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Background

Tsunami Sources 1610 B.C. to A.D. 2014 from Earthquakes, Volcanic Eruptions Landslides, and Other Causes
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- Occurrence - Deaths per Occurrence
Most destructive tsunami causing 15,000 or more deaths since 1700

@ 2011 East Japan: more than 18,000 deaths and missing @® 1883 Krakatoa, Indonesia : 36,000 deaths . . .
® 2004 Indian Ocean: more than 227,000 deaths @ 1868 Northern Chile : 25,000 deaths Tsunaml death tO” compared Wlth Other dlsaSter types

® 1896 Sanriku, Japan: 27,000 deaths @ 1755 Lisbon earthquake, Portugal : 50,000 deaths 1900 - 2014 (EM-DAT, 2023)

Source: https://www.mofa.go.jp/mofaj/files/000126145. pdf

@ Asian Disaster Reduction Center


https://www.mofa.go.jp/mofaj/files/000126145.pdf

Basic Concept 1: Prepare to Escape from Tsunami

(b)Vertical Evacuation

Risk (a) Advance relocation
(DLack of altitude (Project on group transport for disaster prevention)
(2) Tsunami fire
(3 Difficulty of escape X
—Second option (d)Secondary
for emergency evacuation
.~ Evacuation site Shelter for
: \1/ for protecting evacuation
life from tsunami (Schools and

other shelters)

(c)Horizontal evacuation
(Movement to land at high elevation)
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Sea area under

o Assumed tsunami inundation area
normal conditions

Source: hitps://www.adrc.asia/acdr/2020 tsunami/documents/ppt/3rd Dr Ohtsu.pdf a3

U Asian Disaster Reduction Center
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https://www.adrc.asia/acdr/2020_tsunami/documents/ppt/3rd_Dr_Ohtsu.pdf

Awareness Raising
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Tsunami Signs
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*Tsunami Warnings means Major Tsunami Warning,
Tsunami Warning and Tsunami Advisory.

Tsunami Wamings can come from TV, radio,
mobile phone and tsunami flag.

If you see tsunami flag in coastal regions,
evacuate immediately to a safer place.

Warning-bell

This infg'rmshTsunami Warnings

on the|beac|
i

Design of tsunami flag

Tsunami flags feature a red and white checkered pattern.
The flags have a design similar to that of the U-flag used
internationally as a marine warning.

M Tsunami flag may be also displayed on building.

Estimated

Categories

Qualitative

Tsunami
Advisory

Tsunami Wamning | Major Tsunami Warning

(no

tsunami heights in
Tsunami Information Guantiative

expression

10m overiom

m
(0.2m=1m) (3m-5m) | (5Sm=10m) | (10m-)

Tsunami waves are expected to hit repeatedly. Do not leave safe ground until the warning is lifted.
Never return to a coastal area while a Tsunami Warning is in effect!

This indicates 3 SAFE refuge from tsunami. This indicates 3 DANGER of tsunami. This indicates TSUNAMI WARNINGS are issued.
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Tsunami refuge ar

mi refuge building
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Cabloet OMKe Byt sanagement
+4+1 Nagata-cho, Chiyodarhu, Tokya 1006914, Japan

TEL : 0352

Website AL : hifeciwn bousal.go Jpindex-c.himi

Tsunami Educational Materials

532111 FAX: 02-3501-6820

e Ot
212 Kasuigssehl, Criyodkriu, Toky 100-6905, Japan.
TEL 0352535111 FAX 10352537535 TEL: 03-6756-3900 FAX 1 03-3564-8644

Webste URL : hfpz-iwarm foma g0 J/enipost! iml Wiebatiz URL : Mis:wmw Jma 52 Jpmaiindeze himi

May 2021

Source: https://www.data.jma.go.jp/eqev/data/tsunami_bosai/img/leaflet01_en.png

Deepen our scientific
understanding of
earthquakes and
tsunamis

Cooperation with mass
media (e.q., television,
radio, and newspapers)
and social media (e.g.,
TikTok, WhatsApp, X,
and Facebook)

"Tsunami stones' are ancient warnings written on
stone tablets, some over 600 years old, that lie
along the northeastern coast of Japan. One that
was placed in Aneyoshi after a 1933 tsunami
reads: 'Do not build your homes below this
point.' The entire village survived the
tsunami disaster of 2011.
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Tsunami monument

symbols put on maps

by the Geospatial
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Source: https://www.japantimes.co.jp/news/2024/04/23/japan/japan-
disaster-monument-map/

