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LEIZMOZL XTHN IANQNIA METEOOYX
M 8.9

MoAL IOXLPOG CEICUOC, UeyEBOLG 8.9 PABUGY, COUPWVA HE
1O Mecdduvapiko IvoTIToLTO TV HvwuEVwY MONTEIWY, ONUEIGD-
Onke OTIC POPEIO-AVATOANKEG QKTEG TNG laTTVIAG, TAPAKOL-
vavTag Biaia ta kTipia o1o Tokio. To €TTKEVIPO TOL CEICUOUV
evTotrioOnke oe amooTtacn 130 XINOUETPWY AVATOAIKA TOUL
YevTAl OTO VNOi XovooL, o€ PABOG 24 XINOUETPWY.

Eikoveg ArokaAvyng

ITTTIO KAl auTOKivNTa TTapAcLEBNKAV Ao TA KOPATA TTOL
EpOavay 1a &éka PETPA O DYOG KAl ALTOKIVNTOSPOPOI KAAD-
PONKav TTANPWG aATTO TO VEPO WPETA TO CEICUO TV 8.9 Rab-
LAV TTOL £TTANEE TNV POPEIOSLTIKY) aKTh) TOL ElpnvikoL — O Je-



yaAUTepog 0™ Kal NePiNoU evapion aiwva.

To Toouvaul KAAUWE TEPACTIEG EKTACEIG OTNV NAPAKTIA MOAN
SevTal kal Ta TnAeonTikG nAdva €deixvav auTtokivnTa Kal
Bdapkec va eninAéouv aTo vePO.

O 0ocIonOG NpokAAEse TOV KAUSWVIOHO TWV OUPAVOEUCTMV
oTo TOKIO, oTa voTIa, Ornou ol dPOHOI KOVTA OTOV KEVTPIKO
010NPodpoNIKO OTaBUO ATAV YEUATOI and KAToiKoug TnG ne-
PIOXNG MOU nepipevav va Bpouv €va PECO dIapuyng Kabmg
TpEVaA Kal AEw@OpEia akivnTonoinénkav.

«'HTav iowg OTI XEIpOTEPO €Xw {roel anod TOTE Mou €yKaTa-
oTdénka otnv lanwvia npiv and TouAdxiotov 20 Xpovia»,
gine n dnuoaoioypdgog Tou Reuters, AivTa ZIEykK Kadl CUMNAR-
pwoe: «To KTipIo €0gieTo yia NOAU wpa kai noAAoi avBpwnol
otnv aibouca cidnoswv dapnafav Ta Kpdavn Toug, KAnoiol
KpUPTNKAV KATw anod Ta ypapeia Toug».

Ta kUpata AANUUUpPIoav KTipla Kal €KTACEIG KAAAIEPYEIDV
Kal Napéoupav auTokivnTa Kal okAa@n. TnAEONTIKEG EIKOVEG
£deixvav BuBiopéva oxnuarta ortnv nepioxn Kauaiol. MaAip-
poikd kUpaTa énAn&av eniong To Xipo kai To XoKdaivto.

O osiopog nou €nAnge onuepa Tnv Bopelo-avaToAikn Ianw-
via €yive a100nTdg wg To Mekivo, 2.500 xIAIOpeTpa dUTIKA,
dNAwaoav kKATolkol TNG KIVEQIKAG NpwTeUoucac. MNepioagdTepa
ano 4,5 skatoppUpla oniTia €Psivav Xwpig NAEKTPIkO pelja
oTnV neEPIoXn Tou TOKIO Kal OXedOV O€ OAEG O MEPIOYXEG TNG
avaToAikng Ianwviag onueiwdnkav diakonég oTnV NAEKTpoO-
doTnon.

TNV 1anwvikn npwTtelouad, nou BpiokeTal o€ anooraon 380
XINOUETPWY and To €nikevTpo, Ta KTipia ogiovrav Biaia eni
dUo AenTd Kal Ol NEPICOOTEPOI KATOIKOI Bynkav oToug dpo-
MOUG. 2To WETA&U, ONwg PETEdWOE TO NpakTopeio Jiji, 0 Xw-
pOGC OTABMEUONG TOU NAPKOU avawuxng Tng NTioveilavt
oTnV neploxn Tou TOKIO NANMMUPIOE. Aev €XEl YiVEl YVWOTO
av unnpxav avepwnol oTo XwPo auTd TNV wpa ToU CEICHOU,
EVWM TO MPAKTOPEIO €iXe HETAdWOEI NWG BPioKovTal ot EENIEN
£E1 NnupKaylEg oTnv neploxn Tou TokKio.

H kuBépvnon kavel 6,71 givar duvaTtov yid TOV OUVTOVIOUO
TV ENIXEIPNOEWV ApWYNG Kal d1dowaong, «EKKIVOVTAG anod
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TNV UNOGBECN OTI AUTO O CEICUOG EXElI MPOKAAETEl ONUAVTIKEG
{nuiec», dNAwoe aToug dnpoaioypdgoug o MNoukio EvTavo.

To 1aNWVIKO unoupyeio Apuvag dIEBE0E OKTW MNOAEUIKA AEPO-
oKAaen yia va eAéy&ouv To PEyeBOC TNG KATAOTPOPNG, META
Tov OclohO peyéBoug 8,9 Babuwv nou €nAnge Tnv Bopeio-
avaTtoAikn lanwvia, PeTEdWOE To npakTopeio €1dnoswv Ado,
EVW MPOG TNV nAnyeioca neploxn kateuBuvovTtal kal nAoia
TOU 1anwVIKoU MOAEUIKOU VAUTIKOU.

KUpata Uypoug déka HETPWV OTIG IANWVIKEG AKTEG

NHK WIRLD

KupaTta Uwoug pexpl 10 PETPWV yia TIG AKTEG TOU vnoiou
XovooU oTov Eipnviko £E€dwoe n EBvikA MeTewpoAoyikn
Ynnpeoia Tng Ianwviag. TUp@wva Pe TNV avakoivwon Tou
Kévtpou MapakoAolBnong Tou Eipnvikou, «&vag OeIonoOg
TETOIOU HEYEOOUG PNOpPEi va NPOKAAEDEI KATAOTPOPIKO TOOU-
vapi 1kavd va nAREel TIG aKTEG KOVTA OTO €MiKEVTPO Ot Aiya
AENTA Kal TIG MO ANOPAKPUCHEVEG AKTEC O€ AiYEG WPEC».

The tsunami approached the shore of Natori, Miyagi Prefec-
ture
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AlakOnnKe n AsIToupyia NUPNVIK®OV EPYOCTACIOV

ST0 WETAEU, n AsIToupyia TV NUPNVIKOV EPYOOTACIWV OTIG
nepipépeieg Miyiatld kal ®oukouaoipa oTnv nAsupd Tou Eipn-
VIKOU OIaKOMNNKE QUTOMATWG META TOV OEIONO. Agv Undpxel
diappon padievépyelag and Ta nupnvika epyooTacia Tng Ia-
nwviag, YHETA TOV IOXUPO COEIONO, avakoivwoe o npwbunoup-
YOG TnG xwpag NadTo Kav.

TepdaoTia nupkayid €xel &eonaocel ge JIVAIGTRAPIO TNG NOANG
Lioixdpa otnv nepioxn Tou TOKIO, HETA TOV IOXUPO OEIoHO,
oUpPwva WPe €IkOVEC nou PeTEdWOAV Ta TNAsonTika dikTua.
To Blopnxavikd ouykpOTNUA nou JiaxelpieTal n 1anwvikm
netpeAaikn eraipia Cosmo Oil €xel TUAIXTEI OTIC QAOYEG,
oUMPWVA HE EIKOVEG NOU PETEdWOE N ThAedpaaon.

