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Stu“y　on　Earthquake　Prediction　by　Geophysical　Mletho“

Abstract

　　　　In1979，the　Tokai　District　and　its　neighbouring　area　was　designated　as　anて《Area　under

Intensified　Measures　against　Earthqu＆ke　Disaster”on　the　basis　of　the疋疋Large－Scale　Earth－

quake　Countermeasures　Act”，The　Japan　Meteorological　Agency（JMA）is　responsible　for

the　short－term　prediction　of　a　Iarge－scale　earthquake　which　may　take　place　in　the　area．

　　　　The　JMA　has　developed　various　rea1－time　systems　for　monitoring　changes　in　seismic

actiyitiesanddetectingtect・nicprecurs・rs．ln1979，resp。五sibilitiesf。rgathering。therdata

such　as　groun（1water，radon，and　ground　tilt　were　transfered　from　other　govemmental　institu－

tions　to　the　JMA．This　has　required　the　JMA　to　install　a　new　rea1－time　system　for　routinely

processing　these　various　telemetered　data，in　order　to　detect　anomalous　changes　which　make

it　possible　to　discriminate　precursory　evidence　from　noise．

　　　　Under　the　circumstances，development　of　a　real・time　system　for　monitoring　seismic

activities　and　fmdamental　researches　on　the　discrimination　of　prβcursory　phenomena　were

carried　out　by　the　Meteorological　Research　Institute（MRI）of　the　JMA，as　one　of　the　major

items　of　thefourth　Five－Year　Plan　ofthe　National　Program　of　Earthquake　Prediction　Research

in　Japan（1979－1983）．

　　　　The　following　is　the　summary　of　the　results　obtained　by　the　project　research　l

　　　　In　chapter　l　are　stated　the　position　of　the　research，the　necessity　of　the　development　of　a

new　system，and　the　tec㎞ical　know－how　which　will　be　used　in　the　development　of　a　new

system。

　　　　The　design　of　the　comprehensive　real－time　system　for　processing　various　telemetered　data

and　for　detecting　unusual　variation　in　seismic　activities　and　cmstal　movement　are　described　in

Chapt6r2．Earthquake　prediction　as　a　routine　service　in　the●JMA　requires　the　real－time

evaluation　of　changes　in　seismic　activities　and　other　geophysical　an（1geochmical　phenomena．

Furthermore，it　is　necessary　to　discriminate　precursory　changes　from　noise　by　the　diagnosis

procedures　accumulated　in　the　past．

　　　　In　view　of　the　situation，two　different　systems　were　designed，one　consisting　of　a　rather

large　computer　and　another　of　many　microprocessors．In　the　report　are　fully　explained　the

processes　through　which　hard．and　software　were　designed　and　results　obtaine母by　the　test　run
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using　the　systems．Moreover，detai至ed　descriptions　are　also　given　on　some　problems　revealed

by　the　test　run　and　on　the　fundamental　conception　for　designing　a　comprehensive　system　for

routine　service　in　the　JMA．

　　　　In　Chapter3are　described　the　researches　conducted　on　an　automatic　extraction　of　arrivals

of　P　and　S　waves　on　a　digital　seismogram．Fundamental　problems　in　discriminating　signaI

from　noise　are　examined　on　the　conventional　procedures　as　well　as　the　present　one　developed

on　the　basis　of　the　Bayes　method　in　statistics．

　　　　The　orientation　of　the　epicenter　as　well　as　the　phase　extraction　is　one　of　the　merits　in　the

present　method．A　computer　program，which　was　written　on　the　basis　of　the　developed

algorithm，was　applied　to　many　seismograms．The　test　was　successfu1，showing　remarkable

improvement　on　the　old　method　in　accuracy　of　the　arrival　time　of　P　and　S　waves．

　　　　In　Chapter4is　reviewed　the　automatic　processing　of　digital　seismograms　by　various

computers　and　microprocessors．Particularly　the　microprocessors　used　in　the　existing　system

for　processing　digital　data　such　as　earthquakes　and　the　cmstal　movement　in　the　JMA　were

carefully　examined．In　view　of　the　merits　and　demerits　of　each　system　examined，a　micro－

processorsystemwasdesigned．

　　　　In　Chapter5are　given　results　obtained　by　simplified　bubble　tube　type　tiltmeters．The

observation　of　cmstal　movement　was　carried　out　at　Irako　and　Owase　in　central　and　south－

westem　Honshu　during　the　period　from1979to1984．The　observation　has　made　it　clear　that

the　cmstal　movement　was　considerably　influenced　by　precipitations，but　no　significant　change

in　the　cmstal　movement　related　with　earthquake　occurrence　was　detected．The　i㎡1uence　of

rainfall　on　the　cmstal　movement　suggests　that　the　study　on　relationship　between　local　crustal

movement　and　rai㎡all　is　required　in　detecting　a　weak　crustal　movement　prior　to　earthquake

occurrence．

　　　　In　Chapter6are　described　researches　on　various　precursory　phenomena　associated　with

large　earthquakes．Particularly，the　cmstal　movement，geoelectric　and　geomagnetic　anoma－

10us　phenomena　and　seismicity　in　the　Tokai　District　were　studied．Furthermore，foreshocks

associated　with　large　earthquakes　occurring　in　Japan　and　its　vicinity　were　studied．The

following　are　the　results　obtained：

　　i）　By　tidal　observations　in　the　Tokai　District，the　land　subsidence　and　changes　in　the

subsidence　rate　at　Omaezaki　and　its　vicinity　were　verified．

　　ii）　Relation　between　anomaly量n　geopotential　and　earthquakes　was　studiさd　using　the　ocean－

bottom　seismograph　system　installed　off　the　coast　of　Omaezaki，central　Honshu．
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iii）Th・ughthereexistsaseismicgapf・revents・fmagnitude4andlargerinthef。cal

「egionoftheT・kaiDistrict・wherethe・ccurrence・falargeearthquakehasbeenanticipated，

manymicr・一andsmallearthquドeshave・ccurredinthegaparea．Therelati。nbetween

seismicactivityand・ccurrence・falargeearthquakeinthegapareawasstudied．

iv）Statisticalstudies・nmanyf・resh・ckactivitiesass・ciatedwithlargeearthquakes

indicatethatusefuli㎡・mati・nwil1境・btainedfr・mthemagnitude－timesequenceandpattern

・fthema帥itudefrequencyrelati・nshipaswellasthe6value・fthemagnitude－frequency．
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