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Kacušika HOKUSAI. Velká vlna v Kanagawě, 1831; barevný dřevořez, NG v Praze
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PPřředdefinovaneddefinovanéé bbáázovzovéé zdrojezdroje 

TheThe goalgoal isis to to definedefine tsunamitsunami sourcesource functionsfunctions such such thatthat a a finitefinite 
combinationcombination ofof thethe prepre--computedcomputed tsunamitsunami model model runsruns couldcould 
closelyclosely reproducereproduce thethe tsunamitsunami timetime seriesseries ofof thethe actualactual eventevent. . 
ThisThis isis feasiblefeasible becausebecause ofof thethe linearity linearity ofof thethe tsunamitsunami 
generationgeneration/ / propagationpropagation dynamicsdynamics.. EachEach prepre--defineddefined sourcesource in in 
thethe PropagationPropagation DatabaseDatabase isis referredreferred to as ato as a ““unit unit sourcesource..”” 
EachEach unit unit sourcesource isis equivalentequivalent to a to a deformationdeformation duedue to to anan 
earthquakeearthquake withwith a a faultfault lengthlength ofof 100 km, 100 km, faultfault widthwidth ofof 50 km, 50 km, 
andand a slip a slip valuevalue ofof 1 m, 1 m, equivalentequivalent to a moment to a moment magnitudemagnitude ofof 
7.5.7.5. (NOAA)(NOAA)



TwoTwo rowsrows ofof unit unit sourcessources are set are set upup, , oneone forfor thethe shallowershallower 
region region andand oneone forfor thethe deeperdeeper region. region. AdditionalAdditional rowsrows maymay bebe 
possiblepossible dependingdepending on on thethe characteristicscharacteristics ofof thethe region. These region. These 
unit unit sourcessources are are locatedlocated alongalong thethe knownknown faultfault zoneszones forfor thethe 
entireentire PacificPacific BasinBasin, , CaribbeanCaribbean forfor thethe AtlanticAtlantic region region andand 
IndianIndian OceanOcean. . FigureFigure showsshows howhow thethe unit unit sourcessources havehave beenbeen 
set set upup forfor thethe AleutianAleutian IslandsIslands. . (NOAA)(NOAA)



To To reproducereproduce thethe correctcorrect wavewave dynamicsdynamics duringduring thethe 
inundationinundation computationscomputations highhigh resolutionresolution bathymetricbathymetric andand 
topographictopographic gridsgrids are are usedused in in thisthis type type ofof study. study. TheThe highhigh 
qualityquality bathymetricbathymetric andand topographictopographic data data setssets neededneeded forfor 
developmentdevelopment ofof inundationinundation mapsmaps requirerequire maintenancemaintenance andand 
upgradesupgrades as as betterbetter data data becomesbecomes availableavailable andand coastalcoastal 
changeschanges occuroccur..InundationInundation studiesstudies cancan bebe conductedconducted takingtaking a a 
probabilisticprobabilistic approachapproach in in whichwhich multiplemultiple tsunamitsunami scenariosscenarios are are 
consideredconsidered, , andand anan assessmentassessment ofof thethe vulnerabilityvulnerability ofof thethe 
coastcoast to to tsunamitsunami hazard hazard isis evaluatedevaluated, , oror theythey maymay focusfocus on on 
thethe effecteffect ofof a a particularparticular ‘‘worstworst casecase scenarioscenario”” andand assessassess thethe 
impactimpact ofof such a such a particularlyparticularly highhigh impactimpact eventevent on on thethe areasareas 
underunder investigationinvestigation. . 
TheThe resultsresults ofof a a tsunamitsunami inundationinundation study study shouldshould includeinclude 
informationinformation aboutabout thethe maximum maximum wavewave heightheight andand maximum maximum 
currentcurrent speedspeed as a as a functionfunction ofof locationlocation, maximum , maximum inundationinundation 
line, as line, as wellwell as as timetime seriesseries ofof wavewave heightheight atat differentdifferent 
locationslocations indicatingindicating wavewave arrivalarrival timetime.  .  (NOAA)(NOAA)

ZaplavenZaplaveníí vybranvybranéé lokalitylokality
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Tohoku, Japan Earthquake: GPS Displacements
Geospatial Information Authority of Japan



NelineNelineáárnrníí 33--D D úúloha s mloha s měěnnííccíí se geometrise geometriíí