A fire burns at a natural gas storage facility in Chiba
TapayHEévol o1 KATOIKOI

O1 osiopoi gival ocuvnBiouévo @aivouevo otnv lanwvia, pia
and TIG Mo CEICHIKA dPACTAPIEG NEPIOXEG OTOV KOOHO. TN
XWwpa avahoyei nepinou To 20% TWV CEICPWV MOU CNMEID-
VOVTAl MAyKOOMIWG KI €XOUV HEYEBOG HEYAAUTEPO TWV 6
BaBuwv kal KaTa PEooV Opo CNUEIMVETAI OEICWOG ava MEVTE
AenTd.

QoTO00, 0 ONMEPIVOG CEIOPOG NoU onuelwdnke Aiyeg €Bdo-
padeg peTa anod ekeivov nou €nAn&e To Kpdiotoeptg TnG Néag
ZnAavdiag, nTav aveu Nponyoupévou.

«TpopokpaTtndnka kai akdépa gopdauai», Aéel o 36xpovog Xi-
VTEKATOOU Xdata, dIEUBUVTAG KIVEIKOU €0TIATOPIOU OTNV ne-
pioxn AAacdka Tou TOkIo. «Agv €xw BIMOEI NOTE TOOO MEYA-
Ao OgIonO», NPOCBETEL.

«0 KOOWOG ATAv Tpopokpatnuévog. MoAU ondavio, Kabwg
otnv lanwvia ol avBpwnol €ivar ouvnBiopévol OTOUuG OEl-
opoUc. O onuepIvog ATav nNoAU dIaQopeTIKOG», Eypaye OTo
Twitter o ouvepydTng Tou Reuters, Ké Okapoupa.

O 27xpovog Acaykl Matoivra, oxedliaoTnG IGTOGEAIdWY OTO

Toklo, nepnaTolos KOVTA O €va KATACTNMA Yia KapE oTav
onueIwOdnke o oelopdg. «O1 eikdveg and To oeiopd ot Néa
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ZnAavdia eival akopa noAU {wvTaveég oTn PV Hou Ki £Tal
@opnénka noAU. Asv pnopoloa va MICTEWPW OTI TOOO WEYA-
AOG O€IoUOC NAATTEI TO TOKIO®.

MeTa To OEIOPO €KATOVTAdEG aAvBpwnol Bynkav oToug dpo-
Moug Tou TOKIO Kal MARBN CUYKEVTPWVOVTAV WNpooTd anod
TIG 0BOVEG TWV TNAEOPACEWY TWV KATACTAHATWY YId VA €vn-
HEPWOOUV Yia TO OEICHO.

«'ETpe€a €Ew and To ypageio pou. MavikoBAndnka kai EE-
Xaoa To KIvNTO HoU TNAEPWVO KAl Ta NPAyHaTda Tou», €ine n
‘Ayia NakapoUpa, undAAnAog ypageiou oto TOKIO. «BAEéneTe
auTd Tov yepavd navw and autd To YnAo KTiplo unod kaTa-
okeur); Nopila 611 Ba neosl and To KTiplo yiaTti 0Aa Ta KTipla
YUpw pou kKAudwvilovTav», nepieypaye n idia.

«@uudual nou €BAena TI €ixe oupBei oTo CEIoNd Tou Koune
(To 1995) kal oke@TOHUOUY, 'Ti Ba yivel av auTd cuuBei oTo
Toki0;' 'Exw navikoBAndei. Asv BEAw va Byw €Ew, yiaTi pno-
PEi va YOU MECEI KATI OTO KEPAAI», A€l évag 36Xpovog disu-
BUVTNG KATAOTANATOG YIa KAPE OTO KEVTPO TOU TOKIO.

A@IEn Tou tsunami oTo San Fracisco
STAMATNOAV Ol CUYKOIVWVIEG

Ol aeponopikeg, OIONPODPOMIKEG Kal OJIKEG OGUYKOIVWVIEG
diakonnkav oTo PeyaAUTepo pEpOC TnG Ianwviag, WETA Tov
I0XUPO OeIopd, PETEdWOE To npakTopeio Kiovto. O NTROEIg
npo¢ To agpodpodpio Napita TnG 1anwvikng npwrtelouodag
akupwlnkav, Wéxpl ol apuodieg apxEG va eAéyEouv Tnv Ka-
TaoTacn Twv d1adpouwyv. Ta dpopoAdyIa TWV TPEVWV Uyn-
ANG TaxuTnTag oTauaTnoav apéows KETA TOV OEIoNO Kal ol
dpoOpoI aTNV neploxn Tou TOKIO €KAgioav.

PdwTIA 0€ NUPNVIKO oTaOuo oTn BA Ianwvia - Agv avi-
XVEUTNKE diappon padlevEépyelag

Mupkayid E€onaoce og BAAapo onou oteydleTal pia Toupuni-
va oTov Nupnviko otaduo Tng Ovaykdoua oTn vopapxia Mi-
ylayki TnG BopeioavaTtoAikng Ianwviag, HETA Tov I0XUPO O€l-
OMO MOoU €MANEE TNV NEPIPEPEIA QUTH, HETESWOE TO 1IANWVIKO
npakTopeio €1drnoswv Kyodo.

QoTd0o0 Kapid diappon padlevepyEIag eVTOG TWV €yKATAoTA-
OSWV AUT®V OUTE Of AAAEC NMUPNVIKEG EYKATAOTACEIG OTIG
NANY€ioeg NEPIOXEG eV aVIXVEUTNKE TIG WPEG MOU AKOAOU-
Bnoav Toug I0XUPOTEPOUG HETATEIOHOUG.

AIGKOMNNKE auTopara n AsiToupyia o€ ouvoAika 11 avmidpa-
OTNPEG, AVAKOIVWOE TO unoupyeio Biopnxaviag.

H etaipeia Tohoku Electric Power nou ekpeTaAAeusTal Tov
nupnvikd otabud tng Ovaykdoua Kal €niong To Nupnviko
€pyoaTacio TnGg ®oukouadipa, Bopeiwg Tou TOKIO, AVAKOIVWOE
OTI OEV £XOUV AVIXVEUTEI MPOoBARKATA OTIC EYKATACOTACEIG.

QoT600 g€akoAouBei va AeiToupyei o peyaAUTEPOG NUPNVIKOG
oTabuog Kaoioualdki-Kapioua nou diaxelpileTal oTnv Kev-
TpIKN vouapxia Niykdarta, n onoia anéxel apkera and To eni-
KEVTPO TOU OEIOHOU.

b=

OuUTe n eTaipeia Hokkaido Electric Power kaTéypawe npoBAn-
paTa oTIG eyKaTaoTAoEIG TNG.

O 1I0XUPOTEPOG OEICHOG OTNV NEPIOXK

O oslopoG nou énAnge onpepa Tnv Ianwvia eival o 1IoxupoTe-
pPOC Nou £xel NAREEl PEXPI TWPA TO apxInéAayog autd, oUp-
Pwva Pe TNV 1anwvikn MeTewpoAoyikn Ynnpeaia.

SUpQwva Pe TN MetewpoAoyikn Ynnpeoia, To eNiKevTpo Tou
oslopoU evTonioTnke nepinou 100 xAW anod Tn BopeloavaTo-
AIKR akTA Tng vnoou Xovoou, otov Eipnvikd Qkeavd, oe
Babog nepinou 10 XAM.
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And Tnv nAeupd TnG, n Apepikavikn Ynnpeoia Few@UOIK®V
MeAeTwv (USGS) avakoivwoe OTI 0 OEIONOG NTav PEYEBOUG
8,9 Babuwv kal To Ba6og Tou 24,4 XAu.

