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　　　　　　　　　　　　　　　　　　　　　　　　　　Abstract

　　　　　The　interplate　great　earthquakes　with　a　magnitu（1e　greater　than

eight，which　have　caused　huge　d，amage　over　a　wid，e　area　since　the

dawn　of　history　in　Japan，have　occurred　under　the　sea　bottom　between

the　Pasific　coast　an（1　the　Japan　Trench，　Nankai　Trough，　etc．　　These

earthquakes　are　consi（iered　to　be　repeated　in　these　areas　in　fu亡ure．

Consequently，　for　the　prediction　of　亡hem，　it　is　indispensable　to

monitor　the　seismicity　in　those　sea　areas．　While　the　Japan　Mete－

orological　Agency　（JMA）　and，a　numbelf　of　university　laboratories　are

performing　permanen亡　seismic　observations　at　hund，re（is　of　stations，

the　seismographs　used，are　all　land－based　ones，which　results　in

insufficient　accuracy　of　location　and　（ietection　capability　for

small　earthquakes　in　the　sea　areas・

　　　　　The　anchore（1buoy　ocean－bottom　seismograph　（OBS）　or　亡he　poP－up

OBS　coul（i　be　used　for　observa亡ion　in　the　sea　areas．　However，　even

if　亡he　OBSs　might　catch　precursory　activities　just　prior　to　a　big

event，　they　are　in　some　cases　of　no　use　in　issuing　an　earthquake

warning　because　nobody　is　imme（iiately　in：Eormed　of　it　by　them．

Under　these　circumstances，　the　developmen亡　of　a　permanent　real－tim♀

observation　system　in　the　sea　areas　ha（1been　ardently　（1esired．

　　　　　The　JMA　had　plans　to　d．evelop　the　real－time　system　and　亡o

monitor　the　seismicity　in　those　sea　areas．　The　development　of　the

System　was　implemented　by　亡he　Meteorological　Research　Institute　of

亡he　JMA　as　one　of　the　maj　or　items　of　亡he　third　Five－Year　Plan　of

亡he　National　Program　of　Earthquake　Pre（iiction　Research　in　Japan

（1974－78）．　　The　area　off　the　coast　of　Tokai　District　was　selected

for　the　area　where　the　System　was　to　be　laid．

　　　　　A　number　of　Japanese　seismologis亡s　have　been　afraid　that　a
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great　earthquake　may　occur　in　the　area。　Therefore，　the　Tokai

District　and　the　surrounding　regions　（Shizuoka　Prefecture，　mos　t　of

『Yamanashi　Prefecture，　the　western　part　of　Kanagawa　Prefecture，　a

part　respectively　of　Nagano，Aichi　an（1Gifu　Prefectures）　have　been

designated　as　”Areas　under　Intensified瓦easures　agains　t　Ear亡hquake

Disaster”　by　the　”Large－Scale　Earth旦uake　Countermeasures　Act”

（August　l979）．

　　　　　After　its　completion，　the　whole　system　was　transfe士red　to　the

JMA　and　has　been　operated　routinely．　The　JMA，which　is　responsible

for　the　routine　seismic　observations　and，for　the　issuing　an

”Earthquake　Prediction　Information”，has　plans　to　lay　the　same

system　in　the　following　three　areas　off　Sanriku，　£rom　Sagami　Bay

to　off　the　Boso　Peninsula，　and　off　Shikoku．　　No　less　than　the　area

off　Tokai，　these　are　areas　of　repeated　great　earthquakes。

　　　　　Th¢　present　paper　is　a　technical　report　of　the　development　of

the　System　and　will　be　he1P：〔“l　in　cons　tructing　an　improve（1　0ne

when　it　is　required　for　another　sea　area・

　　　　　Chapter　l　is　the　intro（iuction，　in　which　the　position　of　the

System　in　the　National　Program　is　described．

　　　　　In　Chapter　2，　the　system　design　and　newly　developed　instruments

are　described．　The　System　is　composed，of　a　land　system　and．a　sub－

marine　sys　tem　with　a　very　high　reliabili亡y　（MTBF　is　estimated　to　be

lOO　years　per　component）．　The　latter　system　consists　of　the　terminal

apparatus　set　at　the　far　end　of　a　submarine　co－axial　cable，　and

three　interme（iiate　apparatus　linke（l　to　the　shore　by　the　cable．　The

fomer　sys　tem　consists　of　receiving　and　repeating　apParatus　in　the

shore　station　（Omaezaki　Weather　Station），　lan（i　telephone　lines　and

receiving　an（i　processing　apParatus　in　the　observation　center

（Seismological　Division，　JMA，　Tokyo）．

　　　　　The　frequency　range　and　the　dynamic　range　of　the　seismographs

are2－20Hz　and　O。Ol－400，μm　peak　to　peak　respectively．　The

frequency　range　of　O．2－20Hz　is　also　available　at　the　terminal

station．　A　quartz　pressure　gage　at亡ached　to　the　terminal　apparatus
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isatsunami－meter・withares・luti・n・fnearlyl㎜H20andal・ng
term　stability　better　than　O・3　mm　H20　per　day．

