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NPEANCNOBUE

C pasBuTMEM W paclUMpEHMEM BYNKAaHONOrMYECKUX WCCnefoBaHun
BO3HWKaeT HEDGXOA,HMOCTB WMEeTh KONUYECTBEHHbLIE AaHHbIE O ACATENL-
HOCTU BYNIKGHOB 3a BO3MOXHO 6onbwmii nepuod. OanH 3 HaubBonee Ha-
AeXHBIX U LeHHbIX WHAWKATOPOB COCTORHWA BYNKaHa — BYNKaHWYeckue
3emneTpAceHUA. CelicMUYeCKUA peXxum BynKaHa B Nepuoa NOKOA, a
TaKXe B Nepuor, NOArOTOBKM M BO BPEMA U3BEpXeHWA B GonbluMHCTBE
Cy4aes OAHO3HAYHO OTPaXkaeT COCTOAHME BynkaHa. CelicMONnoruvecKkuii
MeTOA Takxke Haubonee nepcneKTUBEH U ANA KPaTKOCPOYHOrO NPOrHo3a
BpEMEHWU, MECTa U IHEPTUM U3BEPXKEHWUW aHAE3UTOBLIX BYNKAHOB U Mpo-
PbIBOB NOBOYHLIX KPaTepos.

MayueHnio ByNKaHMYeCKUX 3eMNeTPACEHMIA BO BCex CTpaHax, rae
MMEITCA aKTUBHbIE BYnKaHbl, yaenAetcA Gonblwoe BHUmanve. OaHako
nybnuKauma AaHHBIX O HUX BEAETCA HE BO BCEX CTPaHax W Heperynapxo,
YTO AenaeT MX HeAOCTYMHbLIMKU ANA BYNKAHONOroB M APYIrUX chneunanuc-
TOB W 4acTO NPUBOAMT K yTepe LeHHbIX maTtepuanos HabniogeHuir. No-
BuaMMOMY, uUenecoobpasHo nyBNMKOBaTe KaTanoru BynKaHWYECKUX
3eMNETPACEHMIA TaK e, Kak MNyBNUMKYHTCA AaHHbIE O TEKTOHUYECKUX
semneTpAceHMAX. MoxHo ny6nuMkoBaTh KaTtanoru Mo rogam Winn nAatu-
netkam noa obwwMm HasBaHuem "BynkaHuueckue 3emMneTpACEHWA’ ¢
yKasaHuem palioHa U roaos, ANA KOTOPbIX OHW COCTaBNEHbI.

WHCcTpymeHTanbHbie CEMCMONOrMYecKWe WCCNeAoBaHWA BYNKaHOB B
CCCP Havatel B KoHue 1946 r., korga Ha KamyaTckoi BynKaHonoru-
yeckoW ctaHumu B nocenke Knwun 6bina opraHusoBaHa nepeand Ha Kam-
yaTKe ceiicMuyeckaa craduuA. C Tex nop CeTb CEMCMMUYECKUX CTaHUMIA
B6MM3M BYNKEHOB MOCTENEHHO paclMpAnace W ynyuwanocs obopyno-
BaHue cTaHuuil. COOTBeTCTBEHHO BO3pacTano KOMWYECTBO WM KavecTBo
NONy4aemoro celcMONoruveckoro marepuana. B nepesiil nepuog,«koraa
Ha KamuaTtke paboTtana TonbKo OAHA CEMCMMYECKEA CTAHUWA, MaTtepuansi
HabnogeHnin perynApHo ny6nukosanucs B ‘BronneteHe Kamuatckoii
BynKaHonoruyecko craHumm AH CCCP”. OpHako ¢ BO3pacTaHuem
obbema matepuana ero nybnukauua npekpatunace. 3a 1946—1956 rr.
4acTb CeMCMOrpamMm yTepaHa. He nonHocTeio coxpanuncA u apxue JlaGo-
patopuu BynkaHonorum AH CCCP, Ha 6a3e koTtopod B 1962 r. 6bin cos-
fAaH WMHctutyT BynkaHonoruu. Llensio HacToAwen Kuurm Geino cobparts,
cucTemaTuavpoBate M 0606WMTL Bce MaTepuansl CEMCMOMOrUYECKUX
HabnoaeHwid B paitoHe CeBepHoi rpynnel BynkaHoB KamuaTtku, caenats
MX AOCTYNHBIMK LWMPOKOMY KPYry MccneaoBareneu.

KHura coctouT M3 Katanora BynKaHW4YeCKUX 3eMNETPACEHWA U BBOA-
HOW vacTM K Hemy. Karanor skniwovuaer ceegeHun Bonee yem o 40 Tobic.
3eMNeTPACEHUA, B TOM 4ucne nogpobHbie aaHHbie Gonee yem o 8 Teic,
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3eMNETPACEHWIA, CBA3aHHbIX C AEATENbHOCTLI0 BynkaHoBs lllesenyy, Knio-
4eBCKOro W besbIMAHHOIO. B BBOAHOW YacTk AaeTcA KpaTKanA xapaKTepuc-
TUKa U3BEPXEHUM U BYNKAHMYECKUX 3eMMeTPACEHWIA, Heobxoaumele cee-
AeHWA O cucteme HabnwaeHnii  meTopuke 06paboTKK, onucaHWe Kartano-
ra U KpaTKWiA aHanu3 ceCMWYecKoro pexxuma By nKaHosB.

Pa6oTa cOCTOMT W3 Kartanora ByNKaHWYECKUX 3eMNeTpAcEeHUil W
BBOAHOWN 4acTU K HEMY.

BeoaHaR 4acTe K Karanory coctout u3 nATW rnas. B nepsoi rnaee
06CYXA3KOTCA NPUYMHBLI Pa3NUYUA TEKTOHUYECKUX W BYNKAHWMECKUX
3eMNeTpPACeHMWA, aaeTcA NoapoBHOE OnuWcaHWe TUNOB BYNKaHUYECKMWX
3eMNETPACEHWA U UX CBA3W C AEATENLHOCTHIO ByNKaHos. Bo BTOpo# rnaee
ONUCLIBAETCA cucTema HabnwpeHwd, NApobHO M3NarawTCA METoAMKaE
onpepeneHWA KOOPAWHET W 3HEPrMn BYNKaHU4eCKUX SEMHETDHCEHHE,
a TaKe NPUHUMUN cocTaBneHWA Karanora. B rnaBax 3—5 kpaTko onwcobl-
BalOTCA M3BepkeHWA BynkaHos llesenyya, Kniouvesckoro v BesbimAH-
Horo B 1950—1970 rr., nx CBNCMWUYHOCTb U CEMCMUNECKUIA PEXKUM, 8 TaKKe
CBA3b BYNKaHU4YECKHUX SQMHETpﬂCEHHﬁ C JJ,'EHTeﬂbHOCTth BYNKaHOB.

Katanor 3em/eTPACEHWIA COCTOMT M3 Tpex vacTtei. MNepean yacTb BKNIO-
4aeT BCE [aHHbIe O 3eMNETPACEHWAX, 3aperucTpUpOBaHHBIX B palioHe
BynkaHa llesenyy, BTopan — B paloHe BynkaHa Knwuesckoro u
TpeTeA — B paioHe BynkaHa BeasiMAHHOr0. Beero B katanore npMBogATcA
ceegeHunA Gonee yem o 40 Teic. 3eMNETPACEHWIA, B TOM Yucne noapobHelie
naHHble Bonee yem o 8 Teic. 3emneTpAceHnid. Mpeobnagarouiee GonbLWKMHCT-
BO 3eMMETPACEHWA BbiNO CBA3AHO C TMraHTCKUMW W3BEPXKEHWAMM
BynkaHoB BeasimAnHoro 30 mapta 1956 r. v Wesenyy 12 Horbpa 1964r.,
a TaKxe ¢ NoBOYHLIMK M3BepKeHMAMU BynkaHa Knwouesckoro B8 1951,
1963, 1956 n 1966 roaax.



rFrnABA |
BYTKAHUYECKWUE 3EMINETPACEHUA

1. BYNKAHWYECKWE U TEKTOHUYECKWE 3EMNETPACEHWUA

C pasBuMTHEM UHCTPYMEHTaNbHOW ceiicmMonoruu Bbino yCTAHOBMEHO, YTO U3-
BEPMEHWA BYNKaHOB BCerna Bbi3blBalOT celicMuyeckue konebanwA B6nusm Byn-
KaHa, a XapakTep CeACMMYECKUX ABNEHWA 3aBUCUT OT (M3UKO-XMMUYECKUX
CBOWCTB Marmbi, ONpPefenAloWMX XapakTep BYNKaHUYECKOW AEATENbHOCTHW.
MHoroo6pasue TMNOB BYNKaHOB W BYNKaHWYECKOW AEATeNLHOCTW onpegenAeT
n 6onbLioe pazHoo6pasne ceNCMUYECKUX ABNEHWUIA,

B oTnuume ot TEKTOHUYECKHNX BGMHETpHOQHMﬁ, CBA33aHHbLIX C TEKTOHUYECKU MU
ABUXEHWAMU 3eMHOW KOpbl U BerHB‘:I MaHTUM, K BVHKBHHHGCKMM OTHOCATCA
3eMNETPACEHWA, CBA3AHHbLIE C 3apOXAEHWEM Marmbi, C ee ABWXKEHUEM Ha rny6u-
HE W C BbIXOAOM Ha NOBEPXHOCTb 38MNW. TaK Kak ByNKaHbl Bceraa pacrionara-
IOTCA B 0BNacTAX aKTUBHbIX TEKTOHWYECKUX ABWXEHWW, a8 CnefoBaTensHO, U B
o6nacTAX NoBbLIWEHHOW CEMCMUYECKON aKTMBHOCTU, BO3HWKaeT npobnema pasge-
NEeHWA 3eMMETPACEHWIA Ha BYNKaHWYeCKMWe, M TeKTOHWYeckue. 3TO peluaeTcA
NpocTo, KOraa 3eMNeTPACEHUMA HEeMOCPeACTBEHHO CBA3aHbl C W3BEPXXEHUAMM
BYNKAHOB M UX O4arv nexart B nNpegenax 3eMHo kopsl. OaHaKOo TEKTOHUYECKKWE
M BYNKaHWYeCKUe 3eMNeTPACEHUA, CBA3aHHbIE C 3apOXKAEHUEM O4aroB Marmbi 1
C ee ABWKEHWEM B BepxHeld MaHTUM, CTPOro pasrpaHuuiTh NOKa HEBO3MOXHO.
Mo-BuaMMomMYy, CMELLEHWA B O4arax 3eMneTpACeHUA HOCAT CABUrOBbIN XapaKTep
HEe3aBMCUMO OT TOr0, BO3HWUKAKOT N HanNprAXeHUA B BEPXHEW MaHTUM B peaynbTa-
Te TEKTOHWYECKWUX MABWKEHWA MNU B pesynbTaTe ABMXKEHWA Marmsl. OTnuune
COCTOWT, BEPOATHO, TONLKO B TOM, YTO B MEpPBOM CNy4ae HanprXXeHWA MOryT
BO3HWKaTL B Bonblwmx obbemax, a BO BTOPOM — OHU NOKanvW3oBaHsl B Hebonb-
LIOM npocTpaHcTee B6AM3M MarmMaTUYecKoro o4Yara U BeIBOAHOTO KaHana Bynka-
Ha. [loatoMy MaKcMManbHaR 3HEPrMA BYNKAHWUYECKWUX 3eMNETPACEHUA Ha
HECKONbKO NOPAAKOB MEHbLUE MAKCUManbLHOW 3HEPruM TEKTOHUHECKUX 3emne-
TPAceHWW. PeweHuwe 3apauv pasgeneHnA rnybOKUX 3eMNeTpPACEHWIA Ha BYNKaHW-
YECKME W TeKTOHWYecKue ByaeT BO3MOXKHO, NO-BUAMMOMY, TONbKO npu Bonee
AETanbHOM M3Y4YeHUM MeXaHu3ma oyara 3eMNIeTPACEHUA BYNKaHW4ecKWX 06-
nacteil. B HacToALlee BPEMA K BYNIKaHUYECKUM 3eMNeTPACEHUAM NMPUHATO OTHO-
CUTb TONbKO Te 3eMNEeTPACEHMA, IANMUUEHTPBI KOTOPLIX NEXaT B npenenax BynKa-
HU4YECKOMW NOCTPOIKHK, a o4arn — Ha ray6uHax He BGonee 60 kKm.

W3BepxkeHue BynKaHa CBA3aHO C BO3pacTaHWEM AaBMeHWA B BepXHel YacTu
BbIBOAHOIO KaHana A0 HeCcKONbKWX COT WM TkicAY aTMoctep. Bo3pacraHve pae-
NeHWA Bbi3biBaET HanpAXeHWA W ynpyrue aecopMauvu B OKPY>KaloLWKUX. KaHan
nopopaax U nasosoi npobke. [lo mepe pocta AaBREHWA HAaYMHAETCA YacTUYHOE
paspylueHWe Nnopoa, CONpoBOXAALWEECA 3eMNeTpAceHWAMU. EcTecTBeHHO, 4TO
HanbBonblee KONWMYECTBO BYNKAHUYECKUX 38MNETPACEHUIA NPOUCXOAWT B BEpX-
Hel YacTu BbLIBOAHOrO KaHana, B Tene BYNKaHW4YeCKOW NOCTPOWMKM, rae npou-
HOCTb NOPOA 3HAYMTENbHO MeHbLUE, YeM Ha Bonewmx rnybuHax. YpessbiyaiHan
HEOAHOPOAHOCTL BY/IKAHWYECKON NOCTPOWKM, COCTOALLEN M3 NUPOKNACTUYECKO-
ro matepuana, NaBoBbiX NOTOKOB, a MHOr4a W Nbaa, cnocobeTBYeT BO3HUKHOBE-
HUKD CNOXHOW CHCTEMbI HanpAXeHuwid. B KOHyce BynKaHa HapAay CO CABUramu
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MOryT MNPOMCXOAUTL OTPbIBbI NpY 06pa3oBaHWM paguanbHbIX TPEWWH U nNpu
BHegpeHuu marmel. Mpu aTom opueHTauuA NoBepxHOCTEW paspbiBa MOXET BbiTb
camoii pasHoobpasHoW. He ucknwyeHa Takke OAHOBPEMEHHAA NOABMIKKA BCEW
nasoBoOl NPo6KK B Kepne BynKaHa C NOBEPXHOCTLIO CKOMBXEHWA UMNUHAPUYEC-
ko cdopmbl. Kpome Tore, B3pbiBbl ra3oB B KpaTepe TaK)Ke Bbi3blBakOT 3emne-
TpAceHUA. Takum 06pa3om, MexaHUM3M ouara BYNKaHW4YeCKMX 3eMNeTPACeHMI
pasnuyeH Npy pasnnyHbIX 3eMNEeTPACEHUAX W ero W3y4YeHue NO3BOAUT NONY4YUTHL
npeacTaBneHle 0 XxapaKTepe ABMXEHWN B Tene BynKaHa U 0 MEXaHW3Me U3Bepxe-
HUW. BynKaHWyecKne 3eMNeTpACEHUA UMEIOT Manyio 3Hepruio U PermcTpUupyoTcA
Ha HebonbWKUX PAacCTOAHWMAX, a CNeaoBaTensHO, U ManbiM YUCIIOM CTaHUWWA, YTO
3aTPyAHAET U3YyYeHWe MeXaHn3ma UX OYaros.

