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In 2006-2010 on the Far East Russia, seismological system was modernized by the Geophysical
Survey of Russian Academy of Science (GS RAS). For the tsunami warning purposes Seismic
Subsystem of Tsunami Warning System (SS TWS) was created. The new generation Seismic
Subsystem includes:

e seismic network, consisting of five base specialized digital seismic stations, six auxiliary
ones and sixteen strong motion observe points. Base stations represent seismic groups, and
located near the towns on the coast.

e three regional informational-processing centers (RIPC) of GS RAS, equipped with satellite
communication system. RIPC’es are located in Petropavlovsk-Kamchatsky, Yuzhno-
Sahalinsk and Vladivostok.

In addition, for the more accurate estimations of tsunami possibility, Global Seismographic
Network data and regional GS stations data are involved in processing.

Strong motion observe points, operated in automatic mode, equipped with the accelerometers and
deployed as close to source areas of Kuril-Kamchatka large earthquakes as possible. Maximal
ground acceleration in these points may reach g.

All seismic stations are equipped with devices of the same type (velosimeters Giiralp CMG-3ESP
and CMG-6TD, accelerometers Giiralp CMG-5 and CMG-5TD) and software for the digital
registration and processing of seismic data in automatic and interactive modes.

Frequency and dynamic ranges of seismometric channels of specialized stations of SS TWS are
presented on Fig.1.
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Fig. 1. Seismic channels of SS TWS and their frequency and dynamic ranges

Data collection network is realized on the satellite communication channels (VSAT), on the
allocated Internet resources, special radio-Ethernet networks (5.3 GHz) (Fig. 2). Seismic data from
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the stations, that involved in SS TWS, are transferred in real time mode to RIPC’es of GS RAS.
Software provides visualization of seismic data streams on the monitors and data processing in
automatic and interactive modes on the RIPC level.

RIPC’es in Petropavlovsk-Kamchatsky, Yuzhno-Sahalinsk and Vladivostok estimate earthquake
parameters at the same time (in parallel). Joint parallel job of RIPC’es is provided by their equal
and full access to the all data of all seismic stations of SS TWS. So, this way the RIPC functions
reservation is ensured.

The problem of the fastest tsunami warning in the near field is solved based on macroseismic
intensity estimations. This estimations are obtained from the data of base stations. Also,
knowledge about special distribution of earthquakes in the Kuril-Kamchatka seismic region are
used.

New generation Seismic Subsystem of TWS was in experimental operation mode during 2008—
2010, and in November 2010, after test-period, was released.

In the zone of responsibility, depending of seismic network coverage, new generation SS TWS
allows to realize three levels of tsunami warning. There are different temporal limits for every
warning level:

e up to 4 minutes for settlements and coasts equipped with the base station. This warning type
implies alarm message only on the local level, for the limited area.

e up to 7 minutes for potential tsunamigenic earthquakes with epicentral distances to any
specialized SS TWS station within 200 km. It is supposed to estimate tsunami potential of
event according to magnitude-geographic criterion.

e up to 20 minutes for the all zone of responsibility. Tsunami potential for such events is
estimated according to magnitude-geographic criterion.

Operating experience of SS TWS, including processing results of March, 11, 2011 Japan
earthquake, has allowed us to verify adequacy and reliable of all elements of SS TWS and
effectiveness of developed and implemented software and algorithms for seismic data processing in
operational mode according to regulations of TWS.