Aproximace pro Aproximace pro ““mměělkoulkou”” voduvodu
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Saito a Saito a FurumuraFurumura, 2008, 2008
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šíšířřeneníí a testy pa testy přřesnostiesnosti 
YushiroYushiro FujiiFujii (IISEE, BRI) a (IISEE, BRI) a KenjiKenji SatakeSatake (ERI, (ERI, UnivUniv. . ofof TokyoTokyo))

TTsunamisunami SourceSource 
ModelModel

TheThe redred contourscontours indicateindicate 
upliftuplift withwith thethe contourcontour 
interval interval ofof 0.5 m, 0.5 m, whilewhile thethe 
blueblue contourscontours indicateindicate 
subsidencesubsidence withwith thethe 
contourcontour interval interval ofof 0.5 m. 0.5 m. 
AftershocksAftershocks ((determineddetermined 
by USGS) by USGS) duringduring aboutabout oneone 
dayday afterafter thethe mainshockmainshock 
are are alsoalso shownshown by by redred 
circlescircles..



šíšířřeneníí a testy pa testy přřesnostiesnosti 
YushiroYushiro FujiiFujii (IISEE, BRI) a (IISEE, BRI) a KenjiKenji SatakeSatake (ERI, (ERI, UnivUniv. . ofof TokyoTokyo))

Maximum Maximum 
HeightHeight ofof 
SimulatedSimulated 
TsunamiTsunami

Solid Solid lineslines in in 
redred andand blueblue 
indicateindicate thethe 
observedobserved 
tsunamitsunami 
waveformwaveform andand 
synthsyntheetictic onesones, , 
respecrespectivelytively..



šíšířřeneníí a testy pa testy přřesnostiesnosti 
YushiroYushiro FujiiFujii (IISEE, BRI) a (IISEE, BRI) a KenjiKenji SatakeSatake (ERI, (ERI, UnivUniv. . ofof TokyoTokyo))

Fukushima
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NOAANOAA:: souhrn dat a výposouhrn dat a výpoččttůů

MARCH 11, 2011 JAPAN 
EARTHQUAKE AND TSUNAMI 

The 11 March 2011 magnitude 
9.0 Honshu, Japan earthquake 
(38.322 N, 142.369 E, depth 32 
km) generated a tsunami that 
was observed all over the 
Pacific region and caused 
tremendous devastation locally. 
This is the fourth largest 
earthquake in the world and the 
largest in Japan since 
instrumental recordings began 
in 1900. The IOC/UNESCO 
reports that as of March 17, 
2011, there are 3,617 deaths, 
7,762 missing and 2,517 injuries 
in Japan. This is the deadliest 
tsunami since the 2004 
magnitude 9.1 Sumatra 
earthquake and tsunami caused 
nearly 230,000 deaths and $10 
billion in damage. This is the 
most devastating earthquake to 
occur in Japan since the 1995 
Kobe earthquake caused over 
5,500 deaths and the deadliest 
tsunami since the 1993 
Hokkaido earthquake generated 
a tsunami which was 
responsible for over 200 deaths. 



šíšířřeneníí vlnvln 
NOAA videoNOAA video

+ video dr. + video dr. FurumuryFurumury pro oblast pro oblast JaponskaJaponska



Konec Konec prvnprvníí ččáástisti
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ZpracovZpracováánníí zzááznamznamůů
 supravodivsupravodivéého gravimetru a ho gravimetru a 

šširokopirokopáásmovsmovéého seismometru ho seismometru 
z Geodetickz Geodetickéé observatoobservatořře e 
VVÚÚGTK GTK PecnýPecný

Seismometr CMGSeismometr CMG--3TD p3TD přřed spued spuššttěěnníím do vrtu m do vrtu 

Supravodivý gravimetr OSGSupravodivý gravimetr OSG--050050



DDěěkuji Vkuji Váám za pozornostm za pozornost 

VaVašše pe přříípadnpadnéé dotazy kvalifikovandotazy kvalifikovaněě
 

zodpovzodpovíí:: 
Vlny v oceVlny v oceáánech:      nech:      BcBc. . David David EinEinššpigelpigel 
VlastnVlastníí kmity Zemkmity Zeměě: : RNDrRNDr. . EliElišška ka ZZáábranovbranováá
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