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Tsunami generation Sources

* hitps://www.quora.com/Which-seismic-wave-
causes-tsunami

‘ Tsunami Generation Sources
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Earthquake events and their distributions (NOAA,2016)
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Earthquake events(94) and its distributions
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Landslide/volcano induced Tsunamis

* http://www.soi.wide.ad.jp/class/20050040/
slides/01/7.html

Landslide/volcano induced
Tsunamis

10% oftsunamis over 100 years
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LWL Volcanic tsunami

* http://www.ga.gov.au/scientific-topics/hazards/
tsunami/basics/gallery

4. Lateral blast
1. Original summit > : ’1x
o? volcano /—\( "
\/" e |
2. Volcano collapses ¢ (g8 S i . 5. Fast-movin

A debris avalanche
By . , crashes into sea

=> 6. Tsunami lorms
L M AL =) =N
}‘\':ﬁ ' e N:»-/ N, i AT

7. Wave (ravels oul
10 distant coastlines

2409/418

,&\\

S

International Researc h Institute
of Disaster Science

N
TOHOKU ”’IRIDeS

UNIVERSITY http://irides.tohoku.ac.jp/



TITLE: OSHIMA OOSHIMA
Scene: 0
Tine 0 sec

UNIVERSITY http://irides.tohoku.ac.jp/ el




B UK

submarine landslides tsunamis

~ 4

 http://roma2.rm.ingv.it/en/themes/33/
tsunamis/31/tsunami causes \

e Tsunamis can be also generated by
submarine landslides, often activated @ =
:ay ear_thquakes, but even terres_trlal __
andslides can generate tsunami waves
when the detached material entersinto .. —
the sea. Tsunamis generated by %
landslides can be locally destructive but -
usually they are not able to travel long

distances. = o g

Int tional R h Institut
f Disaster S

N
TOHOKU ”,IRIDeS

UNIVERSITY http://irides.tohoku.ac.jp/



TI3AN)INVETDEK
Tsunamiin 1958 at Lituya Bay

https://en.wikipedia.org/wiki/Megatsunami

HRTHERRBDERKIL, 1883FKrakatoa XL, 19584 Lituya BayTHD &R AR IE,
1963%F Vajont Dam TOh;FY, HEILRFD TOKT—AV /I FERER) T
ENBYFET.

Modern megatsunamis include the one associated with the 1883 eruption of
Krakatoa (volcanic eruption), the 1958 Lituya Bay megatsunami (landslide into a
bay), and the wave resulting from the Vajont Dam landslide (caused by human
activity destabilizing sides of valley). Prehistoric examples include the Storegga
Slide (landslide), and the Chicxulub, Chesapeake Bay and Eltanin meteor impacts.

Maximum height of
surge wave

4 624m
Lituya
Glacier

/
,,,,,,,,,,,,
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7 Sl y

€mm Landslide movement
<mm \Wave movement
I Areas devastated by wave
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* Triple Disasters: ONE — The Earthquake
— ¥ 4:2011%3H118 March 11, 2011, 2:46pm
— HhEFH EScale: Mw 9.0 -,. /,
(1900F LA H R T4ZEH) N

—In5days: £ = 2
Mw 5+ H#hE
(E£F X)

— 1H A T400[8] L)L _E

— In a month: 400 +
aftershocks continues

| N B n [ n o lon )
U E JREE }

T O H O K U —_— 2011-03-11 14:44 (2011-03-11 05:44 UTC)
& B Rt o by o) M K
UNIVERSITY http://irides.toho KIS &8 (Sowce): K8 r(lapan Metearclogical Agency)




BH s(ﬁ $£|- q:i Eﬂ: EE}EI] é *L T: i‘m };'_t.i? 5& ﬂ:z B%Faﬁ [S] ional Research Institute

2S.LONOKU.dC. Disaster Science




[ER23%03 A2 A030§ 2055 %1 )
- ERER-BEIERORS e
Tsunami evacuation order and
warning, immediately after Time
reaching the coast:
less than 20-30 min EIZE RS
20-3077 &
— 6RFMEIT7[E D iE R K EE
- ZEF'E o

