 158 m1 162 (cM. puc. 5, I[Nprmnoxenune). Tak Kak 1jist
HeckobkuxX 3C ObLT MPOMyIIEH MATUISTHUN BpeMEHHO UHTEpBa
(2005—2009), manee MoOXHO OTMeTUTh, 4TO B 2010, obmacTh OTpU-
aTeJbHOM aHOMAJIMU CYIIIECTBEHHO PAaCIIMPUIACh, U B CIIEAYIONINAE
rombl HAOMIOMAIOTCS MEHee 3HauMMble M3MEHEHUSI — B CpPEeIHEM
5—7%, 0 HUX MOXXHO CYIWTh IO IIPUBEICHHON IIIKaJIe puc. 5.

PacnipenesieHue IMOJIOXKUTEIbHBIX M OTPUILIATEILHBIX aHOMAaIUiA
YBC BTOPOro u TPEThEro 0Cag0YHbIX TOPU3OHTOB paspesa (Ap,,
Ap,) 2004, 2010, 2012, 2015 rr. nokazaHo Ha puc. 6 a, 6 (cm. I[Ipu-
JIoXXeHue). AHaIM3 mokasaj, 4To uMeeTcs Heckosibko 3C, mis Ko-
TOPbIX MToce 3emiieTpsiceHus1 YOC 2-10 c1os1 yBeJIUYUI0Ch, a YOC
3-ro yMEHbBIIWIOCH.

YBC Broporo ropusoHTa B 2004 . BCKOpe IocJjie COObITUSI B OC-
HOBHOM BO3pOCJ0 (aHAJOTUYHO MEPBOMY CJIOI0) U TTOHU3UIOCH
ToJIbKO B paitoHe nmyHkra 3C 158. ITo nannbim 3C 102, 118, 106 Bce
3HaYeHus1 YOC 2-10 cJjios 1ocjie COOBITUSI BO3POCIN MaKCUMaIbHO
Ha 150—200%. B 2010 r. HaGmogaeTcs HeOOJIbIIAs OTPULIATEIbHAS
aHoMauus B paitoHe myHKToB 3C 162 — 3C 194, a B paiioHe ITyHKTOB
3C 102 u 118 Ap, cuuxaerca 1o 160%. B Teyenue nocienyroimmx
yeTbipex JieT ¢ 2011 . mo 2015 . YOBC 2-ro ropu3oHTa MpakTUIeCKu
CTAOMINU3UPYETCS, O UeM TaKXKE MOXKHO CYIMTh I10 1IBETOBOI IIIKa-

199



Je. MoXHO cIenaTh BBIBOI, 4TO TTociie YyiCcKOTO 3eMIIeTpsSICceHUs
VY3C 2-ro ¢yiosi B OCHOBHOM 3HAYUTEJIbHO BO3POCJIO U B T€UCHHUE
a(TepIIOKOBOIO IIeproAa OCTACTCS IMMOBBIIIICHHBIM OTHOCHUTEIBHO
CTaOUIBbHOTO COCTOSIHUS 80-X IT., 32 UCKIIOYEHHEM 00J1acTU Ha ce-
Bepe yuyacTtka (3C 158, 162, 194, 134), rme YOC BepHYJIOCh K €T0
3HAYEHUSIM JI0 COOBITUS.