Mpw B3pbIBHBIX 3eMMNETPACEHUAX BO BCEX HanpaBneHWAX OT BynKaHa nepeon
NPUXOAUT BOJMHA CXKATUA U MEXaHW3M WX o4Yara MOXXHO MOAeNnuMpoBaTh UEHTPOM
pacwmpennA. [pu BynKaHMYeCKUX 3eMMNEeTPACEHWAX, MPOUCXOAALMX MEexay
M3BEPXKEHWAMU M B Nepuoa NOAroTOBKYW M3BEPXKEHUIA, 3HAKWN NEPBbIX CMELLEHWUIA
B MpPOAONLHOW BONHE UMEOT KBaApPaHTHOE pacnpefeneque, HO, NO-BUAUMOMY, He
Beerga. O6nacTv aKTMBHOrO BYJIK@HW3Ma PAcMofaralTCA B CEMCMOAKTUBHbIX
30Hax, a BYNKaHUYECKME LUEHTPbl — Ha MEpecevyeHWAX pasnOMOB OCHOBHOIO
HanpaBneHWA, XapakKTepHOro AnA AaHHOro pervoHa, U nonepe4YHoro Hanpasne-
HuA. [03TOMY HanprAMKeHUA, BOZHUKAIOLWNE B MOMEHT NOArOTOBKU U3BEPXKEHUA,
OCMOXHAKTCA CUCTEMON HanpAXKEHWA pernoHansHoro nnaxa. [Mpu atom aBuxke-
HUe MarmMel Ha rnybuHe W yBenu4yeHWe AaBneHWA B BbIBOAHOM KaHane moryT
cnocobcTBOBaTH BO3HMK HOBEHMIO TEK TOHUYECKUX NOABUMKEK MO CYLLECTBYHOWWUM
pasnomam. B cBow ouepeab, NOABMMKKWM MO TEKTOHMYECKMM Pa3nomMamMm MOryT
BNMATE Ha MOMEHT Hayana u3sep>XeHWA. B Takol cuTyauuM BO3HWUKaeT TpyAa-
HOCTbL Pa3fieNleHnA U HernyboKux 3eMNeTPACEHUI Ha BYNKaHUYECKMUE M TEKTOHU-
yeckue. [oaTomy no mexaHnamy ouara Haubonee CUNbHBIX 3EMNETPACEHWA B
parioHe BYNKaHa, CBA3aHHbLIX, NO-BUAMMOMY, C ABW>KEHMEM MO CYLUECTBY UM
TEKTOHUYECKWUM pa3nomam, Henb3A AeNaTth BbIBOA O XapakKTepe CUCTeMbI HanpA-
XEHWA B BYNKaHWYeCKOW NOCTPOMKeE, BO3HUKaOWENW B pesynbtare BO3pacTaHuA
AABNEHUA B Kadane BynKada nepep ulsepmeHuem,

Hawbonee cylwiecTBeHHOE pasnuyue, BYNKaHUYECKMX U TEKTOHWYECKUX 3eM-
NETPACEHUA B TOM, 4TO BYfKaHWYECKWE 3eMneTpAceHnA B npeobnajatowiem
BoNbLWKWHCTBE NPOUCXOAAT POAMM, MPUYEM pPOU 3eMNETPACEHWNA NPOUCXOAAT B
nepuoAa NOArOTOBKW M3BEPXEHUA U B MOMEHT U3BEPKEHUA, T.e. B TOT nepuoa,
Korga HabnwopaeTcA Hambonee MHTEHCUMBHOE ABMKeHWE marmbl. CyulecTBeHHO
pasnuuve u B NOBTOPAEMOCTH 060UX TUNOB 3eMMEeTPACEHUN.

2. TUNbLI BYNKAHWYECKUX 3EMMETPACEHUNA

Mo xapakTepy 3anucy¥ W CBA3W C U3BEPXKEHWAMMW BYNKAHOB BYMNKaHU4YeCcKue
3eMNEeTPACEHWA [eNATCA Ha Heckonbko Tunos [1]. Munakamu [2] Bbigenmer
YeTeipe TMNa semnerpAceHnit. K Tuny A OH OTHOCUT 3eMNeTPACEHWA, O4aru KoTo-
pbix nexar Ha rnybunax 1—20 kv B6n13n BeiBogHoro kaHana. OHM npoucxoanT
B OCHOBHOM [10 U3BEPXKEHWUA U pexe BO BpeMA uisepkeHuA. K Tuny B OTHOCATCA
3eMNeTPACEHUA, NpeaBapAIOLIME W COMpOBOXAawluWe u3sepxkeHuA. Mx ouaru
nexaT Ha paccTOAHWW He Gonee 1 KM OT akTUBHOro kpartepa. MuHakamu ocobo
BbIAENAET TAKXKe B3pbIBHbIE 3eMNETPACEHWA WU BynkaHuyecKoe apoxanue. Mpwu
M3yYeHUM CelCMUYeCKOro pexuma Bynkawoe llesenyy, KnwueBckoro u bessi-
MAHHOro Ha Kamuatke [1, 3] no xapakTtepy 3anMcu v cCBA3W C W3BEPXKEHUAMM
BbIGENEHO NATh TUMOB BYNKaHWYECKMX 3EMNETPACEHUN, Ha XapakTepucTuke
KOTOPbIX Mbl OCTAaHOBUMCA Bonee NoapobHO.
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3emnerpAcednA | Tuna No xapakTepy 3anucu HAYEM He OTAMYAITCA OT MECT-
HbIX TEKTOHMYECKUX 3emneTpAceHui. Ha sanucu npeobnapawoT 06beMHbIE BON-
Hbl, @ NOBEPXHOCTHbIE BOMHbI MMM OTCYTCTBYIOT, UM BbiPaXeHsl oyeHb cnabo.
Wx ouaru nexar B 3eMHOW Kope Ha rny6uve 5—30 Km, a anuueHTpL! — B Npeje-
nax BYNKaHW4eCKOW nocTpoitku. Mo pavHeiM WToHa [4], B paiowHe rasaitickux
BYNKaHOB o4aru 3emneTpaAceHuid | Tuna nexxat Ha rny6uHax ao 60 km. B paitonHe
BynkaHa Knw4yeBCcKOro U Apyrux ByNKaHOB 3eMMeTPACEHUA | TMNa NPOMCXOAAT
pPerynApHO BO BPEMEHMU U C M3BEPXKEHUAMU HENOCPEACTBEHHO He CBA3aHbl. WHor-
Aa OHW MPOWUCXOAAT POAMM BBNM3N HOTYXWMX BYNKAHOB, KaK 310 Boifio y BYN-
kaHoB Apuk u Aar Ha Kamuatke B aBrycte 1966 r. [5] u Ha BynkaHe XakoHe 8
Anoxuu B 1959—-1960rr.u B 1966 . [2, 6].

Bynkanuyeckue 3emneTpAceHuA | TUNa cBA3aHbl, NO-BUAMMOMY, C MUKPOTEK-
TOHWKOW BYJfIKaHa, BbI3BaHHOW MEANeHHbIM W3MEHEHWEM AABNEeHUA B MarmaTw-
YeCKOM Oyare ¥ BbIBOAHQM KaHane U C U3MEHEHWEM Harpy3Ku Ha 3eMHYI0 KOpY
B pe3ynbTaTe NOCTYMNNEHWA BelecTBa U3 rnyBbuH Ha NOBEPXHOCTL 3emnu. T
3eMneTpACeHUA OTMEYaloTCA Ha BYNKaHax Bcex TUNoB. BynkaHuyeckue 3em-
netpAcedMA | TMNa MMET KBagpaHTHOE pacnpejeneHue MepBbiX CMEeLeHWi B
NPOACMNbLHOA BOMHE U MEXaHW3M WX 04ara, No-BMAMMOMY, HE OTAUYAeTCA OT Me-
XaHW3ma ouara TEKTOHWYeCcKMX 3emneTpacedui. Mpaduk noeTOpAemocTH 3em-
neTpAceHud | TMNa MMmeeT NWHeNHYIO (hOPMY € yr NOBEIM KO3(h(DULUEHTOM OKONO
0,43. 3T0T TMN 3eMNETPACEHMIA WAEHTMYEH BYNKAHWYECKUM 3EMNETPACEHUAM
Tuna A no knaccudmkaunm MuHakamu.

3emnetpAacenua Il TMna no xapakTepy 3anucK pe3Ko OTAWYAKOTCA OT 3emne-
TpAceHut | Tuna. O6bemHble BOMHbLI UMEOT 4YeTKue BeTynneHuA. [epuoas!
KonebaHui B 06bEMHBIX BONHAX 3HAYUTENLHO DBONbLUE, YEM NPU 3EMNETPACEHUAX
I Tuna. Mpwu 3emnetpAceHuAx |l Tuna perwcTpUpylOTCA UHTEHCUBHLIE NMOBEPX-
HOCTHbIE BOMHLI, aMNANTyaa KoTopeix B 1—3 pa3a 6onslie amnnuTyasl nonepey-
Hbix BonH. Ouarv 3emneTpAceHUid nexxat Ha rnybuHe o 5 kv B6nM3v BoiBOAHOTO
KaHana B CNoe KOHCONMAWPOBaHHbIX OCaAKOB M B Tene BynKaHUYeCKOM
NOCTPOMKM Bbilwe YpOBHA MOpA. 3emneTpAceHuA || TuNa cBA3aHLI ¢ ABUXKEHUEM
Marmbl N0 BLIBOAHOMY KaHany W scerfia npovucxofAt poAmu. OHu NpegeapaioT,
a UHOrA4a W CONPOBOXKAAT U3BEPXKEHWA aHAE3UTOBbLIX U AAUUTOBLIX BYNKAHOB
W NpOpLIBLI NOBOYHLIX KpaTepos.

3emnetpacenun |11 TMna no xapakTepy 3anucy 60MbLIE NOXOXW Ha 3eMNeTpA-
ceHun |l TMNa, HO OTNMYAKTCA OT HUX BANBLUMMKM NEPUOAaMM MNPOAOIILHLIX BOMH
1 Bonee MHTEHCUBHLIMW NOBEPXHOCTHLIMW BONHAMM, aMNNUTYAa KOTOPBLIX Npe-
Bocxoant B 5—10 pa3 amnnutyay nonepeuHsix BonH. Ouarn zemnetpaceqwii 111
TUMNa NeXxaT B CaMbliX BEPXHUX COAX PbIXNbIX OCAAKOB, CNaralnwmx Teno synKa-
Ha, Ha ypaanedun He Gonee 1 KM OT aKTHMBHOrO KpaTepa W Bcerga Bbille YPOBHA
mopA. 3emnetpAceHua |l Tuna npoucxoasT POAMM W OTMEYEIOTCA HENOCPeA-
CTBEHHO Nepej HayanoM W BO BPEMA W3BepXKeHUW aHAE3UTOBbLIX U A3AUUTOBLIX
BYNKaHOB U NPOPLIBOB NOBOYHBLIX KpPaTepoR.

3emnetpacesun Il u |1l TMNOB HenocpeaCTBEHHO CBA3AHBI C U3BEPKEHWAMM
aHAE3UTOBLIX U AAUMTOBLIX BYNKAHOB, a TAKMe C npopbiBaMm noBoyHbIX KpaTe-
pos. Mpeobnapaowee GonbWMHCTBO oyaros zemneTpacedunid |l u 1l Tunoe ne-
KUT B BYNKGHOTEHHOM TOMNLLE KOHYCa M OCHOBaHWA BynkaHa. lNepBsie cMeweHun
B NPOAOLHON BOMHE UMEIOT KBagpaHTHOe pacnpedeneHue, XOTA, No-BUAuMOMY,
He Bcerpa. pacdmk nosTopAemocTy semnetpAaceHuit |1 1 [11 TMNOB umeeT nuHei-
Hyto opMy ¢ yrnoesim koadduumentom ot 0,3 Ao 1.,5. Moaeuxku B ouarax
3eMNeTPACEHWI BO MHOTMX CNYYaAX MMEKT CABUIOBbIA XapaKTep, OAHAKO MO-
ryT 6bITe W OTPbIBLI NPU 06Pa30BaHUM TPELUWMH M BHEAPEHUM Marmbl. He ucknio-
YeHa BO3IMO>KHOCTb U CABUIrOB NoO uMnHHApHHeCKOVI NOBEPXHOCTH, KOI’.ﬂ.a ﬂpOHC-
XOAWT OAHOBPEMEHHaR MOABUMKKA BCel NaBoBOW NPoO6GKW B BLIBOAHOM KaHane.
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Peakoe otnuumne semnetpaceHuii Il v Il Tunoe (Gonblumve nepuoabl NPOACHLHBIX
BOMNH, MHTEHCUBHLIE NOBEPXHOCTHBIE BOMHbI) OT 3emneTpAceHuid | Tuna obycnos-
NeHo, NO-BUAUMOMY, TEM, UTO OMaru NepBbIX NeXaT Ha HeBONbLLIOW rnybuHe U B
upe3Bbl4aiHO HeoAHOpoaHoW cpepe. 3emnetpAceHuA |l u Il TMnoB Gamskn K
BYNKaHWYeCKUM 3emneTpAceHUAM Tuna B no knaccupukaumm Munakamu. lo
XapaKTepy CBA3W C U3BEPXXEHUAMU WX LenecoobpasHo o6beaAWHWTL B OAMH TUN,
pa3bue Ha aBa noaTUNa.

3emnerpAcednA |V tuna — B3pbiBHble 3emneTpAcedusa. OHM CBA3aHbl CO
B3pbIiBaMWM BYNKaAHCKOro TUna B Kpatepe Bynkada. [lo xapakTepy 3anucu o4eHb
noxoxw Ha semnetrpaceHua |1l Tuna. UmewT Takue e GonbluMe Nepuoabl Npo-
AONbHLIX BOMH W WHTEHCUBHLIE NOBEPXHOCTHbIE BOMHLI. lMOnNepeYHy BONHY
YBEpPEHHO BbIAENUTL HeBO3MoXHO. locne BcTynneHWA BoNHbI P MUMeEeTCA He-
CKONbKO MHTEHCUBHLIX BCTYNNEBHWIA APYrUX BOMH, NpUpoaa KOTOPLIX MOKa He
AcHa. Ha doHe 3anvucu B3pbIBHOTO 38MNETPACEHMA YacTO BUAHA 3anNUCh YAAPHbIX
BO3AYLUHbIX BOMH.

BynkanuyeckuesemnerpraceHnna |V TMna, unu B3peIBHbIE 3eMNETPACEHWA BCErAa
CBA3aHbLI CO B3pbIBaMW BYNIKAHCKOro TUNa B KpaTtepe BynkaHa. Oyary B3pbiBHbIX
3eMneTpACeHUn nexxat Ha rny6uHe He Gonee 300 M oT AHa aKTUBHOro Kparepa
[2, 7] . Bo Bcex HanpaBneHuAX OT BYNKaHa Bcerja NepBoi NPOXOAUT BOMHE Cxa-
TuA. OaHako B xapakTepe CBA3U B3PLIBHLIX 3EMNETPACEHUIA CO B3PLIBAMU MHO-
ro HeAcHoro. Cyaa no pacnpepeneHyio NepBbiX 3HAKOB CMELUEHWA BOKPYr By -
KaHa Npu B3pbIBHLIX 38MNETPACEHUAX BMAHO, YTO O4ar B3pbiBa MOXXHO MOAENU-
poBaTh UeHTpom. pacwmpenun. OTcloga cnegyet, 4TO 3eMIeTPACEHUE BbI3BAHO
B3pblBOM. HO Npu petansHOM M3y4YeHWM BpeMeH pacnpocTpaHeHWA BO3AYLUHbIX
W CeMCMUYECKMX BOMH, @ TaKe NPK CONOCTaBNeHUH UX C MOMEHTOM NOARBMNEHUA
B3pbIBHOrO obnaka Hag KpaTepOM ByfKaHa BbIACHAETCA, YTO BO MHOTUX cny-
yaAx 3eMNeTpACeHWe NPOWCXOAWT 3HaumTensHo (Ha 3—10 c) paHsle B3pbIBa,
NPUTOM 3Ty pa3HUUY BO BpemeHW Henb3A 0BBACHWUTE FNYyBWMHOW ovara B3pbiBa.
W3 3atoro caenaH BblBOA, YTO BO MHOTUX CRy4YaAX 3eMNeTPACEHMA NPELLECTBYIOT
B3pbiBaM [2, 8] . Takum 06pa3oM, B HACTOALLEe BPEMA HeMb3A CUMTATh PeLLEeH-
HbIM BONPOC 'O TOM, 4YTO ABMAETCA MPUYMHON WM YTO CneacTBUEM: NOABMIKKA B
KaHane Bbi3blBaeT 3eMneTpAceHWe M cnocobeTByeT B3pbIBY MNW B3pbIB ra3os
Bbi3bIBAET 3eMneTpAceHue. [INA pelleHWA 3Toro Bonpoca Heob6XoAMMO BbIACs
HUTb, HE MOXET N NOABWXKKA BA3KOW Marmbl Mnv nasosoi npobku B KaHane
BynKaHa no UMNWHAPUYECKO BePTUKAaNbHOW noaepxuocm BbI3BaTh BOJIHY CXa-
TWA BO BCEX HanNpaBneHWAX OT BYyNKaHa.

3emnetpAceHnA V TMna — HenpepsiBHOE ByNKaHWM4YecKOe ApOMaHue, npea-
cTaBnAwoLwee coboil HenpepsiBHble KonebaHuA, 6nM3Kue K rapMOHUYECKUM, ANu-
TENLHOCTLIO OT HECKOMBKUX MUHYT A0 HECKONbKMX NeT. 3aivcb BYNKaHWYecKo-
ro APOXKaHMA OYEHb MOXOXKa Ha 3aMWCb MOPCKMX LWITOPMOBbLIX MWKpPOCEACM.
MpepeiBUCTOR APOXKaHWe UNKU OTAENbHLIE LYrM KonebGaHWiA 4aCTO Ha3bIBaKT cnas-
MaTUYECKUM BYNKAHWYECKUM ApOXKaHUEeM.

