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More 40 years ago a number of essential regularities has been noted by S.A. Fedotov at research of
the Kuril-Kamchatka seismogenic region seismicity. Major of them are «seismic gaps» and
«seismic cycle» of the strongest earthquakes. In 1965-1968 the method of the long-term earthquake
forecast for the Kuril-Kamchatka region and Northeast Japan on the basis these and some other
regularities has been proposed by S.A. Fedotov [1]. This method is successfully applied till now.
The values of the seismic process parameters for previous 5 years in the most seismically active
strip of the Kuril-Kamchatka seismogenic region (total length of 2100 km, width 100 km and
depths of the hypocenters of 0-80 km) are the initial basis for the specified method long-term
earthquake forecasts [1-3]. Now a number of values for 20 areas, comparable on the size with the
strongest earthquakes areas, for the following fifth years is predicted [2-3]:

e the seismic cycle phase (I - the previous strongest earthquake aftershock period, II - the long
stable seismic energy accumulation phase, III — the seismic activation before the following
strongest earthquake);

e the seismic gaps locations - areas in which a last strongest earthquake was more than 80 years
ago;

e the expected seismic activity Ao (the rationed number of the weak, Ks=10 or M=3.6,
earthquakes);

¢ the magnitude of the average magnitude earthquakes, which are expected with the probability
equal to 0.8, 0.5, and 0.15;

¢ the magnitude of the expected strongest earthquakes and the probability of the M > 7.7
earthquakes.

The D parameter (a released seismic energy rationed value) and A;; (a seismic activity defined on
the basis of the average earthquakes with Ks=11 or M=4.3) are used together with the A
parameter.

The seismic process has the complex, unstable character at the III phase. It is accompanied by the
short-term quiescence periods. Nevertheless, the received for the extensive time and area intervals
data show, that within the last 5-10 years of the seismic cycle the essential seismic process
activation is observed. This fact is the basis for the seismic gaps danger definition. The III seismic
cycle phase probability for the seismic gaps is proportional to 1-B = 1-P(A9)*P(D)*P(A1), where
P(Ay9), P(D), and P(A ) are the accidental appearance probabilities for the observable values Ay,
D, and A, at the II (quiet) seismic cycle phase.

The earthquake forecasts are updated twice a year or more often. Their results are compared to the
other methods forecasts data [2, 3].

For the more than 40-year-old period of the method application the following strongest earthquakes
have been successfully predicted: on Kuril islands (1969, 1973, 1978, 1994 and 2006), on
Kamchatka (1971 and 1997). All these earthquakes filled the seismic gaps among the 2-3 most
dangerous ones [2, 3, etc.].

The last published forecast has been given in October, 2010. It has confirmed the earlier
conclusions concerning the extremely high seismic danger for the Petropavlovsk-Kamchatskiy city
[3].

From the method initial time it was applied also to the strongest earthquakes forecast in the
Northeast Japan region. The place of the strongest earthquake 1968 near the island Honshu forecast
was the first success of the method.

Afterwards the method was successfully used in 2004 at the retrospective Hokkaido 15.XI 2003,
M=8.1 earthquake forecast, and in 2005 at construction of the long-term earthquake forecast for
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2005-2010, when the extensive seismic gap near Honshu island has been detected (this gap was
filled 11.1I1 2011 by the M = 9 catastrophic earthquake).

In connection with the earthquake 11.111 2011 ecological aftermath, when the atomic power station
blocks in a province Fukushima (Japan) were damaged, it is necessary to notice, that in 1975-1976
under the director of Institute of Volcanology of S.A. Fedotov insisting the inadmissible dangerous
building of an atomic power station near to Petropavlovsk-Kamchatskiy has been stopped. The
correctness of this decision is confirmed by the last long-term earthquake forecast.

The important part of the long-term earthquake forecast method, concerning the probability of the
strongest earthquakes foreshocks and aftershocks estimation - «the foreshocks and aftershocks
scenario», was offered in 1994, and justified in practice. These estimations can be used at planning
of the activity, concerning the seismic safety as directly ahead of the strongest earthquake - in the
form of its short-term forecast, and after it - for the danger aftershock estimation at the rescue and
restorative works.

This long-term earthquake forecast method can be used in other, similar on seismotectonic
conditions, regions, and also for the long-term tsunami forecast.