TpeTuit ropu30HT sIBIsIETCST HanbOoJIee TPOBOMSIIINM, MHTEPBAJI
3HayeHUit YOC 1t Hero OTHOCUTENIbHO HEOOIbIION U COCTaBIISIT
8—27 OM'M 10 pa3pyLIUTETHHOrO coobITH U 6—33 OM M nocite. s
3TOro cyiost u3MeHeHus1 Y DC, cBsI3aHHBIE C 3eMJIETPSICEHUEM, XOPO-
110 COOTHOCSITCS C 6JI0KaMU, HaJl KOTOPBIMU ITYHKTHI PACIIOJIOXKEHDI.
HamnomHuM, yto MexaHu3m YyliCKOro 3emjeTpsiceHus: olpeaesicH
Kak MpaBblii COABUI, HA PUC. 5, 6 MoKa3aHa JUHUSI MarucTpajibHOIO
paspsbiBa. ITo ganHbiM 3C 102 u 118 (toro-3amnamHsiii 6J10K) B 2004 .
3HaueHust YOC yBenumuuinuch (10 35%), anst Bcex ocTanbHbIXx 3C
(ceBepO-BOCTOUHBIN OJI0K) OHU YMEHBIIUIUCH. DTO YMEHbIICHUE
MakcuMasibHo 110 faHHbiM 3C 106 1 162 (no 45%). Umetotcst «HEWT-
panbHbIe» 3C (134, 194, 94), Mo naHHBIM KOTOPHIX Y DC N3MEHSIIOCh
HE3HAUYMTEJIbHO M COOTBETCTBEHHO MMEETCS 30Ha MUHUMAJIbLHBIX
Bapuanuii YOC TpeTbero ropu3oHTa Ha CEBEpO-BOCTOKE yJyacTKa.
Kpowme toro, no pacnpenenenuio Ap, B 2004 . XOpouio BUIHO, 4YTO
MarucTpajbHBIN pa3pbiBa YyHCKOro 3eMJIETPSICCHUS pasaeiseT 00-
JIacTu C pa3HbIM 3HaKoM uaMeHeHus1 YOC. [Toxoxue 3aKoHOMEp-
HOCTU HAOJIIOAAIUCh TT0 JAHHBIM APYTUX Teo(DU3NIEeCKNX METOIOB:
TEKTOHOMAarHMTHOro, rpaBuMeTpudyeckoro u ap. [11].

[NnomanHble pacpeneaeHUsI HECYT HOBYIO MH(OpMalInio 00 13-
MEHEHUSIX TeORJIEKTPUUECCKNX MapaMeTpoB. B yacTHocTH, HaTJIsIA-
HO ITOKa3aHO, YTO OT CEeMCMMYECKOTO BO3IECTBHSI COBEPIICHHO
MMO-pa3HOMY M3MEHSIIOTCSI TeOJeKTPUUECKUE TTapaMeTphbl Cpelibl
0CaJIOYHBbIX TOPU3OHTOB. /11 60JbIIEN YaCTU TEPPUTOPUM yUdacTKa
rmocjie COOBITHS 11 BTOpOTO ciiost YD C MOBBICUIIOCH, a JJISI TPEThE -
IO TIOHM3MJIOCH. MarucTpajibHbII pa3pblB YyiicKOTO XOPOIIIO IIPo-
SIBJISIETCSI TOJILKO B pacIipelelIcHUM BapHalldii TPEThEeTro CJIos Ha
riayouHax okoso 500 M, (pakTuuecku coBmnaaasi ¢ rpaHUlIe aHOMa-
it YOC paszHoro 3Haka B 2004 1. (BcKope T1ocJie 3eMJIETPSICEHUS ).
[anee 30Ha TTOJOXUTEJILHOM aHOMAaJIUM YMEHBIIIAETCS B pa3mMepax
n, HaunHag ¢ 2013 1., oHa HaxomuTheda B paitoHe myHkTa 3C 102 n
B TeueHue 2014—2015 rr. ee pazMep NpaKTUUYECKU HE UBMEHSIETCSI.