Ha Kamuatke Bynkanuveckoe ApOXKaHWE PerucTpUpOBanoch MpU U3Bepxe-
HWAX BynkaHoB Kapsimckoro, Kniouesckoro, llesenyy u BessimaHHoro [1, 8,
9, 10]. Bo Bcex cnyuanx HenpepbIBHOE BYfKaHWYECKOe APOXaHWe NpeacTaBnAno
coboit NnoBepxHOCTHbIe BonHbl JIABa U Panea ¢ nepuopom o1 0,5 ao 3,56 ¢ (pe-
rMCTPaUMA Benack Ha paccToAHMWM He meHee 9 Km oT BynkaHa) . Ha BynkaHax
Mupa Habnwoganoce BynkaHuMyeckoe apoxaHwue ¢ nepuoaom ot 0,01 mo 7 c.
Bbicoko4acTOoTHOE BynKaHWyeckOe ApoXkaHue C nepuogom konebanuin 0,01—
0,2 ¢, no-Buaumomy, npeactasnAeT co60il 06bEMHbIE BONHbI.

Mpy HenpepbIBHOM BYNKAHWYECKOM APOXaHWW CPEAHARA aMNNTYAa U NEPUOA
KonebaHWit 4acTo OCTalTCA NOCTOAHHLIMMU B TeYEHWE HECKOMNbKUX MUHYT, 4acoB
WU paX<e CyToK. WHTeHCcMBHOE HenpepbiBHOE ByNKaHW4yecKoe ApOXKaHue oTMevaeT-



CA BO BpeMA M3NWAHWA NaBOBLIX W arNOMepPaTOBbiX NOTOKOB U W3BepXEHWIA
cTpoMBonnaHcKoro TMna, T.e. NPW HENpepbIBHOM WCTEYEHMM MarmaTW4eckKoro
maTtepuana M3 Kpatepa BynkaHa. OgHako MHOTrAa OHO OTMEYaeTCA W B nNepuoj
MEXAY M3BEDXKEeHNAMMN.

METOMHUMK HM3KOYaCTOTHOMO APOXKAHWA NEeXUT Ha yaaneHuu He Gonee 0,5 km
OT AHA aKTMBHOro kpartepa. BbicOKOYacToTHOE ApOXaHWe u3yueHo cnabo. Ero
MCTOYHUK MOXKET HaXOAUThCA Kak BGNM3M ak TMBHOrO KpaTtepa BO BpeMA U3Bep-
MEHWA, TaK 1 Ha rnyBuHax o 30—60 Km B nepuoa NOKoA BynkaHa [4] .

Bonpoc 0 MexaHuaMe MCTOYHMKAE HEMNPEPLIBHOMS BYNKAHWYECKOTO APOXaHUA
paccmaTpuBancA MHOMMMMW WCCMegoBaTeNAMM, OAHAKO M3-3a CKYAHOCTM 3Kcre-
PUMEHTanbHbIX AaHHLIX OH 40 HACTOALLIEr0 BPEMEHU He PeLleH U NOKa He Bbllen
13 CTaaMW runoTes. ABTOP CYMTAEET, YTO HerpepbiBHOE HU3KOYACTOTHOE BYIIKaHN-
YeCcKOe ApOoXaHWe BbI3bIBAETCA HEeNnpepsiBHO CReAylwWMMKM Apyr 3a APYromM
B3pLiBaMKM B KpaTepe BynkaHa. B KoHeyHOM cueTe MpUYMHON HenpepbIBHOTO
BYNKaHWYECKOr0 ApPOXaHWA ABMAIOTCA MyNbcalMi AaBNEHWA B BbIBOOHOM KaHa-
fie, Bbi3BaHHbIe B3PbIBAMW U UCTEYEHWEM MarmMaTU4YecKOro martepuana u3 Xepna
BYNKaHa, a BO3MOXHO U ABWKEHWEM BA3KOW Marmbl B rnyBMHHbLIX Y4acTAX nog-
BOAALUEro KaHana.

Cnepyer 3aMeTWTh, YTO NMOArOTOBKA M3BEPXEHWA W CAMO U3BepXKeHwe Mpea-
cTaBnAlT cobol’ eauHLIR HenpepsiBHbIA Npouecc, noatomy 1 mexay |—I11 tu-
namu BYNKaHUYECKUX 3eMMETPACEHWIA HET YeTKOW rpaHuLbl, a cyllecTeyeT nnas-
HbIA Nepexoa OT OAHOMO TUNa K APYroMy, YTO CBR3aHO, MO-BUAMMOMY, C NOCTe-
MeHHbIM U3MeHeHWeM rnybuHbl o4aroe 3emneTpAceHnidl. Kpome Ttoro, xapakrtep
3anucK 3eMNeTPACEHMA CUNbHO 3aBUCWUT OT PACCTOAHWA MYHKTa perucTpauuu
AO BynKaHa. 3T0 KacaeTcA B NepBY0 OYepeab COOTHOLUEHWA amnnuTya koneba-
HWA B OGBEMHBIX U NOBEPXHOCTHBIX BonHax. M03TOMy OTHeceHwe 3emneTpAce-
HUA K TOMY MAM MHOMY TUMY 4acTO BbI3bIBAET 3aTpyaHeHUA. Tak, BO BpeMA
W3BEPXKEHUA, KOrga NPOMCXOAWT MHOTO B3PbiBHbIX 3eMNeTpAceHud, cnabble
3emnetpAcednA |1l TUnNa NpakTUYeCKU HEBO3MOXHO OTNUYATL OT B3PbIBHbIX
3emneTpAceHuid. TOYHO Tak >ke WHOr4a TPYAHO YCTaHOBWUTL TPaHULY MEXay
CNasMaTU4eCKUM 1 HeNnpepbIBHbIM BYNKAHWYECKUM ApOXKaHWeM.

B saknioueHve OTMETMM, YTO BYNKaHW4ECKUe 3emnetpAceHuA | Tuna He-
NOCPEeACTBEHHO C U3BEPXXeHWAMW HEe CBA3aHbl M OTPAXKAKT ABMIKEHUE MarmMbl U
MUKPOTEKTOHUKY BynkaHa Ha rnyb6uHax ao 60 km. UsyuyeHue ux moxeT BbiTh
MCMONb30BAHO ANA BLIACHEHWMA XapakTepa TEKTOHWYECKWMX ABMXKEHWA Noa Byn-
KaHamMu W ANA NPOCNeXXUBaHWA NyTed ABKXXEHUA MarmMbl B 3eMHOW Kope W B
BepxHeil vactv MaHTuu 3emnu. 3emnetpAceduA Il u [I1 TMNOB cBA3aHbLI ¢ ABU-
XEeHMeM Marmel B BEpXHEi 4acTW BbIBOAHOrO KaHana W paspylueHvem nopoa
CTEHOK BbIBOAHOrO KaHana WM nasoeod npobkw nepea uasepxkeHWAMM. OHu
NpeABapAIOT W3BEPXKEHWA, MO HAM MOXKeT 6biTb CAeNaH KpaTKoCpOuHbIW npo-
rHO3 MecTa, BpeMeHU W 3Hepruv ussepkeHUA. BynkaHuueckue semneTpACEHWA
IV n V TMnoB cBA3aHbl HENOCPEACTBEHHO C M3BEPXEHWEM, C BbIXOAOM MarMa-
TUYECKOro MaTepuana Ha NOBepXHOCTb 3emnu. [aritbie 06 3TUX 3eMAeTPACEHUAX
MoryT BbITh MCNONL30BaHbI ANA W3yYyeHUA AMHAMWUKKW W MeXaHU3mMa MSBQP)KEHMFI.



rnABA Il

CUCTEMA HABNKWAEHWNA
W METOAUKA OBPABOTKW MATEPUATIA

1. CENCMUYECKMWE CTAHL MWK

B pavoHe CesepHoW rpynnbl ByIKaHOB NepBad CeMCMWYecKan CTaHUWA opra-
HWM30BaHa B KoHue 1946 r. B noc. Knwoun Ha KaMuaTckoi BynKanonornyeckoi
craHuymm AH CCCP (Knu) [11]. C oktabpa 1958 r. Hauanuce perynfApHbie He-
npepsiBHbie HabnwaeHUA Ha BTOpoi ceicmocTaHumm B noc. Koseipesck (Kszp),
a B ceHTABpe 1960 r. — Ha celicmocTaHummn “"Anaxonuny’” (Anxuy) . Pacnonoxe-
HWe CTaHUuMii nokasaHo Ha puc. 2 (rn. V). B oTaensHbie nepuoasl KpaTkospe-
MeHHanA paboTa Benacs Ha BpeMeHHbIX CEMCMOCTaHUMAX BENU3M BYNKaHOB.

Ha ceitcmocTanumu “‘Knoun'’ ¢ pexabpa 1946 r. no uioHb 1952 r. Gbinm ycTa-
HOBNEHbl ABa ropW3oHTanbHbIX ceicmorpacga Hukucopoea c nepuoaom cob-
CTBEHHbIX Konebanuii maAaTHuka 2,0 c, 3aTyxaHvem, pasHbim 0,6, 1 yBenuye-
Huem okono 400. C viona 1952 r. no uioHs 1964 r. paboTan TpexKOMMNOHEHTHbIA
KOMMnekT ceicmorpacoB KupHoca co cTaHAapTHOW 4acTOTHOW xapakTepucTu-
Ko celicmorpachoB obwero Tuna (7, =125¢, 7, =1,2¢, D, =045, D, =5,0)
¢ ysenuueHuem, paeHeim 300. OgHoBpemenHo ¢ ceiicmor pachamu KupHoca B ne-
puopa ¢ ceHTAGPA 1954 r. no koHey 1963 r. paboTan TPEXKOMMNOHEHTHbLIA KOMTI-
nekT ceicmorpacoB XapvHac T, =1,0¢, 7, =0,3¢c, D, =0,5, D, = 1,67, koach-
¢mumentom ceAam 0,014 u yeennyenmnem 4300. B koHue 1963 r. anA ceiicmorpa-
¢oB XapuHa Gbina ycTaHOBNEHa CTaHAApTHaA YacTOTHaA Xapak TepuUCTUKE pervo-
HanbHOM CeTW celcMMuyecKMX cTaHumin Kamuatku-[12] ¢ neprogom MaATHUKE
1,2 ¢ v yBenuyeHueM B pa3nuyHsie rogbl ot 5 go 8 Teic.

Ha ceiicmocTtaHumumn ‘KosbipeBck' ¢ MOMEHTa ee OpraHuaaumM M A0 KOHUa
1970 r. pabotanu ceiicmorpatel XapvMHa, YacTOTHAA XapaKTepUCTUKa KOTOPbIX
Bceraa 6Gbina MAEHTUYHA Xapak TepUCTUKK ceilicmorpador XapuHa, YCTaHOBMNEH-
HbIX Ha cerMcmocTtaHymm “"Knrwoun'’. Ceiicmmyeckan ctaHuma “"AnaxoHumy’’ obopy-
AOBaHa TPeXKOMNOHEHTHOW ycTaHoBKOW c cecmorpadamu BATUK. B TeveHue
1960—1963 rr. nepuos maaTHUKa Buin pased 09 ¢, a ¢ 1963 r. ycraHoBneHa
CTaHapTHaA 4YacTOTHAA XapaKTepUMCTMKA KaMuaTCKOW CeTW CTaHUMWA Takaa e,
Kak W Ha cecmocTanummn "Knwoun”. ¥YBenuuenuve celicmorpadios 8 OTAENbHbLIE
roael M3aMeHANocs ot 2 Ao 8 Teic. BeicoTa celcmocTanumii "Knwoun” n "Kossel-
peBcK’' Haa ypoBHem mopA okono 40 m, a cecMocTaHummn "AnaxoHuuy’’ —
700 m. Perucrpauma Ha BCEX CRMCMUYECKUX CTAHUMAX BEAETCA Ha ocuwnnor pad-
HoOW thoTobymare co ckopocTeio pasgeptku 120 mm/mun. Bonee noapotHoe

onucaHue annapaTtypbl U FPYHTOBLIX YCNOBMWIA B palioHe cTaHuuin paetcA B pabo-
Tax [1,13].

2. ONPEAENEHWE KOOPOWHAT
OYATOB MECTHbIX 3EMIETPACEHUA

B nepuoa 1946—1952 rr. B paitove CesepHo# rpynnel BynkaHoB Kamyatku
paboTana TONbKO 0AHa CEMCMWYECKERA CTaHUMA, 060pyAOBaHHaA ABYMA FrOPU30OH-
TaneHbIMK CeicMorpadiamin, NO3TOMY KOOPAWHATHI O4aroB MECTHbIX 3eMneTpa-
CEHUW HE MOrNW onpeaenATbCA 0AHO3HauHo. OQHAaKo BO Bpema W3BepPXeHWUN
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TOr0 MAM MHOFO BYJKaHa NPOMCXOANN0 MHOMECTBO MECTHbIX 3eMNETPACEHUIA C
0aHUM 1 Tem ke S—P. CBA3L TaKWUX 3eMNEeTPACEHWIA C ABATENLHOCTLIO BynKaHa
He BbI3bIBAET COMHEHWA, TaK KakK COBMNajfalT U asuMyTbl Ha ByNKaH, U paccTof-
HUe, onpepeneHHoe no senvuune S—P. B 1952 r. wa ceiicmocTaHumm “'Knoum'
6bin ycTaHOBNEH BEPTUKaNbHLIM CeMCMOorpad, YTo NO3BONUAO OAHO3HAYHO ONpe-
AENATL a3UMYT Ha 3NUUeHTP. Mo HaNUYMI MHTEHCUBHLIX MOBEPXHOCTHLIX BOMH
Ha pacctoAHuAX 20—40 KM MOXHO CyaUTh, YTO OYaryu 3eMNeTPACEHUA nexar Ha
rnybuHe He 6onee 5 kM. Takum 06pazom, UMeEA a3UMYT Ha INULEHTP, BENUYUHY
BpeMeHn S—P W oueHKy rnybuHbl Ovara, MOXXHO NPUBNWXKEHHO ONpeaenvTh
KOOpPAWHATLI 04aroB ByNKaHWYeCKWX 3emnetpraceHuid. MNocne opraHvMsaumu cei-
cMMYecknx craHumi 'Koseipesck” u “AnaxoHuny’’ (1960 r.) ctano BozmMOx-
HbIM ONpefeneHe KOOPAWHAT O4arOB MECTHbIX 3eMNeTPACEHWI Gonee TOMHO.
Hauunan ¢ 1962 r. npu onpepefieHnn KOOPAUHAT HaMbBONEE CUNBHBIX MECTHBIX
3eMNETPACEHUA WCNONbL30BAaNUCk A8HHBIE W APYruX CEMCMWYECKMX CTaHUMWiA
KamuaTku, opraHnsoBaHHbIX K 3TOMY BpemeHu [12] .

B HacToAwei paboTe npu onpeaeneHUM KOOpAWMHAT O4aroB MECTHbIX 3emMne-
TPACEHWIA MCMONL30BaNCA TeopeTUYeCKUI rogorpat TUX0OKEaHCKOW celcMuYec-
KoM akcneauumn WMnetutyTa cusukn 3emnu AH CCCP, noctpoeHHsin ana Kam-
YaTKWM AnA BONH P u S—P ¢ wHTepsanom no rny6uHe ovara 8 10 km [11].
OcHoBHble faHHbIe, MCNONL30BaHHLIE MPY NOCTPOEHWM 3TOrO rogorpada, npuse-
AEHBI HAXKE.

Cnoit MowmocTs H, Ckopocte V p, Vp/Vs

i KM Km/c
OcapnouHbin 15 4,0 1,80
"paHnTHbIR" 15 5.8 1,73
"BaszansToBBLIA' 15 6,7 1,73
BepxHAA MaHTUA - 78 1,73

Mpu onpeaeneHu KOOPAWHAT OYaroB BYNKAHWYECKWX 3eMNeTPACEHHWA WC-
NOnNL30BancA MeTOA MaccOoBOTQ ONPEAENEHUA KOOPAWHAT O4aroB, NpeanoMXeH-
Heit H0.B. PusHnuenko [14], KkOTOpLIM NpUMEHAETCA ANA ONpPeaeneHnA Koopau-
HaT TeKTOHWYEeCKUX 3emneTpaceHuin KamuyaTku.