The long-term earthquake forecasts data have been important as arguing for taking advance
measures for seismic safety, seismic protection, and retrofitting. On their basis in 1986-2001 it were
issued 6 of the USSR, RSFSR, and the Russian Federation Governmental Decisions and Orders. In
2006-2008 a number of the Commissions has been given by the Presidents of the Russian
Federation V.V. Putin and D.A. Medvedev for purpose of enhancing the earthquake resistance of
residential buildings, major facilities, life-support systems of the Kamchatskiy Kray (Kamchatka
area) and the Sakhalin area in 2009-2013. This works have begun in Petropavlovsk-Kamchatskiy
since October, 2010.
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JIOJIrOCPOYHBIN CEUCMUYECKUI MPOTHO3 J1J151 KYPUJIO-KAMYATCKOM
AYI' HA 2011 - 2016 rr.

C.A. ®eoomos, A.B. Conomamun, C./]. Yepnoiuies
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bonee 40 net Hazan npu uccnegoBanuu ceiicMuyHocTH Kypuino-KaMuaTckoi celicMOreHHOM 30HbI
C.A. ®enoToBbIM ObLI BbIIETEH P IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH,
BaXHEHIIIMMU U3 KOTOPBIX SABJISIOTCS «CeHCMUYECcKre Opemn» U «CeHCMHUECKUN [TUKID)
CHIIbHEHINX 3emieTpsaceHuil. B 1965-1968 rr. Ha 0CHOBE ATHX U HEKOTOPBIX JPYIHX
3akoHoMepHocTel C.A. @ea0TOBBIM OBLIT MPEATIOKEH METO/T IOITOCPOUYHOTO CEHCMUUYECKOTO
nporHo3a it Kypuno-Kamuarckoro pernona u Cesepo-Bocrounoit Sinonuu [1-3], ycnenrHo
MIPUMEHSAEMbIN JJO HACTOSIIETO BPEMEHH.

HcxonHol 0CHOBOM ISl COCTABJICHHMSI TOITOCPOYHBIX CEHCMHUYECKUX IPOTHO30B HA OCHOBE
YKa3aHHOTO METO/1a ABJISIFOTCS JaHHBIE O TapaMeTpax CEeHCMUYECKOro Mpolecca 3a
MPEIIECTBYIONIHE 5 JIeT B HanboJiee ceicMIUUYecKl akTUBHOM montoce Kypuno-Kamuarckoit
ceiicMoreHHo# 30HbI 001IeH muHON 2100 kM, mmpuHoK 100 kM u ¢ rmyounamu ouaros 0-80 km [1-
3]

B nacrosmee Bpems 1151 20 y4acTKOB, CpPAaBHUMBIX IO pa3MepPy € o4araMu CUIbHEHIINX
3eMJICTPSICEHU, Ha CIIEAYIONIEE MSATHIIETHE TPOTHO3UPYETCS psii BenuuuH [2-3]:

e craauu ceiicmuueckoro 1ukia (I - adhrepokoBeId epuo 1 cuabHenIero semierpsicenus, 11 -
JUTATENbHAsI CTa0MIIbHAS CTaANus HaKOTUICHHs celicMuueckoii sHeprud, III - ceificmuueckas
aKTUBU3ALMS NIEPE]] CAETYIOIINM CUIbHEHIIINM 3eMJIETPACEHUEM );

® TIOJIO)KCHHE CEHCMUYECKUX Opeleit - y4acTKOB, B KOTOPBIX MOCIEAHEE CHITbHEHIIIEe
3emIieTpscenne O6bu10 60see yem 80 neT Hazan;

® OXyjaeMas ceiCMHUUYECKasi akTUBHOCTbD Ao (HOPMHUPOBAHHOE KOJIUYECTBO cinadbix, Ks=10 i
M=3.6, 3emyeTpsCCHHIA ),

e BEJIMYMHBI MArHUTY/]l 36MJIETPSICEHUM CpEHEN CUIIbI, OKUJIaroIInecs ¢ BeposTHOCTHIO 0.8, 0.5
n 0.15;

® MaKCHUMAaJIbHBIE MAarHUTY/IbI O’KUJAEMbIX CUJIbHEUIINX 3EMJICTPSICEHUI U BEPOSITHOCTH
3emieTpsicennii ¢ M > 7.7.