Currently in force TWS regulations do not take into account the real potential of new seismic
subsystem. In particular, the technological capabilities of new generation SS TWS provide parallel
seismic network data processing on the RIPC’es. Thus, any of ones can monitor all zone of
responsibility. Big Japan earthquake (March, 11, 2011) processing results confirm this point of
view.
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Fig. 2. Structure of distributed informational system of SS TWS
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B 2006-2010 rr. Ha Janpaem Bocroke Poccuu ['eodusmueckoii cimyx6oit PAH Obia mpoBeiena
MOJIEpPHU3ALUS CUCTEMBI CEHCMOJIOTHUECKUX HaOmoAeHnH. B nemnsax npeaynpexieHus o yHaMu
ObL1a pa3zpaboTana u co3mpana ceiicmuueckas nmojacucrema CIII] HOBOro mokosieHus, KOTopas
BKJIIOYAET B ceO0sl:
® -CeiiCMOJIOTMYECKYIO CeTh, cocTosimyo u3 mnsatd  omopHeix (OLC) wu  mectu
BcriomoratenbHbix (BLIC) cnenmann3upoBaHHBIX HUQPPOBBIX CEHMCMUYECKUX CTAHLUH, a
Takke 16 myHKTOB peructpauuu cuibHbIX JBxkeHud ([P CJ[). OmopHele craHuu
MPENCTaBISAIOT Cco00M celicMMuYecKue TIpyNIbl, PACIONIOKEHHbIE B pailloHaX KpPYIHBIX
HACEJICHHBIX ITyHKTOB.
® -TpU PErHOHAJBHBIX MH(pOpMaNMOHHO-00pabaTrBatonux Hentpa (PUOLL) I'eodpusnueckoii
cy:)x0s1 PAH, ocHameHHbIE CIYTHUKOBOM KOMMYHHKAIMOHHON cuctemoi. PUOL]
pacnonaratorcs B [lerponasnoscke-KamuarckoM, FOxno-Caxanuacke u Biagusocroke.
Kpowme Toro, 1y1s1 yTouHEHUS pelieHtsl 0 BO3MOKHOCTH IlyHaMH IIPUBJIEKAIOTCS TaHHbIE
ctanuii MupoBoit ceiicmuueckoii cetu (GSN) u crannmii pernonansubix cereit 'C PAH.
[1yHKTBI perucTpanuy CUIbHBIX JBUKEHHM, paboTaromye B aBTOHOMHOM aBTOMaTHYECKOM
pEeXUME, OCHALIEHBI aKCEJIEPOMETPAaMH M YCTaHOBJIECHBI MAKCUMAJIbHO OJM3KO K 04aroBbIM 30HaM
BO3MOJKHBIX CWIBHBIX 3eMieTpsiceHuil B Kypuno-Kamuarckom pernone. MakCuMaabHO BO3MOKHBIE
YCKOPEHUS B 3TUX IIYHKTaX MOTYT JOCTUIATh g.
Bce celicmuueckue cTaHIuu ¥ MyHKThI peructpanuu cuiabHbIX aprkeHuit CIT CIIL ocHamensl
OTHOTUIIHBIM 000opyaoBaHueM (Besocumerpamu Giiralp CMG-3ESP u CMG-6TD,
akcenepomerpamu Gliralp CMG-5 1 CMG-5TD), 0THOTUITHBIMH aJITOPUTMAMHU U TIPOTPAMMHBIM
obecnieyeHreM 1U(PPOBOI perucTpay U 00pabOTKU CEHCMUYECKUX JaHHBIX B aBTOMaTHYECKOM U
aBTOMATHU3HPOBAHHOM PEKUME.
YacToTHBIN U IMHAMUYECKUI IMANa30Hbl CEHCMOMETPUYECKHUX KaHAJIOB CIEUAIN3UPOBAaHHBIX
craniuii CII CIIL u cetn GSN npencraBieHsl Ha puc. 1.

Certb cOOpa aHHBIX peann3oBaHa Ha cyTHUKOBEIX (VSAT) kaHamax cBsI3u, Ha BBIICICHHBIX
pecypcax Internet, cnenmanu3upoBanHbix paauo Ethernet cetsix TexHomornueckoi cssu
nuanazona 5.3I'T'n, puc. 2. JlaHHbIe celicMOCTaHIU, BOBJIEYEHHBIX B CEHCMUYECKYIO MOACUCTEMY
CIILI, nepenatoTcst B peaJbHOM MacuITabe BpeMeHH B MH(POPMALIMOHHO-00padaThIBaIOIINE LIEHTPbI
I'eodpusuueckoii ciyx061 PAH. IIporpammuoe obecrieuenne CI1 CIIL] obecnieunBaeT oToOpakeHue
MIOTOKOB CEICMMYECKUX JAHHBIX B pEaIbHOM BPEMEHU Ha MOHUTOPAX, aBTOMATUYECKYIO U
aBTOMATHU3HPOBAHHYIO OLIEHKY MapaMeTPOB CHIIBHOTO 3eMieTpsiceHust Ha yposHe MOLI.
Pernonansusie MOLL I'C PAH B roponax Ilerponasnosck-Kamuarckuii, FOxun0-Caxanuuck n
BraauBocTok 0THOBPEMEHHO (MapajljIesIbHO) PEIIA0T 33/1auy ONpeAeSeHUs TapaMeTPOB CUIIbHBIX
3emierpsicenuil. [lapamiensHas pabora pernonanbHbix MOLL obecnieunBaeTcst coO3AaHuEM UX
PaBHOTO U MOJIHOTO JIOCTYIA K JAHHBIM BCEX CEHCMUYECKUX CTAHIMI, BOBJICUEHHBIX B CIIyk Oy
NpeayNpeKACHUS O IlyHaMHU. DTO 00ecreunBaeT pe3epBUPOBAHUE BBIOIHEHUS (PYHKLIUH KaXKJ0r0
NOL.
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3aagya MaKCUMAJIEHO OBICTPOTO MPEAYIIPESIKICHUS O IlyHAMH B OJIMDKHEH 30HE perraeTcs B
ABTOMAaTUYECKOM PEXHUME IO JaHHBIM OIMIOPHOM CIIELMAIU3UPOBAHHON CEMCMHYECKOM CTaHIIMM Ha
OCHOBE OIICHKH MaKpOCEHCMUYECKOH HHTEHCUBHOCTH (0ATIBHOCTH) C MCIIOJIb30BAHUEM 3HAHUH O
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX PacClpeIeIeHUs] 04aroB CUIIbHBIX
3emieTpsicennit B Kypuno-Kamuarckoit ceiicMmodokanbHOM 30HE.