N e g

» Triple Disasters: TWO — ;& Tsunamis

I8 lInghtsles erved Copy right et apaniMetearological

A o Px=al Exewlave scmasui [Jealave-scaas
sunaw [ JanE hco s A%

REFEXR RREE - EERBIL—F

= , — According to the information:

= ECERK{E Highest wave recorded:
9.3m

« ;EN ESE Highest run up-
height : 35 m

s RNEEADM EFEE Farthest

inland reached: 8km
IRIDeS

A"

2 ’,' ¥ ~v~‘,~~__ﬁ." v
’,’ International Research Institute
of Disaster Science




BOAEDZEREHRATLEHNTHR), [SIRTES

N
&)
JMA Seismic Network, = Tidgl Netw |
. o, 2 - L‘ rj 2 ,
RV Tsunami Warning
.T.:E o, ) g\/"rv,‘ ‘/’ :r\" z‘/’fﬁ’i'
Y 4 y 2
R B *@/ L i |
o9 ls y L. f‘)\ /] ¢
R A el
X ° p e FHR—VIERE
" ‘ e P e e
B ol Nk Hg™ /
s | 5 *‘
- £ .-' \ o 3055 .
Ly LA SRR R
. " LBERRE \
125° 25 o 120 130 BE J
jti_;ﬁ;ién« i ALEEARTF R F R ER
BEEED
\
[y wmm
KEEDE
EREOKBAR ERE
—_— —
[ 1] Major Tsunami
EFR .
- 7 Tsunami
- = [ 1 Tsunami Attention
= R

m - ERTH (ZZERRE, FRS
), EEZF66XEHIC
19994F [ZRH 5

hRth
FENS
rlE

Tsunami
Database

nternational Research Institute
VN v E RSET X http://irides.tohoku.ac.jp/ ’,’ et e

of Disaster Science



HREBICH I o=ERE(RRIT)

FTE R (57)
30

N
(&n

Elapsed time (minute
o S
——

@
@
(©)
o
(C]
()
@
/
o
@

/

C X e o o
5 .T“
O \ \ \ \ \ \ \ \
1952 1960 1968 1976 1984 1992 2000 2004
year . 76 &

TOHOKU

UIIYVERSITY http://irides.tohoku.ac.jp/



FREBRDIEE(RRIT)

satellite

‘e, Local
L 4
Yoo, Governments
#...
* L/
'\ A
=
‘ FiFiF:FY) )
Polices,Fire
Local office
Meteorological . N
Observatory -
2L A<
— y~—y
Dedicated TV
telephone line
Japanese

TOHOL‘\U Government . \Vl IRIDeS

el
JEIVERSITY http://irides.tohoku.ac.jp/ ’,’ ot bl



WEFRE : 3B11H14K465tH, M9O.0

N 1585149 © 158304

148495 | M7.9 M7.9

a3 - \:'," il
e p G )

J 8 ) <
4 b s P e )

s oAl
b

JMA Tsunami warning and revisions

f
W] - :
1) - 47

lfﬂly A 7N
= 1
= o

>10m
>10m
>10m
>10m
>10m

3 MBI RERFADDZRERDETE




201 i E%jbi@ﬁi&i/i EIJI@E,%&”

(C)2014 IRIDeS.

BRAAKREXKIZH TS EEEMEET IV GEILKRETIL) DEFERFRF (2011)
TOHOKU ,‘\,ﬁ,lRlDeS

UNIVERSITY http//|r|de5t0h0kuaCJp/ International Research Institute

of Disaster Science




10h2 392

—— e i — E‘% 8 = = :& *& 2 lg 100028 T1 B, s
BT\ ‘i:B (o} 3 ,L'_\ 0) == (=] ? it
RBAKBETIEI NI ZF1—FRI.O.BRAKEETEVWSEXMWEE
BRUELL.ZUTEDRBESICRLS LRI LT BX W ing W ANE (RBAR) 08
LN, 1,200 N
BRENRELEUE, / 1orvksyorzonses I W
Eanomonian G0
' (2014 %) g-.
=] 800
— e
ARBELN BFEREEw . DN oo
1026590 ﬂ-
%% 5132 248 19,597 215eFamy 395 WS
SHTH 1124 +@ 6,571 216 SN N
fBME 211 —S®A 18,959 I o
PEACSRPESUEOVPEATRPEAETVIPEATSPIEAOPPEATSPIESEOPPEATPPEAEOPPEATPPEAIRED AP PGECPPEATOPPESAEOIPPEATSPIESAOPPEATSOIDPEAOS g-.u

