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« Hazard and risk evaluation and assessment

« Primary and secondary tsunami damage, direct and in-direct
damage

« Making Tsunami Inundation Mapping through community
based WS

 Studying on Human response and bias for the tsunami
alert/warning

«  Examining Reliability in Historical and more science information
« Quantitative tsunami forecast by JMA - issuing and canceling
« Lessons from the 2006 Kuril earthquake tsunami




The Four Components of People-centred EW

Systems (ISDR,2005)
Risk assessment |+ | Warning service
+ +

Communication + | Preparedness

0 Without risk assessment to estimate the past events, the EW fails.

2 In 2004 Indian ocean tsunami and Hurricane Katrina, the risk
knowledge also failed to effectively penetrate public and
policymaker consciousness

a Risk assessment with the historical/pre-historical tsunami data Is
required. We have problem of the lack of the data/limited one.



Evaluation of pre-historical tsunamis - KN OWI Nng
historical and pre-historical tsunamis

i ; - E‘l :-
[ ¥ 1 R i
i : L g LT g ,}" i

1 ; il - - o O ool $
A L R R BV e _
e, i . i
. o Sl - Th: W e '

; [
3

H_{-‘r (\-_t

| -]
L S e

3 ey T
R b T

Da -hase aﬁcﬁ

+— Tsunami de %L@t

S\\\ _/Néqv scienti 'ig:ij'“"mggtﬁ—)ln Eaze%mateﬁtha&pasﬁ -
\\ ::?t\ f@\unaml W g l :
“-x “a\ \ '

'?Sﬁ-._.__‘
K/f/ Y.

—

F NN AR oAb

'F,._.-_—
_,il".
SR

|
.'lll |
|

f]'

".

If




Historical tsunamis in documents

Japanese documents

M Data base on earth/tsunami with Documents/oral traditon  BC s
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The NGDC Tsunami Database contains information on tsunami events from 2000 »

B.C. to the present in the Atlantic, Indian, and Pacific Oceans; and the
Mediterranean and Caribbean Seas.
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Estimated inundation area, Okinawa, Japan
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Inundation and runup heights

Inundation depth
Human: killed >> 50cm
House: slightly damaged >> 1.0m
partially damaged >> 2-3.0m
totally damaged >> 3.0m
Building: damaged >> 5.0m trace

Tsunami height (=runup)
=> (ground elevation at the village)

+(Inundation height))

Inundation
height

tide level %
at the
event

» distance from shoreline
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v




Check the reliability of historical data by comparison with numerical model
Runup and tidal records used for tsunami inversion

* : Runup data at 192 points
® :Tidal records at 6 stations with 10
second interval (4326 data)
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Let people not forget the memory
-example of picture 1896 Sanriku tsunami




Evidences of tsunamis

o Traces/marks on the land/house/trees have
disappeared for many years

« However, there are some evidences remaining
for long time and containing scientific information

— Sand Sedimentation due to tsunamis resulting
tsunami layers
— Coral rocks moved by tsunamis

= I Okinawa 1771

Indian ocean 2004



Tsunami Sedimentation
(Modified after Minoura and Nakaya, 1991)

1983 Japan sea tsunami

Type B

River




The case of Tokai/Tonankai in Japan
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Tsunami boulders transported by the 2004 Indian Ocean tsunami at
Khao Lak, Thailand




Tetra-pot transported by the tsunamis at Akita coast
(1983 Nihonkai-Chubu Earthquake and tsunami)

The position, size and weight of brocks
suggest us the information the process of
runup with wave force and hydraulics




Tsunami deposit/ Tsunami Ishi (stone)/

Number of layers Number of stones

Thickness/seize of sands Locations /seize of stones —

» Number of attacks of tsunamis

» Inundation/runup-rundown

Wave force/ current <

Tsunami Numerical model + forward/inversion method

Distribution of runup along coast
Propagation process of tsunamis

Their sources mechanism



Estimation of runup from the evidence

Forward analysis

—>
______________ A

\ /

) I | runup

InverS|_on . > . height

analysis o : v
Gap of location of evidence and runup
<+ —>




Tsunami Forecasting for near and far- field
tsunamis

epicentral distance (km)

e Tsunami source << 600km o e i e T TR T

e Started in 1952 for near- field E T
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What we need for Tsunami Warning
. Issuing after generation