Ceticmuueckas noacuctema CIIL noBoro nokosnenust B 2008—2010 rr. mporwia anpobanuio 1 B
HostOpe 2010 r. o pe3ynpTaTaM UCTIBITAHWH OblJIa PUHSTA B KCILTYaTaIHIO.

B 30HE OTBETCTBEHHOCTH, B 3aBUCUMOCTH OT OOECIIEUEHHOCTH CEHCMOIOTHYECKUMU
Habmonenusamu, CIT CIIL HoBoro nokosieHus: NO3BOJIIET PEATN30BaTh TPU YPOBHS TPEBOTU
LIyHaMU C Pa3JINYHbIMA BPEMEHHBIMUA OIPAHUYEHUSIMH:

e 0 4 MHHYT [ HACEIEHHBIX IyHKTOB WM YYaCTKOB TMOOEPEXbs, TIe YCTAHOBICHBI
onopHble cTaHUU. CooOLIeHNE 0 BOZMOKHOCTH I[yHaMHU B 3TOM CIIy4yae NepeaaeTcsl TOIbKO
Ha JIOKaJbHOM YPOBHE, TO €CThb [Jisi KOHKPETHBIX HACEJICHHBIX NMYHKTOB WM Y4YaCTKOB
MOOEPEXKbSL.

e 10 7 MUHYT — JUIsl HOTEHIIMAJIbHO IlyHAMHUI€HHBIX 3emiieTpsiceHuil ¢ ouaramu 10 200 kM OT
nro6oi cnennanuzupoBanHoit craniuu CII CIIL] ¢ omieHKoON IyHAMUTE€HHOCTH COOBITHS T10
MarHuTyIHO-TeorpaduIecKOMy KPUTEPHIO.

e 10 20 MuHYT — 1o Bceil 30He oTBeTCTBEeHHOCTH CIIL[ B COOTBETCTBHE C MarHUTYJIHO-
reorpauuecKuM KpUTEpUEM.

Onwir skcruryatanuu CIT CIIL, B TomM uwucime pe3ynbTarbl 0OpaOOTKH 3eMIIETPSICEHUS
11 mapra 2011 r. B SInoHuu, no3BoiuIn NPOBEPUTH aIEKBATHOCTh M HAJEKHOCTh BCEX JIEMEHTOB
cericmuueckoit noacuctemsl CIIL u 3 dekTnBHOCT pa3paboTaHHBIX U BHEAPEHHBIX AJITOPUTMOB U
1O 06paboTKH cCelcMOIOTHYECKUX JaHHBIX B ONEpPAaTHBHOM peskuMe 1o pernamentam CIILI
HevictBytromue cerogus B CIIL na JansHem BocToke periaMeHThl HE YUUTBIBAIOT BCEX
BO3MOXKHOCTEH HOBOM CEMCMHYECKOH MOJACUCTEMBI. B 4aCTHOCTH, TEXHOJOTHYECKHE BO3MOKHOCTU
CII CIIL HoBOTO TTOKOJICHHS 00ECIIEUYNBAIOT MapaJUICIbHYI0 00pabOTKyY JaHHBIX IO MOJTHON CETH
cranuuii Bcemu PUOLL. Takum o6paszom, Bce PUOL] B 1y0nupyroiem pesxume CriocoOHBI
KOHTpoJInpoBaTh 30Hy oTBeTcTBeHHOCTH CIIL] B 1emom. PesymnbpTaTel 00paboTku 3emiieTpsicenus 11
Mmapta 2011 r. u ero ad)TepIIOKOB 3TO MOATBEPHKAAIOT.
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