[Ipouecc nHTEepHpeTanuy reo@U3nIeCcKUX TaHHBIX B COOTBET-
CTBUM C COBPEMEHHBIMU HAyYHBIMU TCHACHIIUSIMUA Pa3BUBAThCS 110
IMyTU ycaoxHeHus mopeeii [36]. [TocTpoeHne TpeXMepHBIX MOIe-
JIEW aKTyaJlbHO Mpu O0OpaOOTKU JAHHBIX PETYISPHBIX 3JIEKTpOMar-
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HUTHBIX HAOJMIOJEHMI, TaK KaK OOHOM M3 TJIaBHBIX MJEH SBJISIETCS
MOJHBIN y9eT ocoOeHHOCTel cTpoeHUs. J1si 000CHOBaHUS Te0-
BIIeKTpUIecKrX Mojeseil YyitcKoil BITaTuHBI y>Ke BBIITOJTHEHO TPeX-
MEpHOEe MOJeIUPOBAHME IJIsI CI0KHO-TTOCTPOSHHbBIX YU4aCTKOB [25].
HMmMmeHHO TpexMepHbIe MOACIMN OTPaxKaloT MPOCTPAaHCTBEHHOE pac-
MpeaesieHre Teo3JeKTPUISCKUX MapaMeTpPOB U TIO3BOJISIIOT BBIZC-
JINTHh 00BbEM CpelIbl, MAKCUMAILHO Pearupyroninii Ha ceiCMUIeCcKre
coOpITHs. [TocTpoeHMe TaKX MOIEICH 3a HECKOJIBKO JIET (y4eT Bpe-
MEHHOI1 KOOPAWHATHI) OyIeT HaIJISIHO OTpaXXaTh TMHAMUKY U3Me-
HEHMI reo3JIeKTPUUECKUX MapaMeTpOB.

[To manubiM MoHuTOpuHTra 3C B 3anagHoit yactu Yylickoii Bra-
JIWHBI TTOCTpOeHBI 3/1 Monenu, 1o KOTOPBIM MOXHO CYIUTh O MPO-
CTPaHCTBEHHOM pacIIpelIeIcHUM BapHaldii a(pTepIIoKOBOTO Iie-
puopda (cM. puc. 7, Ilpunoxenue). Moaenau npeacTaBjieHbl B BUAE
Cpe30B Ha ITyOMHaX, COOTBETCTBYIOIINX KPOBJIE KaxKIOI0 0CamI0u-
HOIo cj10s1. 3HAaYeHMsI M30JIUMHUNM OTpaxkaroT MHTEHCUBHOCTh OT-
HocuUTeabHbIX Bapuauuii YOC no adbcoioTHO BeanunHe. MoXHO
BUIETh, 4TO B 2004 I. BCKOpE TTOCTIe 3eMIETPSICEHUS T€0RJIEKTpUYe-
CKMe TTapaMeTphl Cpelibl U3MEHWJIMCH INI00aTbHO Ha BCEeX ITyOMHaX.
B yactHocTH, 11 iepBoro ciaost Bapuauuu gocturanu 100—120%,
pUYeM B CEBEPO-BOCTOUHOI YacTH ILjIaHIIeTa. Bo BTopoM ropu-
30oHTe (rayounbl 200—350 M) Habaoganuch Haubosee 3HAYMMbIE
BapualuM, MaKCUMajbHble U3MeHeHUsT Y DC moydyeHbl B I0XKHOMN
YacTH IJIaHIlIeTa B paiioHe myHKToB 102, 118, 106. DTu NyHKTHI Ha-
XOJMISITCSI B 30HE BJIMSTHUSI MarucTpajabHOro pa3pbiBa. s TpeTbero
TOPU30HTAa OTHOCUTEIbHBIe Bapranuu Y ODC MeHbIlle, YeM B IBYX
BEPXHHUX CJIOSIX, OHM cocTaBisiioT 40—50%. Kpome Toro, B Mmoaenu
2004 1. s BceX ropu30HTAaX BbIAESIOTCS obynactu, rae YOC mo-
ciie coObITUST UBMEHUJIoCch He3HauuTesibHO (3C 134, 162 B mepBoM
11 BTOPOM CJIO€), B TPEThEeM CJI0e 3Ta 00JacTh OOJbIe U 3aHUMAaeT
IOoro-3anajHyo yacTh IiaHiera (puc. 7, a). PaccmorpeHue ruapo-
TeOJIOTMYECKUX JaHHBIX CBUICTEILCTBYET O INI0O0ATBHOM IIepepac-
npeaeaeHUM MOPOBBIX U MJIaCTOBBIX BoA UyilcKOTO apTe3MaHCKOIO
OacceliHa, 4TO MPUBEJO K TaKUM 3HAYUMbIM HM3MeHeHUsIM YODC
0CaJIOYHBIX TOPU30HTOB [ 16].