BER EFR EER

=g

ARNBEN BERBE@ HBEEZLRBOR
[ %)

& 10,549 2R 82,999

FHFE 1,239 ¥4 155129 SHR 10,522000%)
- : BEE 4745 —SBEIE 224195 &&'&&
eV IR ST TN RTINS U U DRIV IR RS TN RO U IR ST U DRIV IR RTINSO T NS sr o llev s s r e TP R R RUUURRUUNRRYTURETRRDRUED &&&&

EFR 9,717 (100

BeR i b di e
e i e i =i
ABBELN FREBEZom
e EE 3,626 =21 15,169 EER 873100%)
PR FAFE 225 ¥® 78,960 &
" 2010% 38 . ¥ 2011% 6768 ‘BEE 183 —#IiE 141,454

X 20168351 GRE (A XS HEEH2016358ORE). S—
UNIVERSITY http//|r|de5tohokuaCJp/ of Disaster Science



R#:

ELTDRBDEEEETIL? SRR

BREICEEUZRRIELZEALBBE ZITHLELTL D
TULLD.CCTIRBEHREBH TORROKRFZHHIFBELE
EICBNELZHA ETIRIREBERPES. TIRBEDE
BYOHETARIETCFERVWARZIZEDD. E5LEEEY
LRV TR B LEDRENBSICKVWIEADMIET .

HKPBOMEFS.0m, ADSEN 1. Tm THR

W e : A '
SHRESBHORR LBIE | mesannennessomanm/mwssomm

B9251(1999.9) c D E

# %0.9ms

16:16 /905%% / 4.5k
- =N
16:06 /802% /3.5kn
16:01 / 759% / 2.0km

415:53 /679% | 0.0k

OO M arrsasn

IINIVERCITYV ELL__//:..:J--LAE)ku'aC.jp/

#xn1.4m
& 23.2ms

D e
of Disaster Science




TOHOKU

UNIVERSITY

http://irides.tohoku.ac.jp/

Elapsed Time: 01:05:00

s/ :

[ || |

=2 0 2rridieNG
Flow depth (Water level) (m)

’,’ International Research Institute
of Disaster Science




= ERD S DREEETT A

ZEZD L,
H LJ/—EL/EZf)\«?E"D TEkbH é: D9
HZhzeBBRL. E=H L. EE
ICHEWNWTHD

http://irides.tohoku.ac.jp/



N R 8 B Al e WA ~ll w1 7, wlle il D P G = “>
xRN eToT+ NI :
FRODFRIMBETATAC] ! BIENSEFRSIEHOBETIHDOF R
FOEAAXBALUAICEMAEESRBICERONTETL=EOEDMIE QD HBOBNEBUESEESICBBTRHERSES ]
CIETRBTATACII G TATACIEVWSEANGHDTEZE @ EPHICBLECAAEIFLS )

- . BANNE<EE, BENBEETIRBNBHEBREAFLLS !
L [TATACIERIBBIIHUSHVIEVNS B DEY. (2 ® , RO "

@ 2EEBOIBRBEETOBREDSNRBINZIET,

BHSEFR<SEH . BLDHIEBLTIN! JIKERHENREE eI FNICES AL
LS, —ZE2<HVHVTEBARITS! JEWSKATT OO ® AR —RBCRINTLEDLS,

FDUICHZBRMICONESS | THBSRSS |
BADERCK BEDHMEPRIZDORIC. RECHAZITIC

ToRCETRHENMEBENTULRV BREVTZLDOEENBZEL
SRBNHZNDTY,

BHITHZEWBHDETICKYPBRDRF.ECITHEITEINDEIRTT .
RELHMULITHZEITICIE, B DOBTDRIEHE L 08
BARZHOSNUHBATHLIEBETIE. BVEILZMRIREE
BEICEERTE T AEBATVET . EDYICHEIMSRHR
WEERK MBIV JERIRED—DTT,