AkOAOUBOUV [E XPOVOAOYIKN OEIpd Ol KATAOTPOPIKOTEPOI
ociopoi nou €xouv NAR&el Tnv Ianwvia péxpl onpepa:

Collapsed section of a road in Satte, Saitama Prefecture

3Tig 15 Iouviou Tou 1896, oTnv neploxn Zavpikou, OTIG
aKTEG Tou Elpnvikou, 27.122 atoua éxacav Tn {wr Toug,
Kupiwg and Ta naAippoikd KUPATA Nou NPokKARBnkav WPeTa
TO O€IoUO peyeboug 7,6 BaBuwv Tng kAipakag PixTep.

- Tnv 1n ZenTepBpiou Tou 1923, oTo TOKIO KAl TA NEPiIXWPA
Tou, 142.807 drtopa €xacav Tn {wn Toug f Bswpnbnkav
ayvooUueva kal 103.733 TpaupdaTioTnkav PETA TO OEICHO
HeyEBoug 7,9 BaBuwv NG KAipakag PixTep.

- 2TIg 7 MapTiou Tou 1927, oto Tavyko, kovta oto KidTo,
2.925 aTtopa €xaoav Tn {wr Toug YETA To OeIoNd HeyEBoug
7,3 BaBuwv Tng kKAipakag PixTep.

- 2TI¢ 3 MapTiou Tou 1933, OTO Zavpikou, OTIG AKTEG TOU
EipnvikoU, 3.008 aTtopa €xaocav Tn {wn Toug and Ceiouo
HeyEBoug 8,3 BaBuwv TNG KAipakag PixTep.

- 2mig 10 ZentepBpiou Tou 1943, oto ToTopI, TNG VAGOU
XovooU, 1.083 dtoua €xacav Tn {wrf TOUuG anod CEIOMIKN
dovnon peyeBoug 7,2 Babuwyv TnG KAipakag PixTep.

¢

- 2TIC 7 AskepBpiou Tou 1944, ota napalia Tou EipnvikoU
otnv kevTpikn lanwvia, 1.223 avBpwnol éxacav Tn Jwn
TOUC ano OsiouO peyéBoug 7,9 Babuwv TnG kAipakag Pix-
TEP.

- Z1ig 13 lavouapiou Tou 1945, otn Mikaoua, TnG vhoou
XovooU, ogiopog peyeboug 7,1 Babuwv Tng KAipgakag Pi-
XTEP OTOiXI0E TN {wn o€ 2.306 avBpwnoug.

- 2TIg 21 AekepBpiou Tou 1946, otn AuTikn lanwvia kate-
ypapnoav 1.432 vekpoi | ayvooUWeVOol anod OEIOUO HEYE-
Boug 8,1 Babuwv TNG KAipakag PixTep.
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- 271G 21 Iouviou Tou 1948, oto ®oukoUl, duTIKa Tou TOKIO,
ogIopOg peyEboug 7,1 Babuwv TnG kAigakag Pixtep npo-
kaAeoe To Bavarto 3.895 atouwv.

- 2TIg 16 Maiou Tou 1968, otn vroo Xokaivrto, 52 artopa
€xaoav Tn {wr Toug ano osiouo PeyEdBoug 7,9 Babuwv TG
kAipakag PixTep.

- 271G 9 Maiou Tou 1974, 38 atopa €xacav Tn {wr Toug ano
oelopd Pey€Boug 6,9 Babuwv TN kAipakag Pixtep, otn
xepoodvnoo IZou.

- 2TIg 26 Maiou Tou 1983, oTn Bopeio Ianwvia 104 aTtopa
€xaoav Tn {wn Toug anod Ta naAippoikd kUPaTa nou npo-
KANBnkav PETA TO O€IOPO peyeBoug 7,7 BaBuwv TG KAi-
Jakag PixTep.

- 271¢ 12 IouAiou Tou 1993, aTo Okouaipl TNG Bopeiag Ianw-
viag, 229 aTtopa €xaoav Tn {wn Toug oTn SIdpKEIa TWV na-
APPOIKWV KUNATWY NMou nNpokAndnkav UoTepa anod CeIoPo
peyEBoug 7,8 BabBuwv Tng kAipakag PixTep.

- 21ig 17 lavouapiou 1995, 6.430 dvBpwnol okoTWONKAV
ano Tov OsIopo peyEBoug 7,2 BaBuwyv TnG KAipakag Pixtep
oTnVv nNoAn Kopne.

Vehicles are crushed by a collapsed road at car park in
Yabuki

- 3TIg 26 ZenTepBpiou 2003, oeiopdg peyEBoug 8 Babuwyv
NG KAipakag PixTtep €nAn&e To vnoi XokAIVTO UE anoTEAE-
opa va xaoel Tn {wn Tou évag avepwnog.

- 271G 23 OkTwPpiou 2004, 40 avbpwnol okoT®BNkav ano
oclopd peyéBoug 6,8 Babuwv TnG KAipakag PixTep nou é-
nAn&e Tnv noAn Niykara.

- 211G 16 NoeuBpiou 2007 oeiopog peyéBoug 6,8 Babuwv
oTnv noAn KaolouTdakl npokdAeoe Tov BdvaTo 10 avBpw-
nwv.

- 271G 14 Touviou 2008, ocIONOG PeyEBoUG 7,2 BaBuwv €nAn-
Ee Tnv Bopeia Ianwvia Pe anoTéAeopa Tov BAvaTto TPV
avlpwnwv.

(www.kathimerini.gr pe nAnpogopieg ano AME-MME, 11
MapTiou 2011)

BiIBAIKR KATAOTPOPN Kdl EKATOVTASEG VEKPOI
otnv Ianwvia

Nayko6ouio ook yia Tov navioxupo o€iouo 8,9 Babuwv nou &-
nAn&e Tnv Ianwvia, npokaAwvTag yiyavTio TOOUVAWI nou od-
pPWOE TIG BOPEIOAVATOAIKEG AKTEG TNG XWPAG OMEPVOVTAG
naviko kar 6avarto. AvunoAOyIOTEG €ival Ol KATAOTPOYPEG, &-
V® EKTIVACOETAl WPA HE TNV WPA O APIBUOC TWV VEKPWV HE
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TIG TEAEUTAIEG NANPOPOPIEG va KAVOUV AOYO YIa EKATOVTASEG
QupaTa. =TIG akTEC TNG XaBang £QTace To TOOUVAMI- MPOEI-
donoinan é€xouv ekdwoel dekAdEG XWPEG, and Ta vnoia Tou
EipnvikoU kal Tn Pwaoia pexpl TIG DUTIKEG akTeG Twv HMA.
EkkevveTal neploxn yUpw anod nupnvikd otabuoé otnv Ia-
nwvia. ‘'OAeg o1 €EeAIEeIG. ..

O1 ogIouog, HeyéBoug 8,9 BaBuwv kal didpkelag nepinou 2
AenTwv, onuei®dnke oTig 07:45 wpa EAAGSOG (14:45 Tonikn
wpa) oTig¢ BopeloavaToAikEG akTeG TnG lanwviag. ‘Eyive ai-
00NnTOG O€ peydAo TuRPa Tou EipnvikoU kal npokAaAeos navi-
KO oTo TOKIO -0 anooracn 380 XIAIONETPWY and To enike-
VTPO TNG OEIONIKNG dOVNONG- HE TOUG KAToikoug va Byaivouv
£VTPOWOI OTOUG OPOUOUC.