OwnbKK OnpegeneHnA KOOPAWHAT OYaroB BYNKaHWYECKUX 3eMNeTpAceHui |
TAMa U MECTHbLIX TEKTOHWYECKUX 3eMMNETPACEHWI ¢ rnybuHoin ovara 5—40 Km He
NPeBOCXOAAT 5 KM, ecnu Mx 3NUUEHTPbI NeXaT BHYTPU TPeyronbHUKa ¢ BepLum-
Hamu B pailoHe ceicmocTaHumid Knoun'', “KoswipeBck’ wn “"AnaxoHudy’’, u
10 kM, ecnu 3nMUEHTPLI NexXar 3a Npeaenamu 3Toro TPeyronbHWKa Ha PaccToA-
HUM He 6onee 120 km ot HanbBonee yaaneHHoW craHuwn. [Npu onpeaeneHnn Koop-
AWHAT 0YaroB BynKaHuueckux 3emnerpAaceHuid |1 u 111 TMnoB ¢ rnybuHoM ovara
meHee 5 KM BeTpevawoTcA Gonblwive TpyasocTw. Mpy onpegeneHun KoopavuHaTt
BynKaHu4seckux semnertpaceHni 1l v 11l TMnoB no kKamyaTcKoMy rogorpady uac-
TO He NOMyYaeTCA XOPOLUEA CXOAMMOCTM BpEMEHW HW ANA OAHOW u3 rnybuH,
XOTA BCE TOYKW XOPOLUO NOMXATCA Ha rpathuk Bapaty ¢ yrnoBsim KoadguumeH-
Tom, paeHeim 0,70—0,80. B cnyvae, kKorga onpegeneHue anUuUeHTPoOB NPOU3BO-
AWTCA NO TPeM CTaHUMAM, hopManbHO MOXKHO MONYYMTh XOPOLUYID CXOAUMOCTb
BpEMEH, HO MpW 3TOM ABHO BMAHO, 4TO OuUeHKa rnybuHbl ouara nonyvaetca
38BbILWEHHOW, @ INMUEHTP NewWT AANEKO OT ero ANCTBUTENLHOrO NOMOMXKEHWA.
Hanpumep, npu onpepeneHnn KOOpAWHAT O4aroB 3emneTpAceHni |l Tuna, cBA-
3@HHbIX C NpopbIBOM NoboyHoro kpatepa um. Muiina B 1966 r., xopowyt cxo-
AWMOCTb BPEMEH NO TPEM CTaHUWAM MOXKHO NONYYWUTHL NO NanetTkam AnA rnybuH
20—30 kM, HO NpPK 3TOM ANWUULEHTP CABUraeTCA Ha BOCTOK OT MECTa NpopblBa Ha
12 km. OpHaKO N0 HaNWMYMKO MHTEHCUBHLIX NMOBEPXHOCTHEIX BOMTH U MO CKOPOCTH
WX pacnpeneneHua BUAHO, 4TO OYar nexxut B6NM3M 3eMHOM NOBEPXHOCTU B Cnoe
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BynKaHoreHHsIx ocagkoe [15]. MNpu onpeaenednn KOOpAMHAT OYaroB 3eMNeTpa-
ceHuit 11 TMna, CBA3aHHLIX C AEATENBHOCTLIO BynkaHa BeabimaAanHoro B 1960—
1961 rr., No TpeMm CTaHUWMAM Ny4liad CXOAUMOCTs BPEMEH NONy4aeTCA Nnpu rny-
6une ovara 30 kM. Mpu 3TOM 3NUUEHTP CABWUraeTCA Ha KOro-BOCTOK Ha 20-Km
OT KpaTepa, HO MO 3ace4Kam Nno asumyTam c ceiicMocTaHumi "Knwoum’” n "Ana-
XOHYMY'' aNUUEHTP NEXKT B KpaTepe BynkaHa [1].

B tabn. 1. npuBeseHbl BpemeHa npobera ceiCMMYECKWX BOMH OT ByfKaHa
lesenyy (1964 r.), Besbimannoro (1960—1961 rr.) u npopsisa nobBouHoro
Kpatepa um. Tuitna Ha cknoHe BynkaHa Knwvuesckoro (1966 r.) ao ceicmu-
vyeckux cradumi “Knoun”, "KosbipeBck’” 1 ""AnaxoHuny’’, B3ATbIE MO Kamyat-
CKoMY roporpady AMA HyneBoW rny6uHbl oyara, W CpeAHWe W3MepeHHble Bpeme-
Ha. Tak Kak ovaru BynkaHuyeckux semnetpraceHunii |l n Il Tunoe o6bi1yHO nexar
Ha ynaneHun He Gonee 5 KM OT gHa aKTUBHOro KpaTepa BynKaHa U OTK.JIOHeHWUe
BO BCEX HanpasreHUAX PaBHOBEPOATHO, 33 U3MepeHHbIe BpeMeHa NPUHATLI cpea-
HWE 3Ha4YeHWA BpPEMEH, B3AThIE He MeHee Yem no 10 Hanbonee YeTKO 3aMMUCAHHLIM
3emnetrpAceHAM |l TMna Ha Bcex Tpex ctaHuuAX. [py 3TOM cpeaHWe KBaapaTy-
Hble OTKNOHeHWA He npesbiwawT +0,5 ¢ ana Bpemen P u 0,3 ¢ anA BpemeH
S—P, 4TO COOTBETCTBYET OTKMOHEHWIO MNONOMXEHWA 3NUUEHTpa OT CpeaHero
Ha 3 KM.

Wz 1abn. 1. BMAHO, 4TO Npu BYNKaHWYecKkux semneTpaceHnAx |l Tuna ecerpa
HabrniopaeTcA 3anasabiBaHKe CeMCMMYECKUX BOMH MO CpaBHeHWI ¢ roporpadom
Ha BCEX CEMCMMYECKMX CTaHUMAX, NMPU4YEeM MpU 3eMNEeTPACEHMAX OT BynKaHa
llesenyy u npopsiBa noboyHoro Kpatepa um. Muitna 3anasgbiBaHne BOMH NOYTH
OAMHAKOBOE Ha BCEX CTaHUMAX. YBenu4YeHue BpemeH tp ¥ S—P npoucxoauTt 3a
CYeT TOro, YTO o4arn BynkKaHuyeckux 3emnetpaceHud Il w Ill TvnoB nexar
BbiLUE YPOBHA MOPA, B PeIXMbIX NOPDAAaX KOHYyca BynKaHa, a 6tp u d (S—P) no-
Ka3blBalT BpemA, Heobxoaumoe AnNA npobera BonH OT oyara AO YPOBHA MOPA.
[Moatomy, ecnv nNpu onpeaeneHWt MNONOMKEHWA 3NULEHTPa BYNKaHWYeCKOro
semneTpAceHun || TMna no kamuatcKkoMy roporpacdy BEBOAUTE OAHY W TY e no-
npaeky 6tp u & (S—P) BO BpemeHa Ha Bcex CTAHUMAX, MOXHO MOMIYYNTE XOPO-
LYK CXOAMMOCTE BpPEMEH ANA NaneTku c HyneBol rny6uHoi. MMpn 3tom anu-
ueHTp Byaer nexkatb B6NU3M KpaTepa, T.e. BGNM3W ero AeCTBUTENLHOMO NONoXKe-
HWA, C owKnbBKoW He Bonee 5 KM, a No BenuuuHe 6tp MOXKHO OLEHWTL BbICOTY
ouara Hag ypoBHEM MOpA.

Mo paHHbIM ceiicMopasseaku [16], cpegHAR CKOPOCTbL pacnpOCTPaHeHWA
NPOAONEHLIX BOMH B KOHYyCe ByfiKaHa pasHa 2,6 km/c. Otciopa, MCNonoays
AaHHble Tabn. 1, MOXHO 3aKNK4YMTh, YTO Npeobnagarllee GONLIUMHCTBO O4YaroB
semnetprAceHuin Il Tuna, cBA3aHHLIX C AeATenbHOCTbD BynkaHva lesenyy B
1964 r. (6tp = —0,1 ¢}, nexxut Ha BbicoTe okono 200 M Haa ypoBHEM MOpA, a
npu useepxeHnn noboyHoro kpatepa um. MNuitna B 1966 r. (6tp = —0,6 c) —Ha
goicote 1200 m Han ypoBHem MopA. [TocneaHAA BenuuviHa BNonHe peansHa, TaK
KaK BOPOHKW B3pbiBa NpW npopbiBe NOBOYHOro KpaTtepa nexart Ha CKNOHe Byn-
KaHa Knoyesckoro Ha Beicote 1800—2000 m. Heckonsko' GonbluaR BenwynHa
3anasAbiBaHUA CEMCMMUYECKMX BONH Npu npopsise no6o4yHoro kpartepa um. Muii-
na (cm. tabn. 2) Ha ceiicmocTtaHumMn “Knwun’’, BO3MOXHO, CBA3aHa C TEM, 4YTO
npeo6rianaouiee GONLIWWHCTBO 3NUUEHTPOB 3eMMETPACEHWUIA NEXMUT HECKONbKO
Aanblue OT CeHCMOCTaHUWM B pailoHe BEPXHUX BOPOHOK B3pbiBa (3a KpaTtep npo-
pbiBa NPUHATa CPEAHAA YacTb LENOYKW BOPOHOK B3pbiBa) . 3 paBeHCTBa OTKNO-
HeHWA BpemeH npobera ceCMWMYECKWX BONH OT BynkaHa lesenyy u npo-
pbiea uMm. MMuilna K CeNCMUYECKWUM CTaHUWAM W COBMNAAEHUA 3NWLUEHTPOB C
KpaTepamyM MOMHO 3aKniouuTh, YTO CTPOEHWE BePXHEeW 4YacTu 3eMHOW KOpbl
B 3TOM pailoHe Mano OTNUYaeTcA OT MPWHATOro MPW NOCTPOEHWW KaM4aTCKO-
ro roporpaca.
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Tabnuya 1

Mo rogorpad Mo ro- | Name-
Ceiticmo- Aau- HA= Op Y- MamepeHHbie AOrpa- | peHHsie
CTaH- A, km* | myr, il M by
umnA rpaa.

tpc | S—P tp, ¢ S—P btp, ¢ |6(S—P),c

Wesenyy
Ky 46 33 98 7.4 99+05 7,4%02 -0,1 0
Anxy 77 22 15,1 1153 155%05 11,5%0,6 -04 0,2
Kap 110 54 20,7 15,4 206*05 15,5101 +0,1 -0,1
Cpearee 0,5 0,3 -01 -0
: Mpopsie um. Muiina
Kny 25 206 6,1 46 68*06 6,0%0,2 -0,7 -04
Anxy 16 324 4,1 32 4605 35103 -05 -03
Kap 51 83 105 8,0 11,0x0,3 8,3%0,3 -05 -03
CpenHee 0,5 +0,3 -06 -03
BeabiMAHHBIA

Kny 42 204 9,0 6,8 9,405 7,3%0,2 -0,4 -05
Anxy 16 260 4,0 32 56105 45%0,2 -16 =13
Kap 45 102 9.6 7.3 11,2106 88106 -16 =15
CpepnHee 05 10,3

* Acm — PacCTORHME OT CTAHUMM A0 KpaTepa.

3HauuTenbHO cnoXHee 06CTOMT AeNO MpW ONpedeneHWK NONOXEHUA KOOpAM-
HaT o4aros 3emneTpAceHui |l v |11 TMNOB, CBA3aHHLIX C ABATENLHOCTLIO BYNKaHa
BesvimAardHoro. Ecnu 3anaspsiBanve NpoaonbHbLIX CENCMWUYECKMX BOMH Ha CTaH-
umm “"Knroun”’, paeHoe 0,4 ¢, MOXXHO OGBACHUTL TEM, YTO O4aru 3emmeTpPACEHUIA
nexkat Ha sbicote 1000 M Bbilwe ypoBHA MOPA, TO AONOMHUTENLHOE 3arnasfbiBa-
HMe Ha ceilcmocTaHuMAX “Kossipesck” 1 "AnaxoHumy’’ Ha 1,2 ¢ TpyaHo obbAc-
HUTb. BO3MOXHO, 4TO Ha BOCTOK i Ha 3anaj OT BynKaHa CTPOEHME 3€MHON KOpbI
pe3aKo OTNM4YaeTCA OT TOro, KoTopoe BbINO MPUHATO NPU MOCTPOEHUM KamuaTt-
ckoro rogorpaca. He ucknioueno Takxe, 4To nogobHoe ABNeHve obycnoBneHo
Bonblioid acumMmMeTpueid 8 ctpoeHuM Kodyca Bynkava BessimAnHoro. B 1969—
1971 rr. B6nM3an BynkaHa Be3abIMAHHOrO MPOBOAMNMCH CreuMansHbie paboTsi
no W3y4YeHWro ero mukpocerdcMuyHocTW. OCHOBHOW NYHKT perucTpaunu Gein
ycTaHoBfeH B 3 KM OT Kpartepa BynkaHa. [lnA onpegeneHvA asumyTa Ha anu-
UEHTP W CKOpOCTeW pacnpocTpaHeHWA CeWcMMYecKMX BOMH WMCNOML30Banuck
TPexToueyHan W NpodmnbHAA YCTAHOBKM C pasHocom ceicmorpagos go 400 m.
Mpu 3tux pa6oTtax 6bINO YCTAHOBNEHO, YTO B OCHOBHOM MYHKTE PerucTpauuv
fipu ByRKaHwuueckux semnerprceHuax |l tuna spema S—P wuamenretcA ot 0,8
Ao 1,5 ¢, a asaumyT Ha anuueHTp coBnaaaeT ¢ NONOXEHWeM Kpartepa BynKaHa.
Mo BpeMeHn S—P MOXKHO 3aKAIOYUTL, YTO OYarM 3eMNETPACEHWI nexaT Ha yaa-
neHun He Gonee 2 KM OT AHa aKTMBHOrO KpaTepa ByrfikaHa. 3To XOpoLwlo corna-
CYeTCA C OUEHKOW, NpUBeAEHHON BbiLUe.

W3 npoBegeHHOro aHanusa cneayeT, YTO KamyaTcKMiA rogorpad u mMetoauka
MaccoBOr0 OMNpeaeneHuA KoopauHaT 0YaroB 3eMNeTPACEHWW, NpUMEHAEMBbIE
npu 0BpaboTKe AaHHbIX HaBnoaeHWA Hap TEKTOHWYECKUMU 3eMNeTPACEHUAMMU
KamuaTku, MoryT 6biTe MCronb3osaHbl U ANA OnpeaeneHWA KOOpPAUHAT OYaros
BYNKaHWYECKUX 3eMNeTpACeHUI | TUna, oYarv KOTopbIX Nexar Ha rny6uHe 6onee

13



5 km. [AnA onpepeneHMA KOOPAWHAT OYaroB BYNKaHWYECKWX 3eMNeTpACEeHW
I1=IV TvnoB Heo6xoaMMO NOCTPOEHKME MECTHOrO rogorpada ANA KaXkaoro Byn-
kana. OaHako 3to TpebyeT NOCTaHOBKM CreuManbHbiX CEMCMOpPa3BefoyMbIX
paboT M UCKNKYaET BO3MOXKHOCTb NPUMEHEHWA METOAA MacCOBOT 0O ONpeaeneHlA
KooOpAWHAT O4YaroB, 4TO 3HaYMTENBHO 3aTPYAHRET OGDBGOTKY AdHHBIX 3emMneTpA-
cenuin. Mo nuTepaTypHbIM AaHHbIM, BONBLIMHCTBO CTPAaTOBYNKAaHOB C XOPOLWO
BbIPaXXEHHbIM KOHYCOM WMEET OMHAKOBLIA CKOPOCTHOW pa3spes U CpeaHAA CKO-
POCTb NPOACNBHLIX BOMH B KOHyce BynkaHa okono 2,5 km/c. Mostomy 8 nep-
BOM MNpUBAMMKEHUM MOXKHO CYMTaTh, YTO CTPOEHWE 3€MHOW KOPpbI NOA BCEMM
BynKaHamu KamuyaTku mano oTnu4aeTcA OT MPUHATOrO NpK MNOCTPOEHUW Kam4aT-
ckoro rogorpaca, a cpegHAA CKOPOCTb NPOAONLHLIX BONH B KOHYCax BYNKaHoB
paeHa 2,5 km/c. Caenas Takue gonyLweHUA W BBEAA NONpaBKy 3a BbICOTY oYara
3eMNeTPACEHWA Hag YPOBHEM MOPA, MOXHO MCMOMb30BaTh KaMYaTCKWA rogo-
rpay v MeToA MAaccoBOro ONpeaeneHuA 3NUUEHTPOB npu 06paboTke AaHHbLIX
Bynkanuyeckux semnetpacennid |1 v Il Tunoe. Mpu atom, ecnu BynKaH OKpy-
JKEH He MeHee YeM TpeMA CeMCMMWYECKMMWM CTaHUMAMMK, owMbBKK B onpeaeneHnu -
NONOXKeHWA ANUUEHTPa He By ayT npeesbiwaTs 8 KM.

Mpwn obpaboTke AaHHbIX HabnoAeHWA Haj BYNKaHWYECKMMKW 3eMNeTPACEHWA-
MU JOMXEH YYMTbIBATbCA XapakTep 3anucu 3emneTpaceHwin, Wbo npu dopmans-
HOM OnpefeneHMn KOOPAMHAT O4aroB BYNKaHUYECKUX 3EMMETPACEHMA no
CTaHAapTHOW MeToAMKE MONYYatoTCA Bonbluve OWMBKWM M NPUHUMAKTCA HeBep-
Hble peleHUA OTHOCUTENLHO aKTUBHOCTU BynkaHa. B paitoHe CeBepHoW rpynnei
BynKaHOB KamyaTKu MMeICA TONbKO TPWU MOCTOAHHbLIE CEACMMUYECKUE CTaHLMK,
no faHHLIM KOTOpPbLIX B OCHOBHOM U BeeTcA 06paboTka xapaKTepucTMK MecT-
HbIX 3eM/ETPACEHUNA.