K ucnonszyembiM B METOJIE CEMCMUYECKUM MTapaMeTpaM BMeCTe C Ao OTHOCITCA Takxke D -
OTHOCHUTEIIbHAS BeTMYMHA COPOIIEHHON CEeCMUYECKOM SHEPTHH U A - celicMu4ecKasi akTUBHOCTb,
ompenesnsieMas Ha OCHOBeE 3emiieTpsiceHuit cpemaneit cuibl (Ks=11 nmm M=4.3).

Ceiicmuueckuii iporiecc Ha 3akaounTtenbHou [ cTanum HOCUT CIOXKHBIN, HECTaOUITBHBIN
XapaKkTep, COMPOBOKIAETCS BOSHUKHOBEHUEM KPAaTKOBPEMEHHBIX MEPUOI0B 3aTullnii. Tem He
MeHee, TaHHbIe, TOJyUYeHHbIE /I OOJBIINX IPOCTPAHCTBEHHO-BPEMEHHBIX HHTEPBAJIOB,
MOKA3bIBAIOT, YTO B TEUEHHUE MOCIEeTHUX 5-10 eT celicMUYecKoro MUKIIa HaOF0IaeTCs ero
CYyILLIECTBEHHAs aKTUBU3aLMA. DTOT (DaKT ABIISETCS OCHOBOM JUIsl ONpeIeIeHHUsI ONaCHOCTH
ceficmuueckux Opereii. BepostHocTh HacTymuienus 111 cranuu ceficMuueckoro 1ukia B Hanbomee
CEHCMUYECKH OTACHBIX YYaCTKaxX - CCMCMUYECKUX Opernax - mpornopiroHanbHa Bennuune 1-B = 1-
P(A10)*P(D)*P(A11), toe P(Aip), P(D) u P(A}1) — BEpOSITHOCTH CITy4aifHOTO TOSIBICHUS
Ha0mrogaemMbIX 3HaYeHU Ao, D 1 A Ha Il (crokoiiHo#) cTaauu ceilicMudeckoro mukia [2, 3] u
Ap.

CelicMuyeckue MporHO3bl OOHOBISIOTCS ABAXK/IbI B r0J1 WK Yaie. X pe3ynbraThl CpaBHUBAIOTCS C
JAaHHBIMHU IIPOTHO30B, MOJIYUYEHHBIMU Ha OCHOBE JIPYTUX METOJO0B [2, 3].

3a 6onee ueM 40-neTHUI IEPHO TPUMEHEHHUS MeTOAa ObUTH YCIIEUITHO MPEeICKa3aHbl CIICTYONTIE
cunbHenmme 3emiuerpsicenusi: Ha Kypunbsckux o-Bax (1969, 1973, 1978, 1994 u 2006 rr.), Ha
Kamuarke (1971 u 1997 rr.). Bece atu 3emnerpsiceHust 3an0JIHUIA T€ CEHCMUYECKHe Opert,
KOTOpPBbIE OTHOCWIIUCH K UuCITy 2-3 Haubosee omacHbIX [2, 3] u ap.
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[Mocnenuuii onmyGIMKOBaHHBIN MPOrHO3 ObUT AaH B OKkTA0pe 2010 r. OH moATBEpANI CeIaHHbIE
paHee BBIBOABI O YPE3BBIUYANHO BBICOKOM CEHCMUYECKON OIACHOCTH B paroHe I. lleTponaBioBck-
Kamuarckwuii [3].

C camoro Hauyasga METOJl IPUMEHSJICS TaKKe ISl MPOTHO3a CHIIbHEUIINX 3emiieTpsicenuit CeBepo-
BocTouHoii SIlnonuu, rie nepBbiM ycrnexoMm ObUT IPOrHO3 MECTA CHIIBHEUIIETO 3€MIIETPSICEHUS
BO3JIE 0-Ba XOHCIO, orpaBaasuuiica B 1968 r. [2]. BnocneacTBun MeTos yCIemHo onpaBaaics B
2004 r. npu MOCTPOEHUH PETPOCHIEKTUBHOTO MPOTHO3a CHIIBHENUIIETO 3€MIIETPSICEHUSI BO3JIE O.
Xoxkkaiino 15.X12003 r., M=8.1 u B 2005 r., KOrza npu MOCTPOCHUU MPOOHOTO CEHCMUIECKOTO
nporHo3a uist CeBepo-Bocrounoit Anonun Ha 2005-2010 rr. Obuta ykazaHa OIpOTsSKEHHAs
ceiicmuueckas Opeis Bo3ie 0. XoHcro, 3anonuuBmiasics 11.111 2011 r. B pesynbrare
KaracTpoduueckoro 3emiuerpsiceHust c M = 9.