Ecnu conoctaBUTh MOJ€db B IOJl CECMUYECKO aKTUBU3ALIUU
2013 . m monenb 2015 1., B KOTOPOM IIO OTIEpaTUBHBIM CEMiCMOJIO-
TMYEeCKUM JaHHBIM HabJrofascs 6oaee HU3KU YPOBEHDb ceicMMUI-
HOCTH, BUIHO, 4TO Ha 3emJjieTpsiceHus: 2013 r. B FOxxHo-YylickoMm
XpeOTe pearnpyer cpela Ha IriIyOMHaX TPEeThero TOpM30HTa B paii-
oHe mryHkTOoB 3C 102, 106, Hanboee OJIM3KO PACITONOKEHHBIX K
SMULEHTPY 3eMeTpsiceHUs (puc. 7, 8, ¢). 31ech caeayeT OTMETUTD,
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y1o B 2010 I. ceicCMMYHOCTh caMast HU3Kasl M OOJIbIIIAs NX 9aCTh CO-
cpeloToueHa B 30HEe MarucTpajbHOTO pa3pbiBa, a B 2012, 2013 rr.
celiCMUYECKUl Mmpoliecc Kak Obl pacriblBacTCsl U pa3BUBAETCSI HA
ceBepo-3amnaze u Ha tore Yylicko-Kypaiickoii 30151 [14, 15].

BoiBoapbl

1. ITpocTpaHCTBEeHHO-BpeMeHHOoe pacripeaeieHue YOC u ero Ba-
pyaLuy IoJIydeHbl HA OCHOBE pellleHUs 0OpaTHOM 3a1a4u C UCTIOJIb-
30BaHUEM IPOTrPaAMMHO-AITOPUTMUYECKUX KOMILIEKCOB MOAECIM -
poBaHus U uHBepcuu. [TokazaHbl MperMylIecTBa TAKOrO MOAX0/a.

2. AHanu3 TaHHBIX MOHUTOPUHTA BBIMOJIHSIJICS C Y4€TOM Ie0Jio-
TMYECKOTO CTPOCHUS TIOJIUTOHA U C IPUBJICYSHUEM ONMyOJIMKOBaH-
HBIX CECMOJIOTMYECKUX TaHHBIX.

3. IlokaszaHo rino6anbHoe u3mMeHeHue Y DC ropHbIX IOPOJ BCKOPE
nocie Yyiickoro coObITUSI, 3HAUMMBbIe Bapualuuu B TeueHue 2005—
2006 IT. 1 UMeIIasICa peaklrs Ha celiCMUYecKre aKTMBU3allnu
2008—2009 rr. u 2012—2013 rr.

4. I1o pe3yabpratam nHTepnperauuu gaHHbix 3C 32 2004—2015 T
B 3anaaHoi yactu Yyickoli BmaguHbl BbISIBJIEHbI OCOOEHHOCTU U3-
MEHEHUS YIEJbHOIOo 3JIEKTPUUYECKOTO COIPOTUBIICHUSI MaccuBa
TOPHBIX TTOPOJ, HAPYILLIEHHOI'O KaTaCTPO(PUUECKUM 3eMJIeTPSICEHU -
eM: MepBble TPU Tojia Mocje COObITUS HabMoIaeTCss TEHASHIIUS K
BOCCTaHOBJICHUIO 3HaueHUil YOC cTabujibHOIo repuojia, a gajaee
BapUaliy OTPaxKaloT TEKYIIYI0 CeiCMUYHOCTb.