BynkaHuyeckue 3emneTpAceHMA | TUma Ha 3TUX CTAaHUMAX WMEKT YeTKue
BCTYNNEHUA NMPOAOMbHbLIX U NONEPeYHbIX BOMH, 3aMUCb KOPOTKAA, NOBEPXHOCT-
HbIE BOMHbI OTCYTCTBYIOT UMW BbIpaXeHbl O4eHb cnabo U ux amnnutyaa A; <
< Ag. Wx ouaru nexar Ha rnybuHe Gonee 5 kM. KoopavHaTbl 04aroB atux sem-
NeTpAceHWn HeobxXoaMMO ONpeaenATb CTAHAAPTHLIMM METOAAMM NO Kamuart-
CKOMY roaorpady.

BynkaHuyeckue semneTpAceHUA |l Tuna UMEIOT YeTKKe BCTYNNEHWA Npoaonb-
HbIX U NONEepeYHbIX BONH U ANWHHLIA WAneid NoBepxHOCTHLIX BonH cA; = (1—
5) Ag. Ux ovaru nexar Ha rny6uHe mMeHee 5 KM, @ 4acTo v BbILLE YPOBHA MOPA,
B KOHYyce BynkaHa. BynkaHuyeckue semnetprceHus |1l Tuna no xapakTepy
3anucu oYeHb NOXQXkM Ha 3emneTpAceHWA || TUNa u OTNMYaTCA OT HUX 6OnbLLUK-
MW NEpUOAaMW MPOAONLHBIX BONH W BONBLUMMU aMMAUTYAaMMU NOBEPXHOCTHBIX
BonH (A; = (5—10) Ag). Wx ouarm nexart B cnoe pbixnbiX 0Cagkos B6NN3N
Kpatepa BynkaHa. [lpu onpeaeneHn KOOpAUHAT O4aroB ByNKaHUYECKUX 3emne-
TpAceHwit |1 v 11l TMNoB, HeCMOTPA Ha GonblunMe HEBA3KW BpemMeH, Heo6xoaumMo
NonL30BaThCA NaneTkamu TONLKO AnA HyneBoW rnybuHsi. MNpu atom cneayet
naneTky ycraHaenueaTb TaK, 4ToBbl U3 BpemMeH tp M S—P Ha Bcex CTaHUMAX
Bbl4MTanach oAHa W Ta ke BenuunuHa 6tp M & (S—P). Mo 6fp MOXHO OUEHWTB
BbICOTY Ou4ara 3emMneTpACeHMA Haa YpoBHEM MOpPA, KOTOpaA paBHa h =
= 0,8-:2500-8tp, M, ecnu 6tp BoipaxeHo B ceKyHaax. Ecni Ha cecMUYecKUX
CTaHUMAX "Kmo-m” Ko3asipeBck” 1 ""AnaxoH4yuy'’ perucTpyupyloTca 3emneTps-
cegun Il n 11l Tunoe c BpemeHamu tp u S—P, Gnuakumu (£0,6 ¢c) K npueeneH-
HbiM B T1abn. 1 anA BynkaHa Be3biMAHHOTO (M3MepeHHbI® CpeaHue), TO HeT
COMHEHMA, YTO OHW CBA33aHLI C AEATENbLHOCTLIO BynKaHa De3biMAHHOrO U MX
‘ovaru nexkat B6nu3n gHa KpaTtepa BynKaHa.

MonoxeHne anuueHTpa UCTOYHWKA HEMpPepPbIBHOrO BYNKAHWYECKOro Apowa-
HWA (3emneTpAceHunit V Tna) onpepenAeTcA 3aceyKamuy No a3MMyTam Ha MCTOY-
HUK M3 ABYX-TPex MyHKTOB HabnwaeHWA. A3UMYT Ha UCTOYHUK ADPOXaHWA onpe-
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AENAGTCA TPEXTOYEYHOW CeNCMUYECKOWN CTaHuued No caBury ¢as B NOBEPXHOCT-
HbIX BONHax. 3ToT metoa noapobHo onucaH 8 paGoTte astopa [1].

B cnyuae, koraa BynkaHvuyeckoe ApoXaHue npeacTaBnrAeT co6ol NoBepxHOCT-
Hble BOMHbI, MOXXHO CAenaTh TONLKO OUeHKY rnyBuHbl uctoynuka. CornacHo
Teopun [17], B ABYyXCnoitHOW Cpeae o CKOPOCTAMM PacripocTpaHeHUA nonepey-
HbiX BONH by M b, NpW ycnoBWu, YTO CKOPOCTb B BEPXHEM cnoe by < b, , BO3HK-
KawT BonHbl JlABa, hazoBaA CKOPOCTb pacnpocTpaHeHWA KoTopblix Vi nexur
B npeaenax by < V; < b,, a hasoBan CKOpPOCTb pacnpocTpaHeHWA BonH Paner
Vg = 0,9 b,. 3HaA cKOpOCTHOM paspes BynkaHa u onpegenus ta3oBble CKOPOC-
TW pacnpocTpaHeHMA BonH PaneAa u JlABa, MOXHO caenaTh BbIBOA O rnybuxe
WCTOYHUKA ApOXaHMA. Hanpumep, npu m3BepxeHuu BynkaHa Knwouesckoro B
1960—1963 rr. ckopoctu BonH Panea u llasa 6binu okono 1 km/c. Cneposa-
TENbHO, WCTOMHUK HENpepbIBHOr0 BYNKaHWYECKOro APOXKaHMA HaxXOoAWTCA B
cnoe BynkaHuyeckux ocaakos ¢ Vg < 1 km/c, T.e. Ha rnybure He Bonee 1 Km.

Ouary BynKaHU4ecKMx 3eMMETPACEHWIA B3PLIBHOrO TWNa HaxoAATcA B6NMaw
AHa kpartepa. x koopauHaTel MOryT GbiTe ONpeaeneHs! Gonee TOMHO NpU Cryue-
HUM CETU CEMCMMYECKUX CTaHUMIA BOKPYr KpaTepa.

3. ONPEAENEHUE 3HEPIUU
BYJNIKAHWUYECKUX 3EMNETPACEHWRA

Onpepenedve 3HepruM BynKaHWYECKMX 3emneTpAceHnid Ha KamuaTke B pas-
NUYHbIE nepuoabl HabnwaeHWW NPOM3BOAUNOCL PAasNUYHBIMU - METOAaMM.
I'.C. lNopwkos [18], ucnonbayA COOTHOLLEHUE MEXAY 3HEPruel TEKTOHUYECKUX
3emneTpAcednid £ u marumtygoid M (lgé = 1,5 m +11,8), nonyunn amnupuyec-
Ky opMyny ANA OnpeaeneHyWA 3HEPrMM 3eMNeTPACEHWA BynkaHa be3bimAH-
HOro Ha ceicmocTtaHuun ""Knwouu’’, 3anucaHHbiX annapatypoi obwero tuna
(T, = 12,5 c), cnepyowero Bupa: Igf = 1,5lg4 + 145, rpe A — amnnutyaa
MaKCMManbHOr0 CMELLEHUA B MWKPOHax, a 3HepruA £ Bbipa)keHa B 3prax.
B ceoux pabotax astop [1, 19] B KauecTBe OTHOCMTENLHOW IHEPTETUMECKOW
XapaKTepUCTUKKW BynKaHWyecKUX 3emnetpaAceHwid |—1l1l Tunos, CBA3aHHLIX C
W3BepPXKEHWAMKN BynkaHa BesbIMAHHOrO ¥ NpopeIBOB NOGOYHLIX KpaTepos Byn-
KaHa Knwu4eBCKOro, Mcnons3oBan NAOTHOCTh 3HEPrMu 3eMNEeTPACEHWIA Ha cei-
cMmocTadumn “Knwun'’. HepgoctaTKoM yKazaHHbIX ABYX MeTOAOB ABNAETCA TO,
4TO NonyueHHbie hOPMYbl MPUTOAHBI ANA OLEHKN 3HEPTMKA TONMLKO OAHOr O By N~
KaHa, UM AGI0T OTHOCUTENLHYIO OUEHKY 3Hepruu 3eMNETPACEHWIA M HE NO3BO-
NAT CDBBHHTh BENWYMHBI 3HEPTWWA, abmennemou npu SBMI\ETpﬂCBHHﬂX, CBA3aH-
HbIX C AEATENbHOCTBIO Pa3NUYHLIX BYNKAHOB.

B nocneaHee AecATUNETHE ANA OLEHKWU MECTHBIX W BAM3KMX TEKTOHUYECKNX
3eMMNETPACEHUA LUMPOKO NPUMEHAETCA LWKana 3HepreTUyeckux knaccos K =
= lgEpy [20], rpe E Ax — HEPTUA 3EMNETPACEHWA, BbIPAKEHHAA B AKOYNAX.
OHepruA 3emneTpAceHWin £ ONpepenseTcA N0 CKOPOCTU CMELWEHWA FpyHTa
B 06BbEMHbIX BOMHAX W Pa3sHOCTU BPeMeH BCTYMNEHWA nomnepeyHbiX W NPOAONL-
HBbIX BONH S—P.

OnA 3HepreTUyecKol KnacCUUKaLUMM KaMUaTCKUX TEKTOHUYECKUX 3emne-
TprAceHud C.A. ®epotoseim [21] B 1968 r. nocTpoeHa yTOYHEHHaA LWKana
JHepreTMYecKMx KnaccoB K, KOTOpaA WUCMONbL3YETCA ANA OnNpeaeneHun aHepruu
3emneTpAceHuin ¢ rny6GuHoi ovara ao 200 km u S—P = 0,7-80 c. Wkana paccuu-
TaHa ANA ONpeAeneHWA 3HEepPreTMYecKoro Knacca Nno MakCUManbHOW CKOpOCTH
cmeuwednA (A/T) ax B NonepeyHon BOMHe ANA 3eMNETPACEHUA, 3anMUCaHHbIX
cecmorpathamin © nepuoaom cobeTBeHHbIX Konebanwii maRTHMKa T, = 1,2 c.
OpHako oHa MOXeT 6e3 cyLlecTBEHHO! NOr peLIHOCTU NPUMEHATLCA ANA onpeje-
neHuA K no sanucAm ceWcmorpados ¢ 7, = 0,7-1,0c. 3a 3HepreTMyeckui
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KNacec TeKTOHWMYECKOrO 3eMMETPHCEHUA MPUHUMAETCA CPeaHee 3HayeHne Kamyar-
CKOW CeTn craHuum

K=21
n

- My

(K; +6K;),

rAe N — YMcno celicMOCTaHUMiA, yvacTBOBaBWWX B onpeaenedun K; K; — 3Hep-
reTMYEeCKUIA KNacc no onpeaeneHWAM Ha AaHHOW ctaHumu; 8K; — ctaHuMoHHanA
nonpaeka.

CneayeTt 3aMeTUThb, YTO CeTb ONOPHbIX celicMuyeckux ctanuuii CCCP ucnone-
3yeT He 3HEpPreTUYECKUWIA Knacc 3eMNeTpACeHWi, a maruutyay M. [inA nepexopa
OT OAHOW WKansl K APYroil MOXXHO NONb30BaTLCA CREAYHOLWWM NPUBAMKEHHBIM
cooTHoweHueMm C.A. degorosa [21] : K~ 46+ 15 M.

Tak Kak #a KamuyaTke AnA ONPeAeneHUA 3Hepruu TEKTOHMYECKUX 3eMNeTPA-
CEeHWIA NPUMEHABTCA LUKana aHepreTuyeckux Knaccoe K 1 celicMmuyecKkan annapa-
Typa B6nM3n BynKaHOB MMeeT coBCTBEHHLIVM nepuoa MaATHUKOB ceidcmorpatos
1,2 ¢, ecTecTBEHHO MCNONL30OBATL 3Ty XKe WKany W ANIA ONpPefeneHusA aHeprum
BynkKaHuyeckux semnetpAceHui |—Il1 Tunoe, nMeowmx NnpogoneHLIe U Nonepe-
Hele BonHel. Kpome ynobetea eanHoo6pa3Hoil 06paboTKK AaHHbIX W3MepeHWi
TEKTOHUYECKUX W BYNKaHWYECKUX 3EMIIETPACEHWIA, eavHaA MX 3HepreTMYeckan
KnaccnuMKaumA ynpoLiaeT CpaBHeHWe Mo 3HEPrun BYNKAHWYECKUX U TeKTOHU-
YECKMWX MpOLEeccoB.

JHepreTUdecKUiA Knacc K BynKaHuyeckux semnerpAcenuin 1—111 Tunos, npu-
BOAMMBLIX K 3TOW pabote, onpegenancA no Homorpamme K C.A. deporoBa
1968 r. 3HaueHuA K, onpeaeneHHbie MO 3anNMCAM OTAENbHbIX CTaHUWIA, UMEIT
Gonewoit pasbpoc, Tak Kak B paiioHe CeBepHol rpynnbl BynkaHoB KamuaTku
UMEHTCA 3HaYMTENbHbIE aHOManuK PacrnpocTpaHeHWA celcMmnyeckux sonH. Kpo-
Me TOro, B paHHWil nepuop HabnwoaeHui ceiicMoctaHumuAa “'Knioun' 6eina oGopy-
AoBaHa cHa4ana ceiicmorpacamun Hukudoposa (1947—-1952rr., T, =2,0c), a3a-
Tem ceiicmorpathamu o6wero Tuna (1952—1964 rr., 7y = 12,5¢) .Y106b1 Nnony4nTs
3HaveHuA K, Bnu3Kue K cpeaHemy 3HaYeHWIo No AaHHbiM CETW CEMCMMUYBTKWNX CTaH-
umii Kamuatkw, B 3HaveHuA K, onpeaendemMblé nNo 3anvCAM PasnuuHbiX CEHCMO-
CTaHUWIA U Pa3nNUYHOi annapaTypoi, Bbinu BBeAeHs COOTBETCTBYIOLLMWE MONpaBKH.

B pavnuin nepuoa (1951—1963 rr.) Ha KamuaTckoit BynkKaHonoru4eckoin
cTaduun npu 06paboTke ByNKaHM4YECKUX 3eMNEeTPACEHUI W3MEPANOCL MaKCH-
ManbHOe CMeLLeHWe B NOBepXHOCTHOW BonHe. [pu onpeaeneHnn aHepreTuyecKo-
ro Knacca no 3TMM [AaHHbIM NPKY NOMOLUM HOMOTpaMMbl 3HEPreTUYeCKUX Knac-
coB 3HaueHuA K oKassiBaTcA 3aebiweHHbiMu Ha 0,5+0,3 no cpasHeHuto ¢ onpe-
OENeHHLIMU M0 MaKCUMankHOMY CMELleHWio B nonepeyHol BonHe. Moatomy
B 3HAYEHWA IHEPTETMMECKOTD Knacca, OnpeaesieHHbie No MaKkcumanbHoOMy cMme-
LLIEHWI0 B NOBEPXHOCTHOW BONHe, BBOAWNAck nonpaska, paeHaA —0,5.

Mpu onpepeneHWn 3HEpreTUHECKOro KMacca Mo MakCUMansHOMY CMELLEHWIo
B MOMepeyHoW BONHE Mo 3anucAM ceiicMorpacgoB Hukudoposa HeobxoanMo
BBOAMTL NMonpasBKy, pasHywo —0,5, 3a CYeT TOro, YTo NepMoa MaATHUKA celcMo-
rpacda pasen 2,0 c, a He 1,2 ¢, ANA KOTOPOro paccyMTaHa HoOMorpamma. Takum
o6pazom, NpyY ONpeaeneHUn 3HepreTUYecKoro Knacca No 3anucAmM ceiicmorpa-
toB Hukudoposa nNo makcumanbHOMY CMELEHWMIO B MOBEPXHOCTHOW BoONHE
Heo6xoaMMo BBOAWTL nonpasky, paeHyo —1,0. MNMpu atom ownbka onpeaeneHUA
K He 6yger npeebiwate £0,5 equnnu K.