AkoAoUBnos TooOUuvAWl d3€Ka WETPWV MOU COAPWOE TA navTta
oTo népacpd Tou and TIG BopeloavaToAlkEG akTeG TnG Ianw-
viac. ZnmiTia kal auTtokivnTa napacupbnkav and TepacTia
KUpATd, auToKIvNTOOPOMOI KAAUMBNKav anod vepo. SUVEXEIG
ATAv ol WJETACEIONOI, Ol MEPIOOOTEPOI UEYEBOUG AV TWV £E
Babuwv.

EKTIVAGOETAI O APIOHOG TWV VEKPOV

O apIBuog Twv vekpwv au&averal wpa Pe TNV wpa. H Tonikn
acTuvopia avakoivwoe 0TI oTn BopeloduTIKA NapdakTia noAn
ZevTdl evronioTnkav ol gopoi 200 pe 300 avBpwnwv.

MpoowpIvOG anoAoyIoCHOC TWV IANWVIKOV apXwV KAVel AOyo
yla 288 vekpoUG kal 349 ayvooUMEVOUG, E€V® UMNAPXOUV
NoAAEG ekaTovTAdEC TpaupaTieG. H aocTuvopia onusi®vel OTI
NPOKEITAl yid NoAU NpOXEIPO UNOAOYIOHO, KaBWG €ival noAu
OUOKOAN N CUYKEVTPWON TWV OXETIKWV OTOIXEIWV AOYW TOU
HEYAAoU apiBUoU TwV MEPIOXWV MOU EXOUV MANYEL.

Aedopévng TNG KAIMAKag TG KaTaoTpo®ng undpxouv ool
OTI 0 TEAIKOG anoAoyIopog Ba gival noAU uwnAoTEPOG.

To TOOUVAMI MOU CAPWOE TIC BOPEIOAVATOAIKEG AKTEG EXEI
napacUpel Kata nAnpogopieg nAoio pe 100 eniBaivovTeg,
EV® Ta kUPATA €VOEXETAI vaA «KATAMIAV» KAl Wia eniBarikn
apa&ooToixia. Yndpyouv, gniong, @opol yia eyKAwRIOPEVOUG
o€ €va EevodoxEio NOU KATEPPEUCE OTNV NOAN ZevTdl.

DWTIEG PAKOUCG APKETWV XIAIOPETPWV HaivovTal o€ PeEyAAa
TUNHaTa Tng noAng Keoevolpa, n onoia BpiokeTar oTnv €-
napxia Miyiayki, n onoia £xel dexOei To BapUTepo XTUMNUA
and To CEIoHO.
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MeTa TO XTUNNUa Tou EykéAadou EEonacav nNupKaylég o€
KTipia oTo TOKIO, KABWC Kal 0 oTaBUO Napaywyng nupnvi-
KNG evepyelag otnv Ovaykdoua. Tautoxpova, napouciacTn-
ke BAGBn oto cloTnua WUENG nupnvikoU €pyoqTagiou aTnv
enapyxia ®oukoucipa otn BopeloavaToAikn Ianwvia.

Sukawaga

EKKEVMVETAI NEPIOXN YUP®W and nupnviko oTaduo

O1 appodiec ApxEG €0soav Ot KATAOTAON CUVAYEPHOU TNV
nepioxn yupw and To nupnvikd €pyocTAcio NApaywyng &v-
£€pyeiac otn doukoucoiya, YETA Tn duoAsiToupyia oTto oUo-
TNHAa WUEng Tou avTidpaoTnpa €EQITiag ToU KATAGTPOPIKOU
osiopou.

NepiogdTepol anod dUo XIAIAdEG KATOIKOI KARBNKav va ano-
pakpuvBoUv ano Tnv nepioxn.

Aegv undpyel daueoog kivduvog diappong padievépyelag, dia-
BeBaiwvouv ol ApxEG, woTdao n AIeBVNG Ynnpeoia ATOMIKNAG
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Evépyeiag (IAEA) {nTa AenTOMEPN €VNUEPWON YA TNV KATA-
oTaon oto oTtaduo Tng doukouadiya, g€ OAOUG TOUG Nupnvi-
KoUG oTaBuolc Kal ToUuG €PEUVNTIKOUC avTiIdpacThpeG TNG
Xwpag.

Mupkayld E&&onaoe AOyw Tou oesiopoU Kal oTo oTaduod napa-
YWYAG nupnVvikAg evepyeiag otnv Ovaykdoua. H IAEA £xel
AaBel evnuépwon ano Tnv Ianwvia 0TI N QWTIA €xel KaTa-
oBeoTei kal dev £xel evronioTsi diappon padievepysiag. ‘'OAol
ol nupnVvikoi araduoi Tng Ianwviag £€xouv KAeiosl.

Toxupn €kpn&n onUEI®ONKE OE NETPOXNMIKO EPYOCTACIO KOV-
TA oTnNV NOAN TnNG Zevtdl Aiyeg wpeg HETA To oelopd. OI gikd-
VEC nou peTaddbnkav anod Ta TnAeonTika dikTua degixvouv To
€PYOOTACIO Va €XEl TUNIXOEI OTIG PAOYEG.

ZUuvayepHOG yia Toouvapi otov Eipnviko

Mposgidonoinon yia Toouvaul eE€dwaav ol apxeg 50 xwpwyv,
ano Ta vnoid Tou EipnvikoU kai Tn Pwaoia péxpr Tnv KaAi-
(OpvIa Kal TIG SUTIKEG aKTEG Tou Kavadd.

AcBevr) kUpata, and piIod €wg €va PETPO, £€PTACAV OTIG AK-
TEG TNG XaBang Aiyo petd Tig 15:00 (wpa EAAGdog). O1 Ap-
XEG €ixav fon EKKEVWOEI TIG NAPAKTIEG MEPIOXEG OAWV TWV
vnoinv. Ol KATOIKOI WETAKIVABNKAV Pakpia ano TIC aKTEG,
EVW €KAEIOaV NpoAnnTikd Ta PeyaAUTepa agpodpodpia o€ OAa
Ta vnhaola.

Tsunami Travel Times

Tide Gage

* DART

Earibquake

120° 1507 180° 210° 240° 2707 300°
21tn Xapan £pOace To TOOUVAHI

Je enipuAakn BpiokovTal kal ol SUTIKEG AKTEG TwV Hvwpé-
vwv MoAiteiov e Tnv KaAipdpvia va ToigaleTal yia To gv-
JEXOHMEVO ANOPAKPUVONG TWV KATOIKWV Nou BpiokovTal Kov-
T4 OTIC AKTEG.

H nposidonoinon 1oxvel yia ®iIAinniveg, Auatpalia, ®itl, NE-
a Znhavdia, Manovua-Néa Tlouivéa kI AGAAA vnoid-kpaTidia
Tou EipnvikoU, Kabw¢ kal XWPES TNG APEPIKAVIKAG NMEipou:
Me€ikd, XIAf, MouaTtepdAa, KooTa Pika, Nikapayoua, Mava-
pag, OvdoUpa, Ekouadop, KohopBia, Mepou, AAaoka, Xapa-
n, OUTIKEG akTeG Twv HMA (KaAipopvia kal ‘'Opeykov).

H TaiBdav kar n Ivdovnoia Apav Tnv npoeidonoinon nou €ixe
ekd00ei vwpiTepa, evw oTo MKoudp dev suPavioTnkav Kupa-
Ta napd Tig NPoBAEYEIG.