5. MaTencuBHOCTH Bapuannit YD C 3aBUCHUT OT TUTOJIOTUUECKOTO
COCTaBa IreodJIEKTPUUYECKOIro TOPU30HTA, €ro MOUIHOCTU, BPEMEH-
HOro MHTepBajla U3MEPEHUI U MecTa pacrojioxkeHus: nmyHkra 3C,
T.€. OT €ro CTPYKTYPHBIX 0COOEHHOCTe. MaKkcuMaabHas peakiuus
Ha CUJIbHOE CeMCMMUYECKUe BO3ACHCTBMS TOJydeHa IS TyHKTOB,
PACITOJIOKEHHBIX B 30HAX MarMCTPaIbHOTO pa3pbiBa YyiicKoro 3em-
JleTpsiceHust 1 Mex0JioKoBbIx pasiaoMoB (3C 106, 102, 118). Do
cJIeyeT YYUThIBAaTh IPU MTOCTAHOBKE HOBBIX TYHKTOB U3MEPEHUIA.

6. Bpemennnie Bapuaunu YOC B nepuoa 2004—2015 rr. ykasbi-
BalOT Ha JIUTENbHBINA adTeplioKoBbii npouecc Yyiickoro 3emie-
TPSICEHUSI. XOPOIIIO KOPPEIUPYIOT C TTOKA3aTEASIMU CEUCMUYECKUX
AKTUBU3AIMNA U MOTYT SIBASTHCS UX MHIANKATOPOM.

3akioueHue

ITpob6iema NMpOrHO3UpPOBAHUS CEHCMUUYECKUX COOBITUII OTHO-
CUTCSI K OJHOU 13 HauboJee CIOXHbBIX B reousuke. B HacTosee
BpeMs He HaOJ1oAaeTcsl 3HAYUTEIbHBIX TOCTUKEHUI B 3TOI obia-
CTU, HET €AUHOI CTpaTerum uccliienoBaHuii. TeM He MeHee, MOXHO
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noJjiaraTh, YTO IMPOTrHO3 TEKTOHUYECKOTO COObITHS (ITPUPOAHOTO WU
TEXHOT€HHOT0) BCE-TaKU BO3MOXKEH, OCHOBAHUEM [IJISI 9TOTO CITYXKUT
TOT (DaKT, 4YTO 3EMJIETPSICEHNE HE BHE3AITHO U CYILIECTBYET LICJbIi PsII
MNpeaBECTHUKOB, CBUAETEILCTBYIOIIMX O €ro MOArOTOBKE B TaHHOM
oobeme cpenbl. M3BecTHbIl reodusuk U.I1. JTo6poBoabCKMIii cUUTA-
€T, YTO JIJIS1 yCIEIHOro MPOTHO3a CJIeAYeT M3ydyaTh COIMYTCTBYIOLIME
SIBJICHUSI U CTPOUTh CLIEHAPUIl MOATOTOBKU OYara 3eMJIETPSICEHUS
[10, 18].

HatypHbiMU 1 MOJEBbHBIMU UCCIIETOBAHUSIMU PsiJia UCCIIea0Ba-
TeJeil yCTaHOBJIEHO, UTO 2JeKTPOMAarHUTHOE MoJjie UMEET BHICOKYIO
YYBCTBUTEIBHOCTD K BO3J€MCTBU IO FT€OAMHAMUYECKUX ITPOLIECCOB,
KOTOpasi IPOSIBJISIETCS B BaprallMsIX Fe03JIeKTPUIECKUX MapaMeTpPoB.
DT0 00yCIOBIMBAET BO3MOXHOCTb MCITOJb30BAHUSI DJIEKTPOMArHUT-
HbIX METOAO0B IJ151 HAOJIOACHUS 32 COCTOSIHUEM I'e0JIOTMYECKO cpe-
JIbl CEMICMOAKTUBHBIX pailoHOB [34].