MNpu onpepeneHnn aHepreTHHeCKOro KNacca BYNKaHWMECKUX 3eMITeTPACEHWA
no MakcumarnbHOMY CMeLLEeHWIo B MOMNepeyHoil BosnHe no 3anucAmM ceicmor pados
Kuproca (7; = 12,5 ¢) aHepreTuueckuit knacc 3asbiwaertcA Ha 1,040,3 v B 3Ha-
‘IEHHH'K, onpeaeneHHble N0 3aTUM 3anNUCcCAM, HBOSXOAHMO BBOAWTL MNMonpaekKy,
16
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Ta6nuya 2

8K pna 3eMneTpACEHUii
i paitona Cesep-
Cedcmo- TEeKTOHUYEC- HOA TRy
CTAHUMA Bynkana llle- | synkana Ge- | npopsisa BYNKaHOB C
Kux dokane- | o, HHOTO Muitn nyBuHOMN
HOro CNoA Y 3bIMA UM, nuna my H
ovara memee
5 Km
Knu 0 0,0%0,4 0,0%0,4
Anxy =0,z -0,7%0,4 —0,7x0,5 (—1,2%0,9) ? 710 5
K3p +0,3 —09%0.3 —1,0%05 —08+0.3 0 90,6

pasHyto —1,0. MNpu onpeaeneHnn aHepreTMYeCKOro knacca K no MakcUmajibHO-
MY CMELLEHWI0 B NOBEPXHOCTHOW BOMHe nonpaBka pasia —1,5. Mpu atom owmb-
KW B ONpeaeneHny sHepreTUYecKoro Knacca He npessiwatT +0,5.

B pesynbTaTe aHanu3a MaTtepvanos ceiicMonorudeckmnx HabnioAeHWi B pailoHe
CesepHoi rpynnel BynkaHoB Kamuatku 3a 1961—1970 rr. 6bInM nonyueHsl
CTaHUWOHHbLIE MOMPaBKW aHepreTUyeckoro knacca (6K) BynkaHWYyecKux semne-
TPACEHWIA Ha ceiicMuyeckux ctaHumAx "Knwoun”, “Kossipesck” 1 “AnaxoHumny’
€O cTaHgapTHoi anA Kamuatku annapatypoi pervoHansHoro tuna (7, =1,2¢),
KOTOpble npuBegeHsl B Tabn. 2. Mpu BbiuMCNeHWM NONpaBoK 6panocs He MeHee
30 semneTpAceHMIA C YETKWMM 3anMcAMM Ha Bcex cTaHuuax. lMonpaeka ana
ceiicMocTaHuMn "“AnaxoHuuy"” BbIYMCNEHA NO BOCbMW 38MMETPACEHUAM NpopsLIBa
um. Muiina v He RBRAETCA HaaexxHoW. [inA cercmocTtaHumm “Knioun'' nonpaeka
onpegeneHa ToNbKO Mo 3eMneTpAceHWAM Bynkada lesenyy. B nepeoi KonoHke
Tabnuubl NPUBOAATCA CTAHUMOHHbLIE NOMpPaBKK, BbluncnenHsie C.A. PenoToBsIM
[21] anA TekTOHMYecKWMX 3eMneTpAcEHMW ¢ ovaramu B chokanbHom cnoe. Mo
AaHHbIM Tabnuubl BMAHO, 4TO NPU 3eMNETPACEHMAX OT PasfNWyHbIX BYNKaHOB
CTaHUMOHHbIE NONPaBKM UMeT Bnuakue sHaveHuA. Mo-BuaumoMmy, cpeaHAR Be-
nuuMHa nonpaeku (nocnegHAA KonoHKa B Tabnuue) ABNAETCA NONpaBKOW K
IHEpreTMYecKOMY Knaccy 3emneTpAceHuid paiioHa CeBepHOW rpynnbl BYNKaHoB
Kamuatku ¢ rnybuHoW ouara MeHee 5 KM, T.e. ANA Tex 3eMNETPACEHWIA, Npu
KOTOpbIX CeMCMUYECKUE BOJTHbI PACNPOCTPAHATCA BAONbL NOAOLUBLI OCaA04HOIO
croA 3eMHON Kopbl. Ha ceicmocTaHumu “"Knwun' cTaHUMOHHaA NonpaBKa v AnA
TEKTOHMYECKUX WM ANA BYNKaHWYECKWX 3eMNETPACEHWA paBHa HyN0, NO3TOMY
28 MOXHO NPUHWUMAaTL KaK ONOPHY NpW PacuyeTe NONpasoK ANA CEACMOCTaH-
LWiA 3TOro painoHa.

Bo Bcex katanorax BYNKaHWYECKUX 3eMMNETPACEHWIN, NPUBOAUMBIX HUXE,
AaeTcA 3HepreTuveckuid knacc K © yyeTom BCEX PaccMOTPEHHbIX MOMpaBoK,
T.. Mocne BBeAEHWA MNOMNPaBOK 3a rPyHTOBblE YCNOBWA B pPaiOHE CTaHUMM,
YacTOTHYH XapakTepUCTUKY annapartypsl W TWUN BOMHbLI, WCMNONL3OBaHHOW MNpw
onpeaeneHny aHepreTMYeCKOro Knacca.

Takum oBpa3oM ANA BynkKaHWYecKWx 3eMMeTPACEHWA A3eTCA 3HepreTUvec-
KW Knacc, NpYBeAeHHbIW K CpeAHEMY 3Ha4yeHWo 3HepreTM4ecKoro Knacca no
AaHHBIM CETW CeNCMMYecKMxX cTaHumin Kamuatku. MNpu atom owmnbku B onpe-
AENEHWN 3IHEPTUM BYNKAHWYECKUX 3eMNEeTPACEHUA pasNWuHeIX BY/IKAHOB He
NpeBbiaT 0AHOro nopAgka. [locne BBejeHWA MOMNPaBOK —3IHEPreTUYECKUI
Knacc BYNKaHW4YeCKWX 3eMMeTpAceHWiA ABNAETCA aBCONTHOW 3HEPreTUYecKOon
XapaK TEPUCTUKOW OYara 3eMNeTPACeHUMA W MOXeT ObiTb WMCNONbL30BaH Npu
CPaBHEHMWN 3HEPT UM BYNTKAHUYECKNX U TEK TOHUYECKUX npoueccos,
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4. XAPAKTEPUCTUKWN CEACMMUYECKOIO PEXHUMA BYJNIKAHOB

MNop ceiicMUYECKUM pEXMMOM BYNKaHa NOAPa3yMeBaeTCA COBOKYNHOCTh
BY/IKGHWYECKMX 3eMNETPACEHWIA, CBA38HHBIX -C €ro AeATEeNbHOCTbIO, paccMart-
puYBaeMaA B MPOCTPaHCTBE U BO BpemMeHW. YCTaHOBNEHWE NPOCTPaHCTBEHHO-
BpeMeHHOW CBA3M MEeXAY BYNKaHWYECKUMU 3eMNETPACEHUAMM U U3BEPHEHWUA-
MW BYNKaHOB Heo6xoauMo ANA NPOCNEXUBAHUA MyTeil ABMMEHUA MarMbl,
M3YYEHUA MEeXaHM3Ma U3BepXeHUd 1 paspaboTku MeTofoB NPOrHO3a W3Bepike-
HUI NO CEACMONOrMYECKMM AaHHbIM.

Mo mexaHuM3mMy ouYara BynKaHWHecKue 3eMNeTPACEHUA =111 Tunoe mano oT-
NWYEIOTCA OT TEKTOHWYECKMX 3eMMETPACEHWH WM MNpU U3yyeHUU CENCMUMECKOrOo
pexuma BYNK3HOB MOXHO WCNONb30BaTh Te e XapakTepuCTUKW, KOTOpble
MPUMEHAIOTCA B CEHCMONIOTMM NpK M3YYeHWN TEKTOHWUYECKUX 3eMMeTpPACEHUN.
OpaHako cneayet nog4yepKHyTb, YTO LWMPOKO NMPUMEHAEMbIA B BYNKaHONOr1u
TepMuH ‘“‘ceiicMMuYecKan aKTUBHOCTL'' 0Bo03HavaeT niobyw cedicmMUYecKylo AeRA-
TeALHOCTh BYMKaHa, a He YMCNO 3EMMNETPACEHWUA ONpPeeneHHOro IHEPFeTUYECKD:
ro Knacca B eauHWLe 06bema B EAMHULY BPEMEHW, KaK 3TO NPUHATO B CEWCMONOTUK
[20]. HenpepbieHoe BynkKaHuyeckoe ApokaHue B GONbLIMHCTBE Cryyaes npea-
cTaBnAer co60i0 NOBEPXHOCTHbLIE BOMHbLI U NOXOXE H8 MOPCKUE MUKPOCEHCMbI,
a ByNKaHW4YeCKMe 3eMneTPACEHWA B3PbIBHOr0 TMNa MOXHO yNoaobuTe 3eMneTpAce-
HUAM, BO3HUKAIOLWWM NPU B3PbIBax: B3pPbIBYaTbiX BELWLECTB B PbIXNbIX NOPOAAX.
Moatomy ANA UX XaPaKTEPUCTUKK M M3YYEHUA MOXHO NPUMEHATE Te Xe Xapak-
TEPUCTMKM W METOAb!, KOTOPbIE MCNONbL3YITCA NP W3y4eHWH MUKPOCEACM M
B3pPLIBOB,

HauGonee obomu v NPOCTLIMA KONWYECTBEHHBIMU (hU3NYECKMMU XapaKTe-
pucTMKaMu Nboro 3eMnNeTPACEHUA ABNAKTCA KoopauHatbl ouara (x, y, z),
BPeMA ero BO3HWKHOBEHWA to W 3HepruA semnetpacenna E. Takum o6paszom, B
npocTeiilem Buge Kaxaoe 3eMNETPACEHUE MOXHO OXapakTepu30BaTh NATUMEP-
HOW BenuuuHOW (x, v, 2, to, E). Mo mepe HeoBxpaMMOCT MOTYT BbiTh MCNONL-
30BaHbl U ApYyrye XapakTepucTuku semnetpaceruil. B synkanonorum nawbons-
Wwee pacnpoCTpaHeHue nonywunu creayroume xapax'repucmxu BYNKaHWYECKHUX
3eMNIETPACEHMIA.

KoopauHatel o4aroe BYNKaHWYeCKUX 3eMNETPACEHUN 3an.a|o1"ca reorpacdm-
HECKUM MONOXEHMEM 3NWUEHTPOR (WwMpoTa M AonroTa anuueHTpa) v rny6uHON
oyara. Tak Kak o4arv BynKaHW4YecKUX 3eMNeTPACEHUA MOTYT NeXatk B NOCTPOM-
Ke BynKaHa Bblle YPOBHA MOpPA, rny6uHa ovara MoXeT BbiTh U OTPULATENLHOW.
WHorpa npu petanbHbiX UCCNEAOBAHWAX CEMCMWMUYHOCTI BYNKAHOB rnyBuna ova-
roOB 3eMNETPACEHWIA OTCYMTLIBAETCA OT AHA KpaTepa WUnu OT YPOBHA AHEBHOM
NOBEPXHOCTH B paccmaTpuBaeMoM paitoHe. OgHako Hambonee yao6HO OTCHUTBI-
BaTb rMy6BuUHY O4ara BynKaHW4eCcKuX 3eMneTpACEHUA OT YPOBHA MOPA.

Bpema B ovare yKa3sbiBaeT BpeMA BO3HUKHOBEHWA 3eMneTpAceHuA. [ina syn-
KaHWYeCKMX 3eMneTpAceHui OHO onpegenAeTcA O6LWeNpUHATEIM B ceicMOonoruu
cnocobom no rpadmky Bajatnw ¢ touocteio Ao 0,1 c. OAHaKo ANA MHOrUX
Ueneit; HanpUmMep Npu PACCMOTDEHUMA UIMEHEHNA celicMuuecKo aKTUBHOCTH BO
BpPeMeHM NO A3aHHbLIM OAHOW CEACMWUYECKOW TTaHUMW, BPEMA 3eMNeTpPACeHUA
MOXET ONPEAENATLCA C TOYHOCTLHD A0 MUHYThI, Yaca U CYTOK,

JHepruA 3eMneTpAcCEHUA ABNAEGTCA rNaBHOW ero AMHaMMYECKON XapakTepuc-
TUKOA. JHEPruA 3eMNeTPACEHMA — 3TO 3HEPrUA CeACMMYECKMX BOMH, UCXOAR-
wux ua obnactv ovara semnetpAceHvMA. OHa cocTaBnAeT TOMLKO HEBONLLIYHO
yacte (0,1—-10%) oT nonHo aHeprum, BelgenAemMoil B oyare. B kauectse oTHoCK-
TENbHLIX AUHAMUYECKUX XAPAKTEPUCTUK BY NKAHWYECKWX EEMHETDHCBHHI‘;l WHOraa
MCMONb3YIOTCA MaKCUMAanbHbIE CMELLEHWA B MOMNEPeYyHOl WK NoBepPXHOCTHON
BOMNHaX WK NNOTHOCTL 3HEPIrMK NO AaHHLIM OAHOW U3 CEMCMUYECKUX CTaHLWA.
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lMpu paccMoTpeHWU U3MEHEHWIA FHEPrUKU BYNKAHWUYECKUX 3eMMETPACEHUW BO
BpemMeHu £ (t) ucnbiTbiBaeT Gonbluve KoneGaHUA, NO3TOMY 4acTo BMECTO 3HEp-
FUN UCTIONB3YIOT YCNoBHYI0 aedopmaumio € = \VE [1], rpadmku kotopoii € (t)
BCNeACTBME MeHblMX KonebaHuiA Gonee yaobHbl npu ananuze. Kpome Toro,
ucnons3oBaHue ycnoBHOW aethopMaumni HamHoro ynpoluaet o6paboTKy AaHHbIX
HabnwpaeHWin Hap 3eMNEeTPACEHMAMM M aHanua mMartepuana. Tak Kak 3HepruA
semnetpaceHun £ ~ (A/T)?, ycnoeHaa pedopmauna € = E = (A/T). Cym-
MapHaA ~ ycnosHan pedopmauMA  Heckonekux  (n)  3emneTpAceHuid €, =

n
= ZB;(A/T);. 3pece A — MaKCAManLHaR amMNIMTYA3 CMeWeHUA B monepey-

HOWM BOMHE /-TOro 3eMneTpAceHunA, a 7; — ee nepuod. MNpu perncTpaumny Bynka-
HUveckux semrieTpaceruit |1 u 111 TMNOB OT OAHOrO W TOrO e ByNKaHa Ha OAHOM
M TOI e CTaHUWM, FUMOLEHTPanbHOE PAcCTOAHME 3eMNEeTPACEHWIA U3MEHRETCA
mano '11 koadhcuumenT 3 Byaet OAHUM U Tem ke ANA BCeX 3eMNeTPACEHWUNA, T.e.

€, = BZ (A/T) ;. Kpome Toro, B 3TOM criy4yae nepvoj BOSHbI B MaKCUManbHON
1
tasze 7; Ttakxe uamenaercA mano (7; ~ T) M ero MOXKHO BbIHECTW 33 3HaK

< n
CYMMWUPOBaHWA, T.e. €, = -—?_ZliA,. Takum o6pa3som, NpuM NOCTpoeHUW rpacmka

HaKOMNeHWA YCNOBHbIX AedopMaLMii ONepauma CBOAUTCA K NPOCTOMY CYMMMPO-
BaHW ckopocted cmewenuit (A/T); wnu cvewenunin (A;), a o6pabortka
CEI';ICMOI'pBMM K M3MEpPEHUID MaKCUManbHbIX aMmninTya n NnepuogoB Unuv ToNbKO
oaHux amnnutya. BenuunHa koaddmumenta § ANA QaHHOro ByfKaHa U faHHOM
CTaHUWM Nerko HaxOAWUTCA M3 COOTHoweHuA € = v E = B{A/T). OH uucneHrHo
paBeH KOPHIO KBagpaTHOMY W3 3HEPruM TOro 3eMNeTPACeHWA, NPU KOTOPOM
A/T=1.

MoeTopAemMoOCTs BYNKaHWMYECKUX 38MNETPACEHUIA XapakTepusyeT COCTOAHME
M CBOWCTBA Cpeabl, B KOTOPOIA flexaT oyaru 3emneTpAceHuid. [lnA BynkaHuyec-
Kux 3emnetpaceHuid | —i1l TMNOB, Tak e Kak W ANA TeKTOHWYECKUX, 3aBUCK-
mocte N(E) unu N(A) B asoitHOM norapumMUyeckoM Macluitabe MMeeT NUHewn-
Hyto copmy (Igh = —yK + b uan g = —migA + C) , a ANA B3pbIBHLIX 3eMNeTPA-
ceHuil — napabonuueckyo (3, 8] .

