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Opening of a New Era for the Earthquake Prediction Research
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Predecs o the KPS iswes on ches (UGG Hagiwars sympoassm

The peessall special iwwae is @ collection of papets presenbed ¥ 4 symposaim ol the
i) Bagpars (UG tiled “the Haptwara sympoam oa. Mositering aed Medaling of
Esrihquake snd Volrans Procssses for Predurtion? Fnkahire Fagisara symibolioes
i v o TAr saethguike prediclios Feneavch in which monitorieg was emphasized
and u varwly of menilonag data bave beva sotcumulited thrraghoul the world with
iha ever imEsaning gaantity and improvag quabity 'We now fad, howsvr & growing
PReegRiles Ao cirbyunke siwatists, eapecially A Japas. Dhal modeleE (9 a8
important a3 menkoring for & healthy develspment of earthquale prediction
reveavch av @ branch of Phyelesd Sclrsce. The papers in this s review e
progress made @ the saribquake predutes eesarch @ the past and edd ress e
roemis g BP0 i e fiCuie

The firsl pager = this issss is aboul Takabics Hagrears and his oonbnbetion w the
varibgquikie preducion research by Chhake The past sccomplishmend in the
saribguike predidtion cessarch 8 Japan sinee the Blus prict of 192 @ well
demonstrated by papers by Okada of ol and Sagivs on the curcent seismi and
prodste network, raspactivaly. . Thay are lellowsd by o broader perapective of the
past, presset and futurs sarthquals prediction ressarch in Japan by Hirie, wia
recognizes that we wre in & traseiest pericd from Lhe empirical approach of Lhe
Jiagrwars ers o the mors physically based cos in which meniloring cbesrvations will
ko coupled closaly with medsling of the sarthoaake process.
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Tha saribquake pred k. b or. b different drom ihe Dradaisn] scaence

wns b ol brwring i | gortant aageits. Farst, unlike (he traditican] science in which
ouiisal pelasins are srughl under condilion lled or icied an mach. s
posmible, the prodlialise icircd muif dioal meith the dbwerer aadere ar i i, Thus we

Bl Lo codailer, mmullanecusly, SiAy sl hat can be comnvrained By the
miovbisvid dita o cops with the romplex courss of naturs, The siher aspeel is Lhe
dirert impait ol the sulosme of reearch on buman sociely. The sceatific community
mus e & oxanraner mesapr is the pubiic for an ffecnve commanicanan, [ g
noll & mmph problem b coecile e need dor muliple mods s io deal wilh pature
nd b meed dor m sl veloe @0 deal with society. The paper by Mgl in this iswss,
which may sof be 5 scbentil papee b6 e Craditioaal i, b8 iEgectan ta

expany periaus groblems is bmplesssting seiratiic inforsation bt public policy.

dm&ms for Prediction Science

(1) Close coupling of monitoring (observation) and medeling
{theory) is essential for a sound development as a branch of

Fhypaival Seiemnes,

(2)Many models that can generate a variety of scenarios are
needed to cope with the future course of complex Nafwre 2 it
is,

{(8) The concept of mastar model may be useful for synthesizing
the total view of the scientific community and transmit it as &

single voice to Society
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Tha rest of tha pressnt special issus is d with the Bubwrs of the sarchquake
predectin prsearch. [l s convenmnl 1o start with Akis paper in which precursany
sigmals svipinating in the beittle part of the lithagphere war dlaingelched from
thispd b8 ke Jacnle pavr. The Former s dorscamled by dbs selfaimilary sl
phenomens withoul 1=y naigos sals bngth which cannct be sxpluszed by 2 simpls
plhywicnl modal, but somabimes sllow us 5 usedad smpircs] pred Tha laiter
ahermrn w qlear departure from she solf-similanity s pgrating 1he possibilty of simple
el eling beat & pperaru b bl ve ereatie for predicting adividual earthguakes. This
recogmiteo of Sistingt Siflere s BeUwnen T Crpss of §recu ey plisomssa came
Fror= e dn-site prodiction research on e rruptise of an active reloaes, Pitan de L
Foarnabn, bat peemr fo appdy fa savthguaker ales,