(www.in.gr, 11 MapTiou 2011)
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Sendai

ZuykAovioTika videos Tou tsunami

Japan's 8.9 magnitude earthquake triggers tsunami -
video

TV pictures showed a vast wall of water carrying debris and
even fires across a large swathe of coastal farmland near
the north-east Japanese city of Sendai, which has a
population of 1 million

http://www.guardian.co.uk/world/video/2011/mar/11/japa
n-earthquake-tsunami-video?intcmp=239

Kamaishi engulfed by tsunami after earthquake rocks
Japan - video

A devastating six-metre-high tsunami sweeps into the port
city of Kamaishi in north-east Japan following an earth-
quake of up to 8.9 magnitude

http://www.guardian.co.uk/world/video/2011/mar/11/kam
aishi-tsunami-earthquake-japan-video?intcmp=239

Earthquake shakes MPs in Japan's parliament - video

Japan's prime minister, Naoto Kan, and MPs feel the 8.8
magnitude quake during a session of parliament in Tokyo.
Media office workers are also seen reacting to the earth-
quake

http://www.guardian.co.uk/world/video/2011/mar/11/earth
gquake-mps-japan-parliament-video

The strength of the tsunami is evident as it tosses
ships around just offshore in this video

http://thelede.blogs.nytimes.com/2011/03/11/video-of-
the-earthquake-and-tsunami-in-japan/?ref=global-home

Zapwoe Td NAVTA OTO NEPACHA TOU TO TOOUVAHI OTIG
BopelodUTIKEG akTEG TG Ianwviag

http://news.in.gr/world/article/?aid=1231099261
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Vehicles washed away by the tsunami in a coastal area of
eastern Japan

The tsunami hits Kamaishi city port

Tossed buildings together in Miyagi prefecture,
northeastern Japan.
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A bus stop was crushed by part of a wall that had fallen
from a nearby building in the city of Sendai, where a tsu-
nami roared over embankments.

‘Ekpn§n O€ 1anwvIiKO NUPNVIKO oTaOpoO

'Ekpn&n o€ 1anwvikd nupnviko otabuo. Eixav nponynbei eA-
EYXOMEVEG e€KAUCEIG padievepyoU aTpoU yid va AVTIPETWMI-
oToUV Ol UYNAEG NIETEIC.

|,

People try to take cover in a Sendai bookshop as an
earthquake hits
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H padievépyeia nou ekAUBNKe o€ pia wpa and Tov 1Ianwviko
nupnvikd avTidpactnpa doukoucipya Nol, nou katacTpapn-
KE ONuepa €neita and €kpnén nou OQEIAETAl O HETACEIONO,
AVTIOTOIXEI OTO AVWTATO £TACIA AMNOJEKTO OpIo, WeTAdidel TO
npakTopeio KiovTo.

‘Onwg avakoivwoe eknpdownog TnNG Ianwvikng KuBEPvNong
«goUnep NUPOOREDTEG» NPOKEITAlI VA anooTaAoUv OTIG EyKa-
TaoTaceig TG ®oukouacipa, yia va avTIJETWNioouv TNV €KTa-
KTN auTn nepioTaon.

MapaAAnia n Aiebvig Ynnpeoia ATouikng Evépyeiag (IAEA)
dnAwvel €I yvwon Twv €Idnocwyv nou peTadidovTtal yia Tnv
£€kpnén otov doukouaipa kal €xel {NTHOEI ENEIYOVTWG OTOI-
XEia ano TIg nupnvikEG apxég Tng lanwviag.

ZTENEXOG TNG YNnpeoiag ékave TIG ONAWOEIG OTO NMPAKTOPEIO
POITEPG XWPIG va NPoCBETEI AAAEC AENTOUEPEIEG.

To npakTopeio TTTY PETEdWOE NWG ONUEI®ONKE £kpn&n aTov
nAny&vTa anod Tov Osiouo avTidpaoTtrnpa Tunou NTditol 1, n-
AIkiag 40 €TV, Kal ol NANPOQPOPIsg Kavouv AOYO yia noAud-
pIOUOUG TPAUMATIONOUG epyalopévwy Kal Peyain diappon
padlevépyelag nou €xEl avaykKAaoel TIG APXEG VA EKKEVWOEI
Mia Zovn avw Twv 10 XAM Kal va KaA€oel TOUG KaToikoug va
KAgI0BoOUV OTa oniTia TOUG.

To kpaTiko TNAgonTIKO SikTuo NHK peTEdWOE Nwg noAAoi gp-
yalopevol TpaupaTioTnkav ano Tnv €kpnén oTIG €ykaTaoTa-
oI Tou doukouaTipa Kal NPORaAe eIKOVEG pe kanvoug.

SUpewva pe To OiKTUO, Mou enikaAoUvTav UMOUPYIKEG Mnn-
YEC, N €kpnE&n onuelwdnke onuepa nepi TI¢ 16.00, Tonikn
wpa (09.00, wpa EANGBOG) kal n aiTia TNG napapével ayvw-
ortn.

Eidikoi kal dnuocioypdgol Tou JIKTUOU KAAeoav eniong o-
OOUG anod TOUG KATOIKOUG BpioKovTal €KTOG OIKiag va npoo-
TATEUOOUV TO AVAMVEUCTIKO TOUG OoUCTNMA KAAUMNTOVTAG TO
ME €va Bpeypévo pavtnAl kal va KaAupBouv 600 To duvaTov
KaAAiTepa ®oTe va anogelyeTal n ansubeiag £€kBeon Tou
d&puaTog UE TOV agpa.

SUPQWVa Pe TNV NAEKTPIKN €Taipeia Tou Tokio (Tepco), n
£€kpn&n onUEI®ONKE PETA ano UETACEIOUO Kal N OKENN Kal ol
TOiX0l TOU KTnpiou nou oTéyalav Tov avTidpaoTnpa KaTép-
peuoav, peTadidel To NHK.

H 1anwvikn eTaipeia NAeKTPIOPOU Tepco €iXe NPoxXwPnoel
oTnV eAeyxOMevn €kAuon padievepyoU aTuoU yia va avTide-
Twnioel TNV a@UoIka uWnAn nieon og TouAdxioTov évav av-
TIOPACTAPA OTO NUPNVIKO NAEKTPOMNAPAYWYIKO TNG EPYOOTA-
oglo ®oukouadiya No2, apoU €kave To idl0 Kal OTO MPWTO
€PYOOTACIO OMOU Ol avTIdPACTHPEG avTigeT®Mav npoBAnua
META ToV 10XUPO OgIopd 0 onoiog £nANEs Tn Xwpa, HMETEdWOE
onuepa ZappRarto To €1dNosoyPAPIKO NpakTopeio Jiji.

MpoNYoOUHEVWG, N ETAIPEIA EiXE AVAKOIVWOEI OTI ANWAETE TNV
duvaToTnTa va eAEyXel TNV Nieon OToug avTiIdPACTAPES OE
€va O0eUTEPO NAEKTPOMAPAYWYIKO MUPNVIKO €pYOOTACid TNG
otn ®oukouaiya, otn BopeioavaTtoAikn Ianwvia, YETA TO OEI-
olO 8,9 BaBuwv oTn Xwpeda.

O Ianwvag npwbunoupyog NaoTto Kav KAAeoe va enekTabei
n dIAPETPOG TNG {WVNG EKKEVWONG -HE KEVTPO TO €PYOOTA-
olo- ota 10 xiIAIopeTpa ano ta 3, Adyw Tou KivaUvou HOAUV-
ong noAiTwv anod Tn padievépyela, HETEdWOE To £10n0g0Ypa-
®IkO npakTopeio Jiji, enikaloUpevo To unoupyeio Biounxavi-
ag Tng Ianwviag.

Tov avTidpaotnpa skueTalAeleTal n eTaipeia Tokyo Electric
Power (Tepco) kal auTdg TpoPodoTei, ev HEPEl, TNV NPWTEU-
ouoa. Bpiokeral og anooTaon 250 xAY. Bopeia Tou TOKIO.