Yactora semneTpAceHuid xapakTepuayeT cocToAHMe BynkaHa. OHa wicneHHo
paBHa KONWYECTBY 3eMMETPACEHWIA OMPEAeneHHoro TUNa B eAVHWLY BpPEeMEeHM.
Beuay npocToTbi NOCTpOEHMA M HarfAAHOCTM 3Ta XapakTepucTMKa Haubonee
4acTo ucnonb3yetcA B Bynkavonoruu. OgHako B GonblMHCTBE C/y4aeB 4acToTa
3eMNeTPACEHWIA onpeaenAeTcA N0 AaHHLIM OAHOW CEMCMMYECKOW CTaHUMM, Haun-
HaA ¢ YPOBHA HafieXHON PerucTpauvu 3emneTpAceHWil Ha Heid. B atom cnyuae
4acToTa 3eMNETPRCEHWUIA 3aBUCUT OT 3NULEHTPaNbHOrO0 PacCTOAHWA W 4YYBCTBM-
TenbHOCTW annapatypsl. lMoaroMy oHa 6GygeT AaBaTh TOMLKO OTHOCMTENbHOE
W3MeHeHMe 4acTOTbl 3eMMETPACEHWIA ANA AaHHOMO BYNKaHa U AaHHOW CTaHLMK M
HE MO3BONUT BECTU CPaBHEHWE YacTOT 3eMMETPACEHWIA PasNU4HbIX BYNKAHOB.
JTOro MOXKHO AOCTUrHYTh, ECNM ANA BCEX BYNKAHOB paccMaTpuBaTh 3emneTps-
CeHWA, HAYMHAA C OAHOIO M TOrO XKE 3HEPreTUYECKOro YPOBHA.

MakcumanbHaa 3HepruA BYJ/IKAHUYECKWMX 3EMINETPACEHWI XapakTepusyeTr
NPOYHOCTL NOPOA M CNOCOBHOCTb AAHHOrO BynKaHa HakannuveaTb YNpyrue Ha-
NPAXKEHWA.

OTHOWeHne aMNANTY A CMeLeHUiA (MaKeumankHbIX Unu cpeaHUx) B Npoaons-
HOﬁ 4] nonepeqﬂoﬁ BONHax XapaKTepu3ayeT Oouar 3eMneTprAceHMA, @ OTHOLWeHue
MaKCcUManbHbIX amMnAUTy4 CMELLeHWA B NOBEPXHOCTHOW W NONEPEeYHON unu
NPOAONBHON BONHax — rNy6GuHy o4ara.

YacToTHbie CNeKTPbl CEMCMMYECKMX BOMH XAPaKTEPU3YHT OYaru By/KaHu-
YECKWX 3eMNeTPACEHWIA U Cpeay, B KOTOPbIX OHWU NPOMUCXOAAT.
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M3yyeHne cedCMUYECKOro pexkMma BYNKaHOB BEAETCA Mo ABYM Haripaene-
HWAM. PaccmarpuBaeTcA NpOCTPaHCTBEHHO-BPEMEHHOE pacnpejgeneHWe Bynka-
HUYECKMX 3eMNeTPACEHUA WM pacrnpegeneHve Bo BPEMEHWU CeMCMMYECKOW aKTWB-
HOCTU. AHanW3 NPOCTPaHCTBEHHO-BPEMEHHOTO pacrpefeneHun o4aroB BYNKaHu-
4eCcKMUX 3eMneTpraceHuin TpebyeT cnoXKHOW u anuTensHown o6paboTku maTtepuana.
Pacnpegenenne BO BpemMeHM CeMCMMYECKOM aKTUBHOCTM XapakTepu3yer B nep-
BYI0 OvYepeab COCTOAHWE BYNKaHa W MexaHu3m ussepxeHuin. OHO ABNABTCA OC-
HOBOW ANA KPaTKOCPOYHOr O ONEPaTUBHOIO NPOrHO3a N3BEPXKeHWA BYIKaHOB.

Bynkannyeckune semnerpaceHunA || v 111 Tunoe, npeaBapAowWmMe N3BEPXKEHUA,
BCErAa NPOUCXOART POAMW W Nepej U3BepXKEHUWEM PerucTPUPYHOTCA AECATKU W
COTHM 3emneTpAceHui B cyTku. C uensi nporHo3a uasepxeHuii Heobxoauma
onepaTtuBHaA Mx obpaboTka. Moaromy anA HabnwWAEHWUA 3a CEINCMUYECKUM PEXU-
MOM BYNKaHa J0MKHbI BbITk BbIBpaHbl TaKUe XapaKTepUCTUKKU, KOTOPLIE NO3BO-
nanu 6el nerko, Npocto W BeiIcTpo BecT obpaboTKy CeMcMOrpaMMHOro mMare-
puana u ero avanusa. [lnA BynkaHoB 3Ta 3agaya obnervyaetcA TemM, YTO oyaru
semnetpAcennit |1—IV Tunoe Bcerna nokanusoBaHbl B CPaBHUTENbLHO Hebone-
wom obveme B6AM3M AHa aKTUBHOIro Kpatepa. B atom cnyvae anAa HabniopeHua
3a CEMCMMYECKMM PEXMMOM BY/IKaHa UHOTAa OCTaTOMHO UCNONL30BaTh AaHHbIE
TONbKO OAHOW CEMCMMYECKOW CTaHLUMM, CYATAA asuMYT Ha INWUEHTP U ANULEHT-
panbHOe paccToAHWE ANA BCEX 3eMMNETPACEHUA OAHWMK WU TEMU XKe, 8 B KayecTse
XapakTepMcTUK BbibWMpas ycnoBHy AedopmMauuio, 4acTtoTy 3emMneTpPACEHUN U
MaKcMManoHy amnnuTyay 8 nonepeyHoin sonHe. O6paboTka cedcmorpamm B
3aTOM Ccny4ae CBeAeiCH K ONpeaeneHuio BpeMeHW 3eMMeTPACEHWA € TOYHOCTbIO
0O MWUHYTbI U W3MEPEHWI0 MaKCUManbHbIX aMNAUTYA CMeLLeHWiA B NONepeyHon
BonHe. PacnpepeneHve xapakTepUCTMK MO BPeMeHW NPeACcTaBnAeTCA B Buae
Tabnuu, a Tak>ke B HarNAZHOW chopme B BUAe rpadmka HaKoONNeHuAa YCNOBHbIX
AechopMaumini U rUMCTOrpamMMm 4acTOTbl U MakKcUManbHOW amMnauTyAbl 3eMNeTpA-
ceHWid. [InA ueney NporHo3a M3BepXKeHMin MOXKHO TAKXKE UCMNOSb30BaTb BENUYMHY
Koathdmumenta Yy M3 rpachmka NOBTOPAEMOCTM 3eMNETPACEHUA, OTHOLIEHWE
aMnaMTya cMeweHWd (Mnu avepruu) B NPoAONbLHOW WM NOMepeyHoM BOMHax u
4acTOTHbIE CMEKTPbI CEACMUYECKUX BOMH, OAHAKO ANA NONY4YeHUA 3TUX XapakTe-
puctuk TpebyetcA Bonee cnoxHaA obpaboTka maTepvana. OnepaTMBHOCTL Npo-
rHO3a MOXHO MOBLICUTL NYTEM BBEAEHWA MawMWHHOW 06paboTKW U aHanu3a ma-
Tepuana.

5. NPUHUWUN COCTABNEHWA KATANOrA
BYNKAHWYECKUX 3EMMETPACEHWA

B oTnuuve OT TeKTOHMYECKMX 3EMNETPACEHWIA, Kak NpPaBuno, CBA3aHHBLIX C
NPOTAMXEHHbIMKU TEONOTUYECKMMMW CTPYKTYpamu, BYNKaHMYecKue 3emMneTpAace-
HWA B GONLLUMHCTBE CNyYaeB CBA3aHbI C Y3KO NOKanu30BaHHbIMW B NPOCTpPaH-
cTee o6bveKTamu — BynkaHamu. [10 3ToW »e NpuuMHe 3HEPruA ByNKaAHUYECKUX
3eMnNeTpACeHU 3HAYUTENbHO MEHbLUE 3HEPTUM TEKTOHUYECKUX 3eMMeTPACEHWUHA
U OHW PErucTPUPYTCA MEHBLLIMM KONMYECTBOM CEACMMYECKMX cTaHuuid. Moa-
TOMY OnpeaeneHne KOOpAWHAT O4aroB BYNKaHUYECKUX 3eMNeTPACEHUIA C aocTa-
TOYHOIW TOYHOCTBH He Bcerga Bo3moxHo. OaHako ANA HabnwgeHWA 3a celcMu-
HYECKWUM pPEeXXMMOM M COCTOAHWEM BynkKaHa 4acto 6GbiBaeT AOCTATOYHO AAHHbLIX
OAHOW CEeMCMMHECKOW cTaHuuu. Takoe cBoeobpaane 3ynKaHWYECKUX 3eMNeTpA-
CEeHWA U NOCTaBNEHHbLIX 33434 AOMKHO YYNTbIBATLCA MPW COCTaBNEHWM Kartanora
BYNKaHWYECKUX 3eMNETPACEHWN.

B paiione CesepHow rpynnei synkados Kamuatku 8 1951—1970 rr. cywect-
BOBana OTHOCMTENBHO peaKanA ceThb CEUCMMYECKMX CTaHUMWA, NO3TOMY KOOpAM-
HaTbl O4aroB WMHCTPYMEHTanbHLIM NyTEM ONpeaeneHbl TONbKO ANA 3emneTpAce-
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HWiA | TMNa W YacTyHO aAnA 3emnetpAceHuid |l v 111 Tunos. B 10 e BpemA 3aeck
NPoM30LINO OrpoMHOe KonuuecTBo 3emnetpAcenuni |1 u Il Tunoe u IV Tuna,
CBA3aHHbLIX C M3BEPXXEHWAMMW BYNKaHOB, KOTOpble 3aperucTpupoBaHbl OLHOW
CEeMCMWYECKOW CTaHUMeln U KOOpAMHATLI 0YaroB KOTOpPbIX TOYHO He onpeaeneHsl.
OpaHako 3TW 3eMNEeTPACEHMA NpeacTaBnAT BoNbLIYIO LEHHOCTL ANA XapaKTepuc-
TUKW COCTOAHWA BYNKaHOB B paccmmpmsaemuﬁ nepuoa ¥ ANA U3YYEeHUA Mexa-
HU3Ma u3BepxeHkA. [03TOMy B Katanore NPUBOAMTCA YeTbipe Buaa Tabnuy
BY/NIKaHUYECKUX 3eMMAETPACEHMIA, OTPAXKAOLWINX Pa3NUUHY0 nonHoTy o6paboTku
W pasnuyHbIe TUNbI 3eMNETPACEHMIA.

B Ttabnuubl nepsoro Buaa BKNueHbl Te 3emnetpacednA |—II1 Tvnos, AnA
KOTOpbIX ONpefeneHbi UHCTPYMEHTaNbHBIM NMyTEM KOOpAUHAaThI o4ara. [na atux
SEMHBTDHCGHHﬁ AdHbl BCe OCHOBHbIE XapaKTEPUCTUKW . yKa3kiBawTCA gara, Bpe-
MA B ou4are ¢ ToyHocTeo Ao 0,1 ¢, KoopauMHaTel anuWueHTpa, rnybuHa o4ara u
3HepreTuyeckuin Knacc. 3emnetprcerua |l u l1l Tuna npuBegeHsbl coBmecTHO Bes
paspeneHvA Ha TUNbI.

B tabnuuax BTOpPOro BWja NPUBOAATCA BynKaHuyeckue semneTtpAceHuA |l u
111 TMNa No gaHHbLIM OAHOM ceMcMuyYecKon cTaHuun. B Tabnuue npueoaATcA aara,
BpeMA 3eMNEeTPACEHWUA, Pa3HOCTL BPEaMEeH BCTYNNEeHWW nonepeyHorn M Npoaonb-
HOW BOMH, MaKCWManbHaA aMnnuTya CMELLEHWA TPYHTa B NONepeyHon unu no-
BEPXHOCTHOW BONHE W ee Nepuoj, 3HEPIeTUYECKUIA Knace 3eMNeTPACEHUA, @ TaK-
e pacCTOAHME OT CECMOCTaHUWM A0 KpaTtepa BynkaHa. 3emnetpAceHuA |l u
Il Tuna npuBeaeHsl coBmecTHO Ge3 pasgeneHuA Ha Tunbl. Bpemena semneTprce-
HWA MPUBEAEHbl C TOYHOCTBIO A0 MWHYTbI, TaK Kak BGoAblLUaA TOYHOCTL TEPAET
CMbICAl, KOrAa 3eMNeTPACEHME 3anucaHo TONbKO OAHOM cTaHuueid. B wavecTse
AWHAMWYECKON XapaKTEPUCTUKKU AaloTCA MaKCUManbHble CMELLEHWA U UX Nepro-
Abl, TAK KaK OHM Haubonee npocTel U yao6HbI npu 06paboTke maTepuana 1 Npu
aHanu3e CeMCMMYECKOr0o PeXuma, XOTA W ABNAKTCA OTHOCUTENBHBIMW XapaKTe-
puctukamu. B KavectBe abconmTHOM AMHAMWYECKOW XapaKTepUCTMKK AaeTcA
3HEepreTUYECKWUIA KIacc 3eMNEeTPACEHWUA, NONYYEHHbIA NO 3aNMCAM OAHOW celcMu-
YecKoW CTaHuuM Nocne BBeAEHWA NMONPAaBOK 33 TPYHTOBBIE YCNOBUA, YacTOTHYIO
XapaKkTepucTUKY anRapaTypsbl ¥ TUM UCNONb30BaHHOW Npu 0b6paboTke BONHLI.

B Tabnuuax TpeTbero BMAa NpUBOAATCA OCHOBHbLIE A@HHLIE O HEMPEPLIBHOM
BYNKAHWYECKOM ApOXaHuM (3emnetpAceHWA V Tuna) No AaHHbIM OAHOW ceil-
cMocTaHuui. B atux Tabnuuax ykaabiBaeTcA Aata, UHTepBan BpeMeHW, CPeLHARA
amMnnuTyaa ApoXaHuA U nepuog kKoneGaHWiA Npu ApoXaHWW NO OAHOW COCTaB-
NAOLWEA, a Take PacCcTOAHME OT CelcMOCTaHUMKM A0 KpaTepa BynkaHa. CpeaHAn
aMnnuTyaa ApOowaHWA ONpeenAeTCcA Kak cpegHeKBaapaTW4yHaA aMnnauTyaa 3a
YKa3aHHbI MHTepBan BpeMeHu.

B Tabnuuax veTBepTOro BMaa NPUBOAMTCA TOMBKO KONWYECTS0 OTMEYEHHbIX
BYNKaHWYECKUX 3eMMETPACEHUN B OMpeAeneHHble WHTepBansl BpeMeHU, HauuHanA
C ONpeAeneHHoro YpoBHA MakKcuMarnbHbIXx amMnnuTyd. Tabnuuel atoro Buaa npu-
BOAATCA TONLKO B CNyYae, KOraa eecyTOYHO MpoUCXOAMNo OT HeCKONMbKUX
AECATKOB [0 HECKOMNbKWX COTEH cnabblX 3eMNEeTPACEHUA W HET BO3MOXXHOCTH
npov3BecTH Ux nonuyo obpabotky. B TO e BPeMA WCKNIOYaTh UX M3 PaccMmoT-
peHUA HeuenecoobpasHo, Tak Kak B HUX COAEPKUTCA ronesHanA WHopmMauua o
COCTOAHWUM BYnNKaHa.

B 3aknioyeHMe HeoBX0AMMO OTMETUTB, YTO HEKOTOPaA Pa3HOPOAHOCTL Kara-
nora o6ycnoBnexa B nepey oYepeab MHOroo6pasuem CEMCMUYECKUX ABMEHWUH,
CBA3aHHbIX C AEATENbHOCTLIO BYNKAHOB, U CTpeMneHvemM cobpaTte BOBAUHO Beck
MMEIOLWMIACA MaTepuan, KOTOpLIA MOXET XapaKTepu3oBaTh COCTOAHWE BYNKaHOB
B paccMaTtpuBaeMblid Nepuoa.



rnABA Il
SEMNETPACEHWA BYNKAHA WEBENYY

1. CEACMUYHOCTb BYNKAHA

Bynkau lileBenyw — camblil ceBepHbld AeWCTBYIWMA BynkaH KamyaTku —
pacrnionoxeH B Touke nepeceveHnA Kypuno-Kamuatckoin v AneyTckoi BynKaHu-
yeckux ayr. OrpoMHeIM OAWHOYHBEIM MacCMBOM BO3BbILLAETCA OH B CEBEPHOW
vactu LlenTpansHo-Kamuatckoi aenpeccun mexxay xpebramu Kympou (Ha Bocto-
ke) v CpeavHHeim (Ha 3anage) . MakcumansHan Bsicota Mmaccmea — 3335 m. Copo-
COM BYNKaH paz6uT Ha ABe YyacTu: Haubonee BbICOKYI0 — CEBEPO-BOCTOYHYH (oCTa-
TOK APEBHEro cTPaToByfKaHa) WM OnyweHHy — lro-3anagHyto. B oro-zanagHoi
4acTW COCPeAOTOoYeHa BCA COBPeMeHHaR AEATENbHOCTs BynkaHa [22, 23].