Fapars by Shrbalin o af, Wiy and Clippard, fmos, Eviten and Radilss, and
Rundle o ail wre all comorrmed with thi sipmals from the britale pari, and thair
wmpdrical or pisddnical spproecies are ineairalble. The suconss of Lhe sdvance shart
Lt peedictics of ke recent Takachi-cki sarthquaks by Shehalin o af, s5d the lack

of imminent forvaliokos as Pepested by Poon aeed Lhe sbaence of short 4erm

fiEeturssr o= crusal def: tsan | by P8 @ WWagiva ) befoae the
wnarrrnon af this sartbquake underline the complen non- s s s o r bing
i tha birittls part of ihe lithaspbers.

ln papers by Chaala, Toshida of al, Matugaws of al, Kawarabd, fin ot al, fie o ai,
and likibahi, wa sra the emergence af determininic phyvical mpdeing o e
varchguaky process 1hat deviates fnem the self wmilur scabag relabion snd conoerns
itk bl B factien birlween bnille fmclure and dudtilsfinelestic dedrmaton As

et s tiston] earlier, we need many wuch modely that cun be constrassed by the

i i sl rrations in order b cope with the complex nsture
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Ancther wdea mEroduced i Aks pager aboul Lhe fundamennal sdsifanity Setwnds Lhe

earthguake and volvans prodioaley research sy opeen s pesleoive Do lemctsn

Eetwrern 1he Lwi rescarch communilees so fur wecked Iy. Far pla, the

miinll imparinnl mtor in Lhe lbng-leem _' bility of the sruptioa of Pilos de la
Fourzaise came from Uhe recegesfion of 8 phenomenoa similar 1o “the Cedlswars
saribquake” of Tuhibanhi

Keiind Ak

Annhw fin

Fiickd Fakupawa

nows featurs  ((Watur, 2¥October, 2004-)

A seismic shift in thinking

Envrthop_smion nesaanchars in the Uited States
e gy shunned Bhe wond reciction’, B,
ks 40 Imprcraic] clata andl B Chang in pubec
DR, Cricks Bhe Eignmirg 10 SDpDar in
i reachos, Difpold Oymanosld trpcien B Cpbal.

K-B, Rundfe, wpddfed’ events ,
Sifewt earthpuakes
non-veoleamie L P
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Data = Signal + Noise
Green's Function X Deterministic Model Noise dominafes Data

CDP stacking (1950) to eliminate _high horizontal-wave-number
in Exploration Seismology

Long Period Seismol 1960's) to eliminate high freque
in Egrﬂmake Eemrm:n?ngg” ) oh frequency

IUGG Hagiwara symposium (EPS, 2004) to eliminate britthe events
in Earthquake Pradichion Ressarch

----- — Wb [TEE)

TR LA
+ Hrmnnl

[ 50 10
Hitsrirasvin Il D tamee Jlom]

Wi BAHOT =2 T asshara, T8 (shida WS, ARECRESE
Mepuchl . 2008) B XTI AN L BRSO S gk, MO0

LAEF(2004)-31K]

10
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Table of the Parameters of the Brivile-Ductile Interaciion Model

Torget Earthiuake | Reference | Duration [year] [Delay Time fyear) | e[ o]
Slore CamonMS) | Chouefl1975) | Normal Period) 1-3 L
Misisa, lapanMb) | Tukadal1368) ' 2-3 | 3 | &
Loma PretalM?.1] | Jin & A(YSE ! 1 4-45 -3
Kobe, JapaniM7.2) _[Hiramatn et al 2000} § { 2618 | 154
Kem Countyl75) | Jin & Akl 15851 : 1 335 | 13
LandersM73] | Jin et al, (2008) 1 ! 5 | 13
Hector Mine{NGL1] [ oin et al. (000 ] 3.5 16 I-
Jin & Aol (1958
TangshanlMZE) | Li et al. (1981) ! 3 AR | 2
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