　　　　All　signals　o：E　the　seismographs　and　the　tsuna皿i－meter　are

transmitte（i　by　an　FM［FDM　with　s／N　of　72　dB　in　the　sea，and　they

are　（iemodulated　at　亡he　shore　station，where　they　are　transformed，

to　（iigital　d，ata　of　lO　bits　per　component。　By　the　use　of　the　：PCM

communication　method，　all　the　digital　data　are　transmitted　亡o　the

center　via　land　telephone　lines．

　　　　　Elec亡ric　power　for　the　submarine　system　is　supPlied　through

the　submarine　co－axial　cable　by　a　DC　constant　current．　It　is

released　from　the　electro（ie　attached　near　the　terminal　apparatus，

and　sent　back　to　the　electrode　of　the　shore　earth　through　the

sea－water　and　the　ground。

　　　　　In　Chapter　3　are　described　亡he　cab　le　route　survey　an（1　1aying

workg　After　elaborate　investigation　on　the　topography　an（i　geology

of　the　sea　bottom，　the　route　was　carefully　determined　so　as　to　avoid

cable　breaks．　The　aじtual　laying　of　the　submarine　system　was　suc－

cessfully　carrie（I　out　in　August　l978　by　the　Kuroshio－Maru，　the

newest　cable　ship　of　the　NipPon　Telegraph　and　Telephone　Public

Corporation．　Since　the　terminal　apparatus　weighs　more　than　one　ton

in　the　water，　the　new平y　developed　high　tensile　strength　submarine

co－axial　cable　was　employe（i　in　laying　the　appara亡us。　Prior　to　the

laying，　a　number　of　experiments　inclu（iing　trial　laying　were

carrie（i　out．

　　　　　In　Chapter　4　are　described　the　construction　of　the　shore

facilities：　shore　earth　work，　shore　station　building　including

apPurtenant　facilit　ies　and　the　pro　tection　work　of　the　shore　cab　le・

Forthe35kmsegmentwhichliesonseabed，slessthanl500mbelow
the　surface，　a　single　or　（10uble　armored　cable　was　used　in　ord，er　to

avoid　trouble　caused　by　dragnet　f‡shing．　Furthermore，　for　seabeds

lessthan50mbelowthesurface，various・kin（lsoftroubledueto
waves　and　currents　have　been　experienced．　Therefore，　the　d．ouble

armored　cable　guard．ed　by　a　steel　protector　was　buried　in　the　sea
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bottom　mud．

　　　　　A　half　year曾s　test　observation　was　carried　out　in　a（玉vance　of

the　transference　of　the　Sys　te血　to　the　JMA．　　Chapt　er　5　includes

preliminary　reports　of　some　interesting　facts　observe（i　in　the

course　o：［　the　tes　t　operation．

　　　　　There　are　several　earthquakes　which　would　not　have　been

detected　and　located　without　the　System．　Therefore，　as　has　been

expected，the　details　of　the　seismicity　in　the　area　will　become

clear　by　use　of　the　data　obtaine（i　by　the　Sys　tem・

　　　　　One　of　the　interesting　facts　about　the　tsunami－meter　is　that

i亡　can　work　as　a　kind　of　long－period　vertical　seismometer．

Seismic　waves　generated　by　the　earthquake　near　Etorofu，　December

6，　1978　（MJ＝7・7），were　recorded　on　the　tsunami　records・　Another

intelfesting　fact　is　that　it　is　available　as　a　level　meter　to　detect

crustal　movements，because　its　resolution　an（i　stability　are　good　as

mentioned　above．　工t　may　be　able　to　catch　the　change　of　the　level

due　to　the　pre－seismic　movement　just　prior　to　a　break．　There　has

not　yet　occurred　any　tsunami　in　our　sea　area．until　now，but　the

ocean　tide　level　of　the　open　sea　is　always　recorded　on　the　tsunami

records．　A　close　correlation　is　recognized　between　the　tide　level

recorded　by　the　tsunami－meter　and　that　by　the　tide　gages　at　shore

station＄三　that　is，　the　amplitudes　of－the　two　are　almost　equal　and

the　phases　show　systematical　lag3，　as　is　expected　by　theory。

　　　　　The’source　voltage　of　the　electric　power　for　the　submarine

system　is　continuously　monitored．　工n　spite　of　the　high　stability

of　the　source　current，　the　source　voltage　shows　a　slight　daily

change・　　It　is　found　that　the　chang♀　is　proportional　to　the　ti血e

differential　of　the　total　force　of　the　terrestrial　magnetism．

Thus，　the　observation　of　the　voltage　is　expected　to　give　new　kinds

of　observational　data　such　「as　those　for　geopotential，　conduc　tivity

and　so　on・　　If　any　precursory　change　related　to　geoelec亡romagnetic

phenomena　occurred，　it　might　also　be　detected　by　observation．

　　　　　Chapter　6　contains　various　papers　dealing　with　the（1evelopment
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of　the　System．　In　the　course　of　the　development，meetings　of　the

working　groups　were　frequently　held．　Important　discussions　at　the

meetings　also　apPear　in　this　Chapter．

　　　　　Chapter　7　comprises　reviews，　acknowledgements　and　so　on・

　　　　　The　proceedin呂s　in　the　Congress　to　establish　the　fundamen亡al

policy　of　research　for　the　J翠A　are　described　in　the　Appen（1ix．
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