
Summary

　This　is　a　comprehensive　report　titled‘‘Study　on　stress　field　and　forecast　of　seismic　activity　in　the

Kanto　Region”，conducted　from　fisca11994to1998by　the　Seismology　and　V61canology　Research

Department，MRI，asaspecialresearchproject．Thisstudyconsistsofthreesubjects，

　　　1）The　objective　evaluation　andforecastofseismicity，

　　2）Adataめaseforseismicprocesses　and　cmstalactivities，and

　　3）Kinematicmodelingforestimatingcrustalactivities．

Theresults　are　summarizedinthe　sixchaptersinthisreport．

　Chapter　l　details　a　study　on　objectively　evaluating　and　forecasting　seismidty．Wb　adopted　a　method

to　evaluate　seismicity　objectively　and　quantitatively，applied　it　to　the　Kanto　region，and　succeeded　in

detecting　seismicity　change　before　the　earthquake　off　the　east　coast　of　Chiba　prefecture　in1987

（ハ4冒6．7）．We　also　found　a　periodic　change　of　seismicity，of　about10years，in　south－west　Ibaraki

prefecture，one　ofthe　most　active　regular　seismicity　areas　in　the　Kanto　region．This　characteristic　can

be　considered　valid　for　the　long－term　prediction　oflarge　earthquakes　in　this　region　because　such　a

periodic　change　in　seismicity　is　considered　to　be　related　to　the　plate　motion　fluctuation．The　other

importanttopic　covers　the　characteristics　offoreshocks，which　has　longbeen　akeyissue　in　earthquake

prediction．Itisbeenwe11㎞o、mthatmanyearthquakesintheIzuregionhavebeenaccompaniedby

activeforeshocks．Byusingthe　seismicitydatainthis　region，we　developed　an　empirical　discrimination

method　ofthe　foreshocks，focusing　on　the　spatial　and　temporal　concentration　ofse圭smicity，and　studied

the　forecast　ofthe　main　shock　in　a　probabilistic　manner．W6then　applied　this　method　to　the　events

accompanied　by　active　foreshocks　in　the　Izu　region，and　clarified　that　in　most　cases　exceptvolcanic

origin　events　and　swams，foreshock　activities　showed　quiescencejustbefore　the　main　events．W6also

foundthatthe　temporalvariation　offoreshocklfrequency　canbe　appro》dmatedbythe　inverse　powerlaw

oftime，bystackingmanyforeshockactivities．

　Chapter2reports　the　results　of　strong　ground　motion　observations量n　the　Kanto　region．Source

process　effect，attenuation　along　the　propagation　path，and　amplification　near　the　site　are　decomposed

from　the　observed　record　by　inversion，and　some　characteristics　are　studied．Wb　also　developed　atool

to　determine　the　seismic　momentand　faultparameters　ofsmall　earthquakes　fromthe　seismogram，and

enabledthe　estimation　ofthoseparametersforeventswith1臨downto3．4．

　Chapter3presents　the　source　processes　of　the1894Tokyo　earthquake　and　the1921Ryugasaki

earthquake，which　both　caused　significant　damage　to　the　Kanto　region，estimated　from　old

seismograms　surviving　to　date．In　addition，the　tectonic　characteristics　ofthose　events　are　discussed

takingtheplate　structure　and　seismicityinto　account．

　Chapter4explains　the　seismic　data　telemetry　system　via　communication　satellite．This　system　was

installed　to　collect　seismic　waveform（1ata　from　all　overJapan　for　the　studies　relevant　to　this　project．

Chapter4also　explainsthe　database　creation　system．W6developed　amethodto　determine　earthquake

mechanism　solutionsbyusingbroadband　seismogramscollecte（1bythis　system．



　Chapter5discusses　the　recent　crustal　deformation　ofthe　Kanto　region　estimated　from　the　strain，

GPS　and丘de　gauge　observation．、Wb　created　a　CD－ROM　database　ofvolume　strain　data　in　the　Kanto

and　Tokai　regions　with　an　original　sampling　rate，and　developed　a　tool　to　extract　a　seismic　waveform

and　compare　itwith　the　syntheticwaveform，enab狂ng　the　in　situ　calibration　ofthe　strainmeterbyusing

the　seismicresponses．W6also　analyzedrecentdataoftheDouble　CoaΣdalStrainmeterin　Odawara，and

found　thatthe　precipitation　ef蚕ectcanbe　considerablyreducedbycombiningupperand　lower　data，and

that　the　lower　data　records　the　representative　strain　field　of　this　area．We　have　been　conducting

continuous　GPS　observa』tions　at　tide　gauge　stations　ofJMAin　the　south　Kanto　region．Precise　baseline

analysis　revealed　that　the　vertical　change　of　the　relative　displacement　can　be（1etected　within　an

accuracygfafewmilhmetersbyusingmonthly　averagedresults，andthattheverticalcrustalmovement

deduced　from　tide　gauge　observation　is　consistent　with　GPS　observation，both　ofwhich　indicate　a

relativemovementbetweenthe　south　end　ofthe　Bosopeninsulaand　Izu　Oshima．

　Chapter6，the　final　chapteちcovers　a　study　on　kinematic　modeling　for　estimating　crustal　activities．

This　chapter　reports　on　a　theoretical　approach　in　forecasting　crustal　activities．Wb　showed　that　the

Coulombls面lure　funcdon（CFF）value，which　represents　a　stress　change　in　a　surrounding　area　due　to

an　earthquake　occurrence，is　valid　for　predicting　the　focal　area　of　the　next　earthquake　invoked　by　a

preceding　one．Wb　proposed　a　new　tectonic　model　ofthe　south　Kanto　region　based　on　the　spatial

dis廿ibu恒on　of　the　earthquakes　occurring血the　crust　in　this　region．鴨also　created　a　proto取【）e　finite

element　model　ofthe　very　complicated　underground　plate　structure　ofthe　south　Kanto　region．Using

thiskinematic　model，we　studiedthe　stress　and　strainfield　changebythe　subduction　ofthe　plate　orthe

occurrence　ofinter－plate　earthquakesin　athree－dimensionallyheterogeneousmedium．