ITossBneHue coBpeMeHHBIX allnapaTypHbIX pa3pabOTOK METOAA
3C, O3BOISIIONIMX U3MEPSITH cladble CUTHAJIBI B 1011 MKB, a Takke
0oJiee COBEpIlIEHHbIX MPOTPAMMHO-aJTOPUTMUYECKUX CPEACTB 00-
pabOTKM U UHTEPHpPETALMU Ja€T BO3MOXKHOCTb MOJIydaTh TOUYHbIE
MOJIeBbIC TaHHbIE JIEKTPOMAarHUTHOIO MOHUTOPUHTA, 5P(HEKTUBHO
MX MHTEPOpPETUPOBATh C MOCAEAYIOIIUM UCIIOJb30BAaHUEM PE3Yb-
TaTOB JJIS1 XapaKTePUCTUKU UBMEHEHU I HanpsixKeHHO-Ae(hOopMUPO-
BAHHOTO COCTOSIHMSI Cpeabl U (DOPMUPOBAHUS TIPOTHO3HBIX KPUTE-
pueB. BoisiBaeHHast peakiiysi 3J1eKTPOMarHUTHBIX MOJIE Ha ceiic-
MUYECKUE aKTUBU3ALIMU ahTePLUIOKOBOTO MEPHUOaa TaeT OCHOBaAaHUE
noJiaraTh, YTO MOXHO MOJYYUTh U3MeHeHus YO C npu HaTU4YUU
(op110KOBOIT aKTUBHOCTU B MEPUO MOATOTOBKU CEMCMUYECKOTO
COOBITHS.
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>51.248.2 | ANALYSIS OF LONG-TERM OBSERVATIONS

BY METHOD OF NON-STATIONARY
ELECTROMAGNETIC SOUNDING

(ON THE EXAMPLE OF THE SEISMOACTIVE ZONE
GORNY ALTAI)

The process of earthquake preparation is not quite clear as well as a process of Earth’s
mineral regeneration after disastrous actions. The stress-strain state of geological segment
evolution at the epicentral zone of the destructive Chuya earthquake 2003 (Mw = 7.3) is
explored in this article by the results of analysis of monitoring field measurements by TEM-
soundings. The measurements are executed in the number of points which are in the Western
part of Chuya valley in Gorny Altai. The field works were being continued for 12 years (2004—
2015). The analysis is aimed to determine the correlation of mineral electrical resistivity vari-
ations and existent seismotectonic processes with the consideration of geological structure
and seismic data. The interpretation of field TEM-data is based on the solving of the inverse
problem. To calculate variations the mineral geoelectrical parameters have been estimated
according to the previous century data in the period of low seismic activity. The comparison
of the results of the quantitative interpretation of measurements executed nowadays and
before Chuya earthquake allows to explore changes of the section geoelectrical parameters

206



immediately after Chuya event and ever in the aftershock period to characterize the evolution
of the medium.

Key words: TEM-sounding, monitoring measurements, variations of electrophysical pa-
rameters, Gorny Altai, Chuya earthquake 2003.
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ITPUJIOXKEHUE

Puc. 1. Cxema pacnoaosxcenuss nyHKmMos peyasapHuix uzmeperui memoodom 3C
€ COOCHbIMU nemasmu 6 3anadHoii wacmu yiickoii enadunst Toproeo Aamas

Puc. 5. Omnocumenvhvie naoujaduvie usmeHeHus: YOeAbHO2O INEKMPUUECKO20
COnpomueenus nepeoeo 20pusonma paspesa (Ap ) ¢ yuemom 3naxa 6 agpmep-
wokoeulil nepuod Yyiickoeo 3emaempsicenust



Puc. 6. Ilnowaduvie uzmenenus Ap2, Ap3 oas deyx naubosee nposodaujux eo-
pu30Hmo8 paspesa nocie Yyiickoeo semaempscenus na anyounax 6onsee 300 m 6
2004, 2010, 2012, 2015 e2: a) oas 2-eo caos, 6) a5 3-eo caos



Puc. 7. Tpexmepnoie mooeau 3anaonoii vacmu Hyiickoii 6nadurut 6 pasmwie 200bl
usmepenuii: a) 2004 e., 6) 2010 e.



Puc. 7. Tpexmepnovie mooeau 3anaonoii vacmu Yyiickoii 6nadurul 8 pasHvie 200bl
usmepenuii: ) 2013 e., 2) 2015 e.