B cBsi3u ¢ skonoruueckumu nocneactBusmu 3emnerpsicenus 11.111 2011 r., moBpenusiiero 61oxku
aTOMHOH 2JIEKTPOCTaHIMK B TpoBUHIMK DykycuMma (SmoHus), HEOOX0IUMO OTMETHTH, 94TO B 1975-
1976 rr. o HacrosiHuio Aupekropa Muctutyta Bynkanonoruu C.A. @enoToBa ObLIO OCTAHOBIECHO
HEJOIIyCTUMO OIaCHOE CTPOUTENHCTBO ATOMHOM 3JIeKTpocTaHIMK BOau3u [letponasnoBcka-
Kamuarckoro. [IpaBuinbHOCTh TAKOT0 pelIeHUs MOATBEPKAAIOT MOCIEIHUE JOITOCPOUHBIE
CEHCMHUYECKHE MPOTHO3BI.

BaxxHoli yacThI0 METO/A TOJATOCPOYHOTO CEHCMUYECKOTO MPOTHO3A SIBJISIETCS IPEIJIOKEHHBIN B
1994 r., u onpaBaaBInii ce0s1 HA TPAKTUKE METO]] OLICHKH BEPOSITHOCTH CHIIbHBIX (M > 6.0)
(hop1I0KOB U A TEPIIOKOB CHIBHEHIIINX 3eMJIETPSCEHUN — «ClIeHapuil POPIIOKOB U aPTEPIIIOKOBY.
DT OLIEHKH MOTYT OBbITh MCIIOJIb30BAaHbI IIPY IUIAHUPOBAHUU JEHCTBHI 110 00ECIIEUEHUIO
ceiicMrueckoi 6€30MacHOCTH KaK HETOCPEICTBEHHO Mepe/l CUIbHEUIITUM 3eMIIETPSICEHHEM — B
BHUJIC €r0 KPaTKOCPOYHOTO MPOTHO3a, TaK M MOCIIE HETO — ISl OLIEHKH OMACHOCTH a)TEPIIOKOB B
MIEPHO]] CTIacaTeIbHO-BOCCTAHOBUTENIBHBIX PalOT.

Mertoa nonrocpoyHoro ceiicmudeckoro mporuosa C.A. denoToBa MOKET OBITh UCTIOIB30BAH U IS
JIPYTUX, CXOJHBIX MO CEHCMOTEKTOHUYECKUM YCJIOBUSIM PETMOHOB, a TAKXKe ISl TI0JITOCPOYHOTO
IIPOrHO3a IlyHaMH.

JlaHHBIE TOATOCPOUYHBIX CeMCMUYECKUX TPOrHo30B 1o metoay C.A. @enoToBa ABUIUCH
000CHOBAaHMEM JIJIsl IPUHATHUS TOCYAAPCTBEHHBIX 3a0J1arOBpeMEHHBIX Mep MO ceiicM00e30MacHOCTH,
ceficMo3zamuTe U ceiicMoycmiiennto. Ha ux ocHoBe B 1986-2001 rr. 66110 IPUHSATO 6
cootBeTcTBYOmUX Pemennii u [loctanosnenuii [lpasurensctea CCCP, PCOCP u P®. B 2006-
2008 rr. 6611 nau psag [Hopydenwnii npesuaentoB PO B.B. [Tytuna u JI.A. Measenesa mo
o0ecreyeHnIo ceiicM00e30acHOCTH, TPOBEICHUIO CEHCMOYCHUIICHHS KHUIIOT0 (POHAa U 00BEKTOB
counanbHOU chepsl B KamuaTckom kpae, a TakKe MO BBIJEJIICHUIO CPEJICTB Ha 3TU LENH U3
¢benepanpHoro 610xera. B 2009 r. npaButenscTBo PO BBIAETIIIO Takue cpeacTBa KamuaTckomy
kparo 1 CaxanuHCcKo# obiactH, u ¢ okTsaops 2010 r. B 1. [lerponaBinoBck-Kamuarckuii BeayTcs
WHTEHCUBHBIE paOOTHI IO CEHCMOYCHIICHUIO.
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