C B2O&IZESTTFS 88
DEDYDAICBEERT BEAOBEINIT)
L) TATACICBR#IDICEANDERIMBESRA)

O BFTEMRALEL EVS
Xyt—-ITEEDIDER

BERE . RBAFHRTRN EXNSTFRALY 9~ KIRBBROR

”, Nl b w
Int tional R h Institut
UNIVERSITY http:/irides.tohoku.ac.jp/ ofDisster Scionce.




2DMIRE

o SEIREER D) TEDVER (FFRFI)
e RENT YT DIEREEIE (DHIEER
ZefalzR %0 )

N
http://irides.tohoku.ac.jp/ ’,’ of Disaster Science



a N LY O FRTH UBRRE | ROPTEITAETS?
2R 25 FREDLST
, B EHERRSBMENTHBETOLERRULTHED!

RREEHRO)TEL?
CNETORRICOVTORTPRRES LIS, [EUREN
BOTER5BHRESTHT SN EBRU B IBAHICE
ET5ETORANBITHEHMBISH >TRSL T TBS
BIONGRRBERI T ITT ESTEIRRIY T
(FIR) ERHIRBEOEBOBRELBRTEET. LY
RO BRHITHERR TSN TRICRYET .

S0

Y T P P PR P

0o

(&2 &)
HRERVEBEISGEVRDOPICVET,
ZFCTHFRTHEBE ASRMEERUFELE,
ROPTOHRIZODRELITE). SN S8t
HIBFRICEIBI2ETOSREDBENTEHZIR
BUTTEBLVTHELL D,

& * %

"f%*
*tnt

M

1 W 1 1 W INY 1IN WY\ I
International Research Institute

of Disaster Science

UNIVERSITY http://irides.tohoku.ac.jp/



RN YT EDLOT H#LD!

RISy TERX?
MEBARR.BAEUTOENETORROER, 0FIC
LOTTEFLEBNRBBICLEL>TITERLTVREEDN
TLWET(ZZLI00%TRBYEEA) . CNNTRIT V)
T ROVYTICEEBNRERZNZIEEINDILH . KR
DBRERFRERBZBHE - CCTRELNBBLUE
BHIBFETOEHERADPTHREL. FEFTDMHED<
THELEDEPTB
BICRERYM.BERER
Pn3EBm.BREREIND
BEGBREXAETHLO
TRALTHELELD,

International Research Institute

UNIVERSITY http//|r|destohokuaCJp/ ”’ of Disaster Science




[ROVUTh1&ETRYT 1ZEFIC,

BRIV TICREEBRNRBRNZEENZZH . ERRDHE
ERARELKEBIBDEHDETULI BRICHD OB
BER>THT RDPTREUVEIHBBERBEDEBVETE
[FEER LYY FICRALTLIEST L

EUNULES BEBMBARERUVEIHENETIZLEL
NECBAEELVBHBERB. EoE LV AENE DD
BNEULNKBACOUEMBEIERIR EDLERZERYIR
U BBDSETHRSTZODBED NI FELVIVEDICUL
TWEXULLS,

1 w5 1 1 W | .\ W

UNIVERSITY

http://irides.tohoku.ac.jp/

ERICHEWVWTHELDo

10 N b o
International Research Institute
of Disaster Science



HHYIZ

« SERDEEET H(RE, 1, HE-=2E)
s BEDZREKEZHA(EABARAKRKEKXTD
PR RIGHE)
« JEIEMNSEYCEEH T SH (XD T, 240
<v7)

N
TOHOKU ”,IRIDeS

UNIVERSITY http://irides.tohoku.ac.jp/