O oTpaTdg Twv HMA dev Nap€dwaoe WUKTIKN ouaia yia xpnon
o€ Ianwviko nupnvikd NAEKTPONAPAYWYIKO EpYOOTACIO TO O-
noio avTigeTwnilel cofapd npoBARuata PeTd Tov NoAU 1oxXU-
poO ocIouo TnG Mapaokeung, dnAwaoav onuepa AUEPIKAvoi a-
EiwpaTtouxol.

H enike@aAng Tou ZT&IT NTinapTuevT Xihapr KAivtov gixe nel
vwpiTepa OTI «OTOIXEIA» TNG NOAEUIKNG agponopiag Twv HMA
napédwaoav «noogdTnNTa MIag NoAU CNUAVTIKAG WUKTIKAG Ou-
oiag» o€ IanwvIkO NUPNVIKO NAEKTPONAPAYWYIKO Epy0o0TATIO
onou onueIwdnke unepBepuavon avTidpacTipa AOyw Tou
ogiopoU Twv 8,9 Babuwv.

‘Evag a§iwpatouxog eine o011 miotelel nwg otnv KAivrov pe-
TaeépBnke 0TI N Ianwvia {ATnoe To UAIKO, ol Hvwuéveg Mo-
NITEiEG oUPPVNOav va To dWOoOoUV Kal eNiXEipnon BpiokoTav
oe €EENIEN-n onoia Opwg dsv mpoxwpnos. H Apepikavida
YME=Z ¢€kave Tnv dnuoOcIa OXETIKN TONoBETNON TNG NPIV V-
MEPWOEI oxeTIKA, NPOCOETE.

«AvTIAauBavopaaoTe 0TI TEAIKA N Ianwvikn KUuBEpvnon Xelpi-
OTNKE TNV KATAOTAON HOvN TnG», dNAwoe aAlog agiwpaTtou-
X0G TNG KuBgpvnong Twv HMA, pAwvTtag unodé Tov Opo TnG
di1aTrpnong TNG avwvupiag Tou

(www.kathimerini.gr pe nAnpogopieg and AMNE-MME, 12

MapTiou 2011)

Whirlpools churned off the coast of Iwaki city

Interactive map and pictures of the damage

http://www.nytimes.com/packages/flash/newsgraphics/201
1/0311-japan-earthquake-map/
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Magnitude 8.9 - NEAR THE EAST COAST OF
HONSHU, JAPAN

2011 March 11 05:46:23 UTC

Magnitude 8.9
e Friday, March 11, 2011 at 05:46:23 UTC
Date-Time e Friday, March 11, 2011 at 02:46:23 PM at
epicentre
Location 38.322°N, 142.369°E
Depth 24.4 km (15.2 miles) set by location program
Region NEAR THE EAST COAST OF HONSHU, JAPAN
130 km (80 miles) E of Sendai, Honshu, Ja-
pan
178 km (110 miles) E of Yamagata, Honshu,
Distances Japan
178 km (110 miles) ENE of Fukushima, Hon-
shu, Japan
373 km (231 miles) NE of TOKYO, Japan

Source USGS NEIC (WDCS-D)

Earthquake Summary

MEAR EAST COSET OF HONSHU, JARAN
2001 0 17 OEdEEE UTC 35 380 143 378 Deplly. $4. 4 km
Sarileguake Loation

Tectonic Summary

The March 11 2011 earthquake (preliminary magnitude
8.9) near the east coast of Honshu, Japan, occurred as a
result of thrust faulting on or near the subduction zone
interface plate boundary between the Pacific and North
America plates. At the latitude of this earthquake, the
Pacific plate moves approximately westwards with respect
to the North America plate at a velocity of 83 mm/yr. The
Pacific plate thrusts underneath Japan at the Japan Trench,
and dips to the west beneath Eurasia. The location, depth,
and focal mechanism of the March 11 earthquake are
consistent with the event having occurred as thrust faulting
associated with subduction along this plate boundary. Note
that some authors divide this region into several
microplates that together define the relative motions
between the larger Pacific, North America and Eurasia
plates; these include the Okhotsk and Amur microplates
that are respectively part of North America and Eurasia.

The March 11 earthquake was preceded by a series of large
foreshocks over the previous two days, beginning on March
9th with an M 7.2 event approximately 40 km from the
March 11 earthquake, and continuing with a further 3
earthquakes greater than M 6 on the same day.

The Japan Trench subduction zone has hosted 9 events of
magnitude 7 or greater since 1973. The largest of these
was an M 7.8 earthquake approximately 260 km to the
north of the March 11 event, in December 1994, which
caused 3 fatalities and almost 700 injuries. In June of 1978,
an M 7.7 earthquake 35 km to the southwest caused 22
fatalities and over 400 injuries.

Instrumental Intensity
USGS ShakeMap : NEAR THE EAST COAST OF HONSHU, JAPAN

Fri Mar 11,2011 05:46:23 GMT M 8.9 N38.32 E142.37 Depth: 24.9km ID:c0001xgp
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How Shifting Plates Caused the Earthquake and Tsunami in Japan
Shifting plates and rising water

The sudden movement of the Pacific tectonic plate under the North American plate caused a massive earthquake and a tsunami.

The magnitude 8.9 earthquake occurred where
the Pacific plate thrusts undemeath the Narth
American plate, where the northemn part of Japan
sits.

Sea of

Hapan -" JAPAN

In this area, known as the Japan Trench, the
Pacific plate usually moves westward about three
and a quarter inches a year.

NORTH - .
AMERICAN - ;
PLATE : =

The earthquake was a result of thrust faulting, a
violent movement of the Pacific plate
compressing undermeath the North American
plate, forcing it upward.

PACIFIC
PLATE

—

NORTH
AMERICAN
PLATE ; =
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The upward movement of the plate releases
large amounts of energy and displaces vast
amounts of ocean water, causing a tsunami.

The energy radiates from the epicenter. In the
deep ocean, the wavelengths are long and the
heights are low. These waves can travel more
than 500 miles an hour.

When the tsunami nears land, the shallower water
causes the wave height and frequency to
increase. The waves push inland because so
much water and energy has built up behind them.

NORTH
AMERICAN
PLATE |
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Wave heights reachad more than 20 feet along
the coast of Japan and tsunami wamings were
issued as far away as the west coasts of the
United States and South America.

http://www.nytimes.com/interactive/2011/03/11/world/asia/maps-of-earthquake-and-tsunami-damage-in-japan.html

Perceived shaking
B violent shaking

&

Magnitude of shaking

An 8.9-magnitude earthquake struck the coast of Japan on Friday at a depth of about 17 miles below the earth's surface. Dozens
of aftershocks, some of magnitude 6.0 or greater, were felt after the quake.

Source: U.S. Geological Survey
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Predicted tsunami wave heights
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The tsunami set off warnings for much of the Pacific basin including the west coast of the United States and South America. Offi-
cials say waves have not caused major damage in Hawaii and pose no flooding danger in California.

Source: NOAA Center for Tsunami Research, Pacific Marine Environmental Laboratory

Japan earthquake: How ocean plate movement On Wednesday, a 7.2 magnitude earthquake hit 30 miles
caused the disaster away, causing a ripple of a wave just two feet high. It was
followed by another three “small” shocks lower down the
There had been rumblings deep in the Earth in the days scale.
before but nothing to warn of the massive disaster that was
about to strike. Anywhere else they would have been major events. But not

in Japan, one of the most active seismic areas in the world.

Then the big one hit - and it was worse than anything even
Japan has seen before. Yesterday’s 8.9 magnitude quake is
the sixth biggest ever recorded.

David Galloway, a seismologist at the British Geological
Survey, said: “It was a massive earthquake, probably the
largest since instrumental recordings started in Japan, so
the largest on record.”

It struck 15.5 miles below the seabed around 85 miles
offshore.

It is Japan’s misfortune that it lies on the edge of two plates
of the Earth’s crust which rub against each other.