: Occurrence
seneration - of Components of
Tsunami Ea”h e tsunami warning system

D t ti '
e eC lon . Network of seismographs

—

Selsmlc Wave
e Dedicated line to transmit data in real time

Determlnatlon )
nun System to calculate magnitude

Immediately with seismic wave data

How the data
revised ?

Evaluatlon Criteria for Tsunami grade/

numerical simulation

Tsunaml

Communication facility to disseminate

Issuance . .
nusn Tsunami Warning

[ Magnitude and Hypocenter

S 2

Det‘i;t'on Tsunaml Warnlng
Tsunaml lllllllllll EEEEEEEEEEEEEEEEESR RealNetworkOftldegauge

~[ |ssuance to monitor tsunami

Tsunami Informatlon

—

JMA modified

- How people received and make action ?




Existing Tsunami Forecast Scheme

Seismological e Weveform
Observation ~ —— | 'SUnam

(Location,M) Data Base

%qi Initial
SKORE :
i estimate

1 Offshore Tsunami

Observation —> [ Data Assimilation ]

Initial estimate Is Adjustment of source

| improved location (X) & fault
dislocation (D) by inversion

2==q 2

\4

Improved Prediction of
Tsunami Amplitude
& Travel Times

Hirata(2005) modified




Kuril Island

150" E 160" E

Yamanaka(2006)

50" N

M=7.9

Strike 225
Dip 30
Slip 9 4 o
Depth 3 0 km

Area 200 kmx50 km

Dislocation 9. 4m

New problems in the 2006 Kuril



Ground-quake in Japan was small

The tsunami propagated all coast fé
Japan and toward the Pacific ocea
west coast

20:15 PM happened, 20:29 P4
23:31 PM and 1:30 AM ca
5-6 AM damage reported al

The tsunami effected for mo

— Direct propagation wave, e
combined

Only 10 % of residences ¢

e maximum recorded
n half day

nd scattering wave

uate
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Tsunami analysis

- linear long wave
- dx=1.35km

- 8 hours

2500
(hilometer)

Sreace ERuEton (n)




2600

2400

2200

2000

1800 ey

1600
E 14400
1200
1000

800

5 —

4 B5RE

Snrtace Eluation (ny

AXELR D—ER DY

2600

2400
2200
2000
1600 o=t
1600
EHW
1200
1000 ||" o
1 g
200
oo

o J—=E

6 R © BELIRNYH

[ ¥
p o
o

500 1000 1500 2000 2500 3000 500 4000 4500
(hilometer)

11162006 D1:32:00

Sreace ERuEton (n)



2600
2400
2200
2000
S ke EkuaEtion (n

o Apoge 3

1800 e P

15- 2

1= 15

1600 13- 14

12- 12

1= 12

1400 1= 11

0ga- |

084 =055

053 =051

1200 052 0%

081 =052

os-o0a

1000 0me- 05

OF7 -Dg8

0BG =057

800 05 - 05

08l -085

08-08t

G600 07- na

OG- 07

05- 06

400 —==F 04- 05

03- 04

L 0- 03

200 :§ f5- 0

S0 -1- 08

et o uf

o Balw -2

1] 500 1000 1500 2000 2500 3000 3500 4000 4500
(hilometer)

111572006 20:15:00

CG: DCRC, Tohoku Univ. and Alfa consultant



== BORUIR
tsunami= o8 - T~ -~
source

AT
Chairy of
M,t,Seaf
-, )

Scattering
wave

AXELIR
Scaﬂedng/
wave ~




« What Is criteria to cancel a warnin
people in sea ?

« Only 5 % residences could evacu
them make action for tsunami ev

residence and