): Asian Disaster Reduction Center



https://www.data.jma.go.jp/eqev/data/tsunami_bosai/img/leaflet01_en.png
https://www.data.jma.go.jp/eqev/data/tsunami_bosai/img/leaflet_tsunami_bosai_en.pdf
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/
https://www.japantimes.co.jp/news/2024/04/23/japan/japan-disaster-monument-map/

Reducing the time required for evacuation

I Evacuation

Equipment to carry vulnerable people

T
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Rollator Transport chair  Wheelchair Cart

Drill date and assumptions

Date 17 January 2015 17 January 2016
Supposition Great Nankai Trough Earthquake has occurred.
Magnitude 9
Seismic intensity 6 (Nagata ward, Kobe city)
Warning Great Tsunami Warning
- & (along Setonaikai sea in Hyogo prefecture)

Vertical evacuation at Arahama
Elementary School, Sendai during 3.11

Experiment on equipment to aid vulnerable people

Tsunami evacuation route, Natori City Tsunami Tower : e e i
Artificial Hill in Rikuzentakada

Source: https://www.adrc.asia/acdr/2020tsunami.php

s Asian Disaster Reduction Center



https://www.adrc.asia/acdr/2020tsunami.php

Report for disaster and

I Early Warning System crisis management
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Transmit
information

Monitoring of Waves on Land and Seafloor (MOWLAS)

» MOWLAS is a monitoring network that covers the lands and seafloors all over Japan, and can

immediately and accurately observe hazard phenomenon of earthquakes, tsunamis and

volcanic eruptions in Japan. The observed data is utilized not only for research on natural GPS Satelliteg
disaster mechanisms but also for disaster reduction as it is directly provided to central .

government, local governments and private companies. A
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Receive

disaster =
and crisis Transmit information of

report disaster affected area

}

~ GPS Base Control
station

GPS-mounted Buoy

- :
— L Hi-net (high sensitivity) | ]
_______ o for micro tremors (¥800 spots)
! F-net (full range) R
for broadband-frequency tremors g%ﬁgﬁ* Smartphone
©9 K-net, KiK-net P
for str'omz motions (¥1000, (E%Pﬁ %) app
* *  V-net (for volcanos) Special communication
terminal (installed in

evacuation area. etc.)

"’ Prototype Receivers T o
e Michibiki

-
© ® DONET seafloor network for
earthquakes and tsunamis through 2
(51}

® S-net seafloor network for earthquakes Sending Segment Receiving Segment 03/07, 14:22 Unread ["howwar ]
and tsunamis in Japan Trench (150 ) Tropical Cyclone (Typhoon) (Watch and
Act)
/ \ 9 There Is a heightened level of threat.
GNSS CORS — . Bluetootn naed 15 siar teking acion now 10
: —_— - protect you and your family. Calls to
. Action: Prepare to leave/evacuate
P i Receiver
. oo N [ Spresense <-> M5Stack
3 '\> <
SR 2
~A S }3\\; Control station (Japan)
—> | - S l =
GNSS'observatio_n and Estimation of ground Estimation of magnitude @
real-time analysis of data. movements caused by and earthquake fault
Iarge earthquakes' arameters QGIS Plugin C( Return to the notice llst)
The REGARD system monitors positions of GNSS CORS and estimates ground movements and (Sending Software)
< ¢ 2 . . At DRM Institution
earthquake magnitude in real-time. The results are expected to improve accuracy of Tsunami Sample App used
in the demonstration experiment

Qimulations especially for earthquakes larger than magnitude 8.

Source: https://www.bousai.go.jp/kaiqgirep/catalog/pdf/Guide to Japanese tech EN.pdf @ Asian Disaster Reduction Center



https://www.bousai.go.jp/kaigirep/catalog/pdf/Guide_to_Japanese_tech_EN.pdf

Collaborative model

Uncertainty | Diversity in needs | Active participation

I Response Planning

National Basic Plan for DRR | National " | oo cq iy National Counci on Dissster
Level || management-Chaired by Prime Minister

Enhance the capacity for

Pref & Approved by Prefecture Council on
cture Besi Pl i agement-Chaired by Governor disaster risk reduction
Local
)
np— = Approved by Municipality Council on gov t
Municipality Basic Plan for DRR | Disaster management-Chaired by Mayor

Drafted by Citizens and proposed to be Okitsu community, Shimanto Town, Kochi Prefecture.
Included In Municipality Basic Plan 1] = 1]
Gurumi Group ("gurumi” means "among all.")

Okitsu Community

Voluntary Disaster Okitsu Primary Shlmant? town Kyoto University
Prevention Organization school gov’t
(Local residents) .
Promote DRR measures of + Educate students to = Carry out infrastructure + Provide specialized
the local community