The dense rock making up the Pacific Ocean’s floor is being
pulled down underneath Japan as it moves westwards
towards Eurasia.

As one plate grates against the other, it builds up tension.
The stress created in the rocks when they lock against has
to be released.

Yamada town, Iwate Prefecture
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The huge shuddering movement when it broke may have
lasted minutes and stretched along a 300-mile fault line.
The sea floor may have lifted and welled up by as much as
33 feet.

Such mighty forces would have moved an immense amount
of water, sending it cascading out in waves sweeping across
the ocean at 500mph.

Mr Galloway said: “It's like throwing a lump of concrete into
a swimming pool. If you throw in a big slab, it will spread
out. It's just a wall of water that has spread out across the
Pacific and the reason is that the earthquake was so big.”
Waves up to 30 feet high were sent washing out as far as
South America

Bob Holdsworth, professor of structural geology, in the
Department of Earth Sciences at Durham University, said:
“The magnitude of this event is staggering. It is almost a
thousand times more powerful than the recent Christchurch
earthquake in New Zealand and nearly one hundred times
more powerful that the 2010 Haiti earthquake.” It is slightly
smaller than the Sumatra quake of 2004, a 9.1 magnitude
event which caused the devastating Boxing Day tsunami.

That quake was spread over a fault of 620 miles and the
sea floor was raised 33 feet.

Japan lies on one of the most active parts of the Pacific
“Ring of Fire”, a 25,000-mile long belt of seismicity and vol-
canoes that surrounds the ocean.

It runs from New Zealand, northwards along the eastern
side of Asia, through Japan, curving up and round to Alaska
and down southwards along western North and South
America.

Dr Andy Gibson, of the University of Portsmouth School of
Earth and Environment, said: “There was an early warning
system but earthquakes are very hard to predict where and
when they are going to happen. The rupture of the Earth’s
surface can be many kilometres long. It isn't a single
movement with an epicentre but lasts over seconds or
minutes.”

The last earthquake at this part of the fault was in 1933
and killed 3,000 people. There have already been after-
shocks as big as last month’s New Zealand quake.

Japan’s history has made it more prepared than anywhere
in the world to face earthquake disaster — tsunami means
harbour wave in Japanese.

But sometimes no preparations are enough to withstand the
overpowering force of nature.

Sendai harbour

(Mike Swain, Daily Mirror, 12 March 2001)
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Japan'’s Strict Building Codes Saved Lives

Hidden inside the skeletons of high-rise towers, extra steel
bracing, giant rubber pads and embedded hydraulic shock
absorbers make modern Japanese buildings among the
sturdiest in the world during a major earthquake. And all
along the Japanese coast, tsunami warning signs, towering
seawalls and well-marked escape routes offer some protec-
tion from walls of water.

These precautions, along with earthquake and tsunami
drills that are routine for every Japanese citizen, show why
Japan is the best-prepared country in the world for the twin
disasters of earthquake and tsunami — practices that un-
doubtedly saved lives, though the final death toll is un-
known.

In Japan, where earthquakes are far more common than
they are in the United States, the building codes have long
been much more stringent on specific matters like how
much a building may sway during a quake.

After the Kobe earthquake in 1995, which killed about
6,000 people and injured 26,000, Japan also put enormous
resources into new research on protecting structures, as
well as retrofitting the country’s older and more vulnerable
structures. Japan has spent billions of dollars developing
the most advanced technology against earthquakes and
tsunamis.

Japan has gone much further than the United States in out-
fitting new buildings with advanced devices called base iso-
lation pads and energy dissipation units to dampen the
ground’s shaking during an earthquake.

The isolation devices are essentially giant rubber-and-steel
pads that are installed at the very bottom of the excavation
for a building, which then simply sits on top of the pads.
The dissipation units are built into a building’s structural
skeleton. They are hydraulic cylinders that elongate and
contract as the building sways, sapping the motion of en-
ergy.

Of course, nothing is entirely foolproof. Structural engineers
monitoring the events from a distance cautioned that the
death toll was likely to rise as more information became
available. Dr. Jack Moehle, a structural engineer at the
University of California, Berkeley, said that video of the
disaster seemed to show that some older buildings had
indeed collapsed.

The country that gave the world the word tsunami, espe-
cially in the 1980s and 1990s, built concrete seawalls in
many communities, some as high as 40 feet, which
amounted to its first line of defense against the water. In
some coastal towns, in the event of an earthquake, net-
works of sensors are set up to set off alarms in individual
residences and automatically shut down floodgates to pre-
vent waves from surging upriver.

Critics of the seawalls say they are eyesores and bad for
the environment. The seawalls, they say, can instil a false
sense of security among coastal residents and discourage
them from participating in regular evacuation drills. More-
over, by literally cutting residents’ visibility of the ocean,
the seawalls reduce their ability to understand the sea by
observing wave patterns, critics say.

Waves from Friday’s tsunami spilled over some seawalls in
the affected areas. “The tsunami roared over embankments
in Sendai city, washing cars, houses and farm equipment
inland before reversing directions and carrying them out to
sea,” according to a statement by a Japanese engineer, Kit
Miyamoto, circulated by the American Society of Civil Engi-
neers. “Flames shot from some of the houses, probably
because of burst gas pipes.”
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But Japan’s “massive public education program” could in
the end have saved the most lives, said Rich Eisner, a re-
tired tsunami preparedness expert who was attending a
conference on the topic at the National Institute of Stan-
dards and Technology in Gaithersburg, Md., on Friday.

In one town, Ofunato, which was struck by a major tsunami
in 1960, dozens of signs in Japanese and English mark es-
cape routes, and emergency sirens are tested three times a
day, Mr. Eisner said.

Initial reports from Ofunato on Friday suggested that hun-
dreds of homes had been swept away; the death toll was
not yet known. But Matthew Francis of URS Corporation and
a member of the civil engineering society’s tsunami sub-
committee, said that education may have been the critical
factor.

“For a trained population, a matter of 5 or 10 minutes is all
you may need to get to high ground,” Mr. Francis said.

That would be in contrast to the much less experienced
Southeast Asians, many of whom died in the 2004 Indian
Ocean tsunami because they lingered near the coast. Re-
ports in the Japanese news media indicate that people
originally listed as missing in remote areas have been turn-
ing up in schools and community centers, suggesting that
tsunami education and evacuation drills were indeed effec-
tive.

Unlike Haiti, where shoddy construction vastly increased
the death toll last year, or China, where failure to follow
construction codes worsened the death toll in the devastat-
ing 2008 Sichuan earthquake, Japan enforces some of the
world’s most stringent building codes. Japanese buildings
tend to be much stiffer and stouter than similar structures
in earthquake-prone areas in California as well, said Mr.
Moehle, the Berkeley engineer: Japan’s building code allows
for roughly half as much sway back and forth at the top of
a high rise during a major quake.

The difference, Mr. Moehle said, comes about because the
United States standard is focused on preventing collapse,
while in Japan — with many more earthquakes — the goal
is to prevent any major damage to the buildings because of
the swaying.

New apartment and office developments in Japan flaunt
their seismic resistance as a marketing technique, a fact
that has accelerated the use of the latest technologies, said
Ronald O. Hamburger, a structural engineer in the civil en-
gineering society and Simpson Gumpertz & Heger, a San
Francisco engineering firm.

“You can increase the rents by providing a sort of warranty
— 'If you locate here you'll be safe,” ” Mr. Hamburger said.

Although many older buildings in Japan have been retrofit-
ted with new bracing since the Kobe quake, there are many
rural residences of older construction that are made of very
light wood that would be highly vulnerable to damage. The
fate of many of those residences is still unknown.