CoBpemeHHbie M3BepXKeHUA Bynkaa lleBenyy HOCAT NPOMEXYTOYHbIA XapaK -
Tep Mexay wussepxeHWAMu Tunoe Mepanu n Mow-lene. M3annAHui nasossix no-
TOKOB He NPouCXoauT, Nasa BbXKMMaETCA B BMAE KYNonoB unu BeibpacsiBaeTcA
B BuAe arnomeparta u nenna. Maeep)keHWA CONPOBOXAAOTCA KOCbIMW B3pbiBa-
MW ¥ nennoesiMu Tyyamu. Jlaga — poroeoobmMaHkoBbIe aHAe3nTobl. Mo AaHHbIM
N.A. Tywenko [24], napokcuamansHble W3BEPXXEHWA B FONOLUEHe NMPOUCXOAWUNN
B cpeaHeM oawH pa3 B 150 net u npu KaXxaoM TakoOM W3BEpXeHUM BYNKaH
BsibpaceiBan ot 1 go 10 Mnpa. T peixnbix NpoaykToB. W3BecTHbl nsBepxeHnn
BynkaHa B 1793, 1854, 1879-1883, 1896— 1897, 1925—1930; 1944—1950rr.

MocnepHee usBeprkeHWe Bynkava Llesenyy npousowno ytpom 12 HoRGpA
1964 r. OHo HOCMNO NAapoKcU3ManbHbIM XapakTep ¥ NPOAOMKANOCh OKOMO
70 mun (c 7 4 07 mur o 8 4 19 MuH No MecTHOMyY Bpemenu) . MpubosuaHoe
nennoeoe obnako NOAHANOCE Ha BbLICOTY okono 20 kM. (enen BebiNan Ha
nnowaan okono 10° km®. Ero macca ouewusaercA B8 8 - 10° 1. BuiGpole-
HbIA NPU M3BEDKEHUWU NMUPOKNACTUYECKWIA MaTepuan obpa3oBan NoKpos nnowia-
abto okono 70 km?2 n mowHocTso okono 10 m. MakcunmansHaa anvHa nUpoKnac-
TUYeCKWX NOTokoe okono 16 kM. Macca NnMpoknacTMYecKOro Marepvana oKono
1,6 - 10? T, nonoeuHy KOTOPOro COCTAaBNAET OBEHWNLHBLIA MaTepuan. O6wWan
Macca M3BEpPrHyTOro martepuana ouewweaetcA B 2,4 - 10° T, B Tom uucne
1,6 - 10° T 1oBeHunbHOro matepuana [9].

Makpoceiicmuyeckue uccnefoBaHWA B paloHe BynkaHa He Bbink CucTemMaru-
YECKMMW, @ NPOBOAMNMCE NONYTHO paboTaBwvMKU Tam BynKaHonoramu, Mo gaH-
Heim ALA. Menniinosa (23], 8 1945—1950 rr. cnabeie BbiGpockl nenna w 05no-
MOYHOIO Marepuana conpoBoaanvce cnabbiMu COTPACEHWAMM FPYHTA, a packa-
neHHaA Tyuya GonbWwuWX PasMepoB — CHUNbHBIMW COTPACEHMAMU TPyHTa W BO3-
Ayxa. Hawbonee 4acTo W CMNLHO COTPACEHWA W MOA3EMHbLIM Tyn OWYLANMCL
B86nuan aktueHoro kynona. KonebaHwA rpyHta 06bIMHO Gbink ropu3oHTanb-
HBIMW 1 TONBKO U3pPeAKa BEPTUKANBHBIMMN.

CelficMonoruueckue HabnopennA B 1948—-1958 rr. [lpocmotp martepuanos
ceiicmonorudeckux Habnoaenwin 3a 1948-1958 rr. [256—29], korpa paborana
TONLKO OAHAa cedcmuueckan cTaHuuA, ybBexaaer B tom, yto 8 1949—1951 rr.
Ha ceicmocTaHumn “Knoun'' BeiNo 3aperucTpUupoBaHo 3HaYMTENbHOR KONUYECTBO
3EMNETPACEHWIA, CBA3aHHLIX C AEATENsHOCTLIO Bynkava lesenyy, Ho 3to ocra-
Nock HE3aMEYEeHHbIM, TaK Kak 3emMneTpAceHWA Bbinu oveHb cnabbiMm W onpepe-
NWTb NONOMeHWe X anWuUeHTpoB 6Gbino HeBo3amoxHo. CyaR No xapakTepy 3anu-
ci BONBLLUMHCTBO MECTHBIX 3EMAETPACEHUIA C HEYETKMMU BCTYNNEHWAMU 06BLEM-
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HbIX BOAH W S — P, paBHbiM 6—9 ¢, cBA3aHO C n3Bep)keHnem BynkaHa llesenyy.
B oTnnume OT APYTrYMX MECTHbIX 3eMAETPACEHUI B UX 3aNWCH WMEETCA ANUHHBIV
LWNeAd MHTEHCUBHLIX NOBEPXHOCTHBIX BOMH C OTHOCWTENBHO BONBLIMM Nepuo-
Aom koneGaHuin. 3emMneTpPACEHUIA C yKa3aHHbIMKM Bblwwe npusHakamu g 1948 r.
3aperucTpupoBaHo He 6bino. B 1949 r. 3apervctpuposaHo 26 Takux 3emMneTpA-
ceHuin, B 1950 r. —9 u B 1951 r. (mapT—maii) — 6.

Ceiticmonornyeckue HaGniopesna B8 1958-1970 rr. (c okTABpA 1958 r.)
nposoavnuce Ha ceicmoctaHumax “‘Knwoun” v “Koseipesck’’, a c asrycra
1960 r. v Ha cecMmocTanumn AnaxoHuny’’.

B paccmaTtpusaemsiii nepuvofs BYNKaHWYECKWE 3eMNETPACEHWA B paioHe
BY/KaHa NpoOMCXOAMNKU OYeHbs PEAKO, 3a UcK noveHnemM 1964 r., koraa Bein oTme-

veH Gonbwoi pon 3emnerpAcednid |l v Il TMnoBe, npeasapABWMIA K conpo-
BOXAaBLUMIA HOABPLCKOE 3BEPXKEHUEe BYNKaHa.
BcTynneHna npoaonbHbiX ¥ nonepevyHbix BonH 3emnetpAceduid |l v 1l Tu-

NoOB, NPEABAapPABLUMX W3BEPXKEHWE, Ha BCeX Tpex ceMcMocTanuuAx veTkue. Cpea-
HEE 3HAYEHWEe Pa3HOCTH BCTYNNEHWIA NMONEPEYHBIX W NPOAONbHBIX BONH Ha Ce#-
cMocTaHumu "Knwoun” pasHo 7,4 ¢, Ha cTaHumAx “AnaxoHund” n “Kossi-
peBck” — 11,4 n 15,5 ¢ cooTBeTcTEEeHHO. KaXKyLWaACA CKOPOCTb pacnpocTpaHe-
HWA npoaoneHbiXx BonH pasHa 6,0 £ 0,2 km/c. Bonee noapo6HO 3eMneTpACEHUA
onucansl B paborax MN.W. Toxkapesa [9,.30].

HenpepsiBHOE BynKaHW4yeCKOe ApOXKaHue B nepuop u3seprxeHnA 12 HoABpA
1964 r. perncTpuMpoBanock GNMKHUMKM U yaaneHHbI MM CENCMUYECKUMW CTaHUWA-
mn Kamuatku. Ha ceidcmoctaHumm "Knwun' Ha ceicMorpammax annapaTtyps!
pervoHansHoro tuna (7 = 1,2 c) makcumansHaA amnauTyAa APOXKaHMA He
npeeocxoauna 10 Mkm, a npeobnapawwwmii nepuon pasex 1,2 c. Ha 3anucAx an-
napatypel obuwero Tuna co cTonoobpaszHoOW XapaKTepUCTUKOW B WMHTEepBane
nepuoaoB 0,5—12 c npeobnaparowme nNepuobl BYNKAHUMYECKOr 0 APOXaHUA ne-
wat B wHTepsane 2—3,5 ¢, a ero amnnutyaa npubnuantensHo B 5 pas Goneuwe,
4eM Ha 3anNUCAX annapaTypsi PerMoHansHOro TMna.

2. KATANOr 3EMNETPACEHWA

[aHHble O BCex ByNKaHWMYECKWUX 3emneTpAceHWAx synkana lWesenyy 3a
1958—1970 rr. npuseneHs! 8 | vactu ""Katanora' B tabn. 1.1 n 1.2.

B paccMmaTtpuBaembiii nepuos  BYAKEHWYECKMX 3emMneTpAceHvid | Th-
na 3aperucTpuposaHo He 6bino. [laHHbie O TEKTOMMYECKWX 3EMNETPACEHWAX
paioHa, npuneralowero K BYnKaHy, nyBnuKyloTcA exerofHo B cBopHukax
""3emnetpacenua 8 CCCP”.

Mpeo6napaowee 60nbLUIMHCTBO BynKaHwyeckux 3emnerpacednit Il u 11l Tu-
nos, npuBoavMmMbix B Tabn. 1.1, npomnsowno & 1964 r. n BeiNo CBA3aHO C M3Bep-
weHveM BynkaHa lliesenyy 12 HoAbpa 1964 r. HecmoTpAa Ha TO, YTO ANA MHO-
rmx 13 HUX 610 ONpeseneHo NonoXeHWe 3NUUEHTPa M rnybuHa ovara, aTtu
AaHHble B Tabnuuax He NPMBEAEHBI, TaK KaK BCE 3TU ANUUEHTPSI NEXKaT Ha yaane-
HAW He Bonee 5 KM OT aK TMBHOTO KpaTepa, 8 TOYHOCTh ONpeAeneHnA KOopauHaT
paBHa 5 km. Oyaru seMneTpACEHNA nexat Ha rnybuHe 0—5 km.

B T1abn. 1.1 no paHHbIM ceiicmocTaHumn "Knoun'' ykasaHeli: Bpemsa 3emne-
TPACEHWIA No [pPUHBMYY C TOYHOCTB) A0 MWMHYTbI, BpemA S—P, MaxkcumansHan
amnnuMTyaa CMelWeHuA B NOMEpeYyHOoW BOMHE W ee NEepuoa, a Takyke 3HepreTu-
yeckuid knacc semnerpAceHnA K. B Tex cnyvaAx, Korpa kakan-nnbo BenvunHa
He morna 6bITe onpefeneHa No AaHHbIM celicMocTanumn “Knoun'', B Tabnvue cae-
nax nponyck. B nepmoa ¢ 8 4o 204 11 HoaBpa 1964 r. 3anuce Ha BnmkHKMx ceircmo-
CTaHUMAX 13-33 BONLLIOrO KONWYECTBA 3eMNETPACEHWIA Hepa3bopyuKnBa v aHepreTH-
YECKWA Knacc NPMBOAWTCA MO AaHHBIM KaM4YaTCKOMN CETH CEMCMMYECKUX CTaHUWA.
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MonHoTta Tabn. 1.1 8 oTAensHbLIe nepuoAsl pasnuyHa. B nepnoa 1961—1963
nm 1965—1970 rr. peructpuposanuce 6e3 NponyckKoB BCe 3eMNETPACEHMA C
K >8 B 1964 r. 7abnuua ABAAGTCA MONHOW ANA 3eMNETPACEHWit: 1)
K 26,58 nepuoac 1 AneapA ao 124 10 HoAbpA; 2) K =7 —c12 00 20 4
10 Horbpa; 3] K = 9 — ¢ 204 10 HoAGpA po 84 11 HoRGpA; 4) K = 10 —
c800204 11 HoAbpA; 5) ¢ K=8 —c 204 11 HoABpAa po 31 aexabpA.

MNpuBegeHHbie B Tabn. 1.2 AaHHbie 0 CPEAHWX aMNAUTYAax BYNKaHUYECKOrG
APOXaHWA MoryT cogepatb ownbrku ao 50%, TaKk Kak u3-3a CNOXKHOCTK 3anu-
Cch OHM B3ATLI npubnukenHo. OgHako BpeMeHa M3MENEHURA aMnMTYAbl ApPOXKa-
HWA COAEPXKaT OWNOKKN He Bonee OAHOU MUHYTBI.

3. CEAICMUYECKUA PEXWM BYNKAHA

W3 1abn. 1.1 karanora crneayer, YToO OCHOBHaA Macca BYNKaHWYEeCKUX 3eMpne-
TpAceHn npousowna B 1964 r. u 6binM OHW CBA3aHbI C U3BEPXKEHWEM BYfKaHa
lWesenyy 12 Hor6pA 1964 r. Nepsoe semneTpACeHHE U3 3TOW CEPU NPOM3OLLNIO
24 AxapA. CHayana seMNeTpACEHWA NPOMCXOAMNKU peaKko, a B Mae 6Gbin oTMe-
yeH He6onbLwoW poit 3emneTpAceHui [30], KoTopbii ABHO yKa3biBan Ha Npobyx-
peHue Bynkada. C 3Toro BpemeHyW HaYanucb HenpepbiBHbIe HAabNOAEHWA 3a cei-
CMMYECKMM peXXMMOM BynkaHa. Kaxabie Aa AHA ¢ cedcmocTaHumm “‘Knioun'’,
"Ko3zsipeBek” u "AnaxoHuuu’ B MHCTUTYT BynKaHonoruv nepepaBanuce Bee
AaHHble O 3eMNEeTPACEHUAX W NO HWUM CTPOUNUCL Fpatuku CEeNCMUMECKOro
peXxMma BynKaHa, YTo noasonuno 3a 10 aHeit A0 vM3BepKEHWA NPeaynpeauTs O
ero BosmoxHocTu. C mMaA Benack NOArOTOBKAa K W3yYeHUIO u3BepeHwA. B as-
rycte Ha cedcmoctaHumax “Knwouu'’ n "KoabipeBck” Bbinu ycTaHoOBREHBI MUK-
pobaporpathsl M caenaHa mONbITK@ OpPraHW3oBaTe MNOMEBY CEWCMOCTaHUMIO
B6nM3n KpaTtepa Bynkana Lesenyu.

KoopauHatel ovaroe 3emnetpraceduid. [lpeobnapatowee GonbLUMHCTBO 3nu-
UEHTPOB BYnKaHuyeckux 3emnetpaceHuid |l u 11l Tunos nexkuT Ha yaaneHuum He
bonee 5 KM OT aKTMBHOrO Kpatepa, a o4aru 3eMneTpPACEHWA pacnonarakTcA
Ha rnybuHe meHee 5 kM. TONbKO B HECKONbKUX CNy4Yaax rnybuHa ovara, BO3MOXK-
HO, Bonbwe 5 KM, Ho MeHble 10 kM. [peanonaraeTca, 4T0 UCTOYHUK HEMPEPbIB-
HOTO APOXKaHWA NeXuT B6NU3N AHA aKTUBHOIO Kpatepa.

MosTopAemMOCTL 3emMNeTpAceHuid, NpeaBapABLUMX w3BepkeHwe 11 HoABpA
1964 r., paccmatpueanack B pabotax [9, 31]. 3a nepuoa ¢ AHBapA no 9 HoABpA
1964 r. koachdumument ¥ = 0,48. Npu paccMOTpeHWM NO OTAENLHBIM UHTEPBanam
Ko3ahhMUMEHT Y B Mepuod ¢ AHBapA no 8 HOABPA nocTeneHHo Bo3pacTan
010,29 0o 0,6, 2 3a TpW AHA A0 Ha4ana U3BePXEHWA HaYan Pe3ko YMEHbLUAThCA W
nepes cameiM Hawanom u3BepxkeHnA poctur sHadvenunA (0,1. HenocpeacreeHHO
nocne ussepxeHWA oH Bo3poc go 0,99.

PacnpepneneHve 3eMneTpACEHMIA MO 3HEPreTMMECKMM KnaccaM B Nepuoa
Ao v3eepxxennA 11 HoRGpA 1964 r. n nocne U3BepIKEHUA NPUBENEHO HIXKE.

K 5 6 7 8 9 10 1 12 13
24.1-11.XI 30 207 116 55 36 26 8 4 0
12, X1 = 31. X1l 9 66 19 6 0 0 0 0 0

Mo npuBeaeHHbIM AaHHBIM, KO3hMhUUMEHT 7 3a BeCb NepUOA A0 U3BEPXKEHWA
pageHx 0,29 v nocne nssepxeHuna — 0,562,

Ha puc. 1 nokasaHbl HEKOTOpble XapaKTEPUCTUKKU CEMCMMYECKOro pexuma
BynkaHa B 1964 r. Pumckumu uncpamu ssepxy o603Ha4eHbl (hasbl UIBEPHEHURA,
rPaHuLbl KOTOPbIX NOKa3aHbl BEPTUK aNbHbI MW NYHKTUPHBIMUW NUHUANIW.

MakcumansHan 3HepruA semnetpAcednit. Ha puc. 1 Ha HkHem rpagduke
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