Mr. Miyamoto, the Japanese engineer, described a nation in
chaos as the quake also damaged or disabled many ele-
ments of the transportation system. He said that he and his
family were on a train near the Ikebukuro station when the
earthquake struck. Writing at 1:30 a.m., he said that “we
are still not far from where the train stopped.”

“Japan Railway actually closed down the stations and sent
out all commuters into the cold night,” he said. “They an-
nounced that they are concerned about structural safety.
Continuous aftershocks make me feel like car sickness as
my family and I walk on the train tracks.”

ZgAida 18



(James Glanz and Norimitsu Onishi, The New York Times,
March 11, 2011)

Early hero of Japan's quake tragedy: Building
codes

Video of tall buildings in Tokyo swaying during the earth-
quake and comments on building code http://ow.ly/4cLu9

Half a day after Japan was struck by a devastating earth-
quake / tsunami combo, it's clear that the country can be
thankful for its preparedness, especially when it comes to
strict building codes and advanced structural engineering.

The above video, filmed and uploaded today by someone
from a Tokyo-based software firm called Dokizono, shows
high-rise buildings swaying in the city's Shinjuku ward.
Swaying may seem scary, especially if you're in the building
in one of the higher floors, but flexibility alleviates the
shock, and is in fact intentional.

Twitter is full of praise for Japan's strong bridges and well-
constructed buildings, which may well have saved "millions
of lives." It's been reported that Tokyo Tower, an Eiffel-
style building at the heart of the city, has suffered a bent
tip, and fires have been reported sporadically throughout
the city. Nevertheless, as one tweeter puts it, "Not one
building in Tokyo collapses after biggest quake for 140yrs.
A testament to Japanese engineering."

"Many lessons were learned from the Kobe earthquake of
1995 that killed 6,400 people and forced a reassessment of
the building regulations for both residential offices and
transport infrastructure," wrote Telegraph UK East Asian
correspondent Peter Foster.

"Buildings are made earthquake proof with the aid of deep
foundation and massive shock absorbers that dampen
seismic energy," Foster explains. "Another method allows
the base of a building to move semi-independently to its
superstructure, reducing the shaking caused by a quake."

And along with a high-tech tsunami early-warning system,
Japan's coastal communities regularly practice drills, and
install emergency alarm systems in every residence. Quake
sensors can trigger alarms in those homes, reports Norimi-
tsu Onishi in the New York Times, and also signals flood
gates to close automatically.

Though the death toll in Japan may well reach into the
thousands, a quake of this magnitude could have easily
claimed many more lives without such meticulous prepa-
redness.

(Wilson Rothman, technolog on www.msnbc.com)
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EMNIMYOIO...

Kanoia npwta pabrnparta and Tov KataoTpopikd CEIGHO TNG
Ianwviag:
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H nioTh epapuoyn Tou noAU kaAoU avTiosiodikoU Kavo-
VIOMOU TNG Xwpag eAaxioTonoince Ta Buparta and TIg
AUECEG ENINTWOEIC TOU OEIoPoU (KaTtappeUoEIG KTIpIwV).

KaTd ouvéneia, kal dedopévou OTI oI OeloWoi BEV €ival
duvaTov va npoBAepBolV, Ba Npenel NPWTOV vVa EVIOYXU-
0n n xpnHartoddTnon Tng £peuvag a’ evog Hev yia TNV
MEAETN VEWV AVTICEIONIK®OV KATAOKEUWY, AP’ €TEPOU dE
yla TNV evioxuon UQICTAUEVWY KATAOKEUWV Kal deUTe-
pov va BeATIwO To OA0 CUCTNHA NAPAywyng Epywv Kai
1d1aiTepa TNG €NiBAEWNG TNG KATAOKEUNG Touc. Eival kpi-
Ma, oTnv dUOKOAN, anod OIKOVOWIKNA anoyn, €noxn Mag,
va diaTiBeTal xpnuaTodoTnon yia «€peuva yia Tnv €peu-
va».

H eknaidsuon Tou NANBUOPOU OTOV TPOMO AVTIMETWMI-
onNg Twv NPoBANUATWV anod Tov CSIOUO €ival anapaitnTn
yla Tnv eAaxioTonoinon Twv BupdTtwyv. To OTI €vag naTe-
pacg, ora npwTa SsuTeEPOAENTA PETA TNV £vapEén Tou Osl-
OJOU, WAXVoVTag TO KOPITAAKI TOU, WIKPNG OXOAIKNG N-
Aikiag, To BpRKe va &xn Wnn Katw ano éva Tpanéd Agel
noAAa (deg oxeTikd video and Tov OgIoUO).

'‘Ocov a@opd oTnv avTIJeETwNIon Tou tsunami, “For a
trained population, a matter of 5 or 10 minutes is all
you may need to get to high ground.”

To ouoTnua npoesidonoinong yia tsunami AsIToupynoe
0eTika, 600 Pnopoucds AOyw TNG HWIKPAG andoTacng Tou
€NIKEVTPOU and TIC akTEG (nepinmou 130 km).

Stnv EAANGOa, BEBala, Ta mpayuaTa sival Aiyo diagope-
TIKA, 60OV apopd OTn YEVVEDN Kal OTNV AVTIHETWNION €-
vOgG tsunami.

To péyebog Tou tsunami e€apTdTal, aueoa, and To WEye-
080G TNG oeIopIKNG d1appnENG Kai TNG CEICHIKNG HETAKI-
vnong (dApaTtog). =Tov ceiopd TnG lanwviag sixape ev-
gpyonoinon oelopikng diappnéng prikoug 300 km nepi-
nou, Baboug 180 km nepinou, kar perakivnon (aipa)
11 m. AAAEG NAnpo®opieg avapepouv Unkog diappnéng
500 km, BaBog 200 km kar aApa 20 m kai dAAol dAua
40 m!

TeTOI0U PEYEBOUG OEIONIKEG DIAPPNEEIG KAl PETAKIVIOEIG
dev pnopolv va ekdnAwBolv aTov eAANVIKO Xwpo. Ta
avTioToixa MeyEdN eival unonoAAanAdcia. Apa kai uno-
noAAanAdoia avapéveral va ival Kal Ta JeyEdn Tou O-
nolou tsunami 6a ekdnAwBr. YnonoAAanAdoiog avapé-
VETAl va €ival kal o Xpovog a®IEng Tou tsunami o€ ka-
TOIKNMEVEG MEPIOXEG, AOYW TNG MeYAAng diaonopdg viy-
oWV Kal vnoidwv oTo Alyaio MéAayog. STov OEIOPO TNG
9" IouAiou 1956 nAnciov TnG Apopyou, peyéboug M 7.8
To tsunami £€pOace OTIC AKTEG TNG APopyou o 3 AenTd,
otnv Acotundlaia og 7 AenTtd, otnv Aovouaoa, otnv Ka-
AUPVO Kal otnv Aépo og 15 AenTd K.An.

Kata ouveneia, pnopei va eivar xpnoipgo €va ouoTtnua
npogidonoinong yia tsunami, €ival ayvwoTo, 0Jwg, no-
0o anodoTiko Ba eival. MNpolnobsan TNg anodoTIKOTNTAG
gival n eknaidsuon Tou NANBUCNOU, KATI apkeTd dUOKO-
Ao va yivn oTta vnoid, Ta onoia, Kata Tnv dIapKela TwV
KaAoKaipivwv PNvov ungpdinAacialouv Tov NANBUCHO
TOUC.

iv.

Ta ¢gpaypara avaoxeong tsunami, Nou KATaokeudaoTn-
Kav napda tnv avTidpaon Twv nepIBAAAOVTOAOYWV, GUV-
€I0£(EPAV OTNV HEIWON TWV KATAOTPOP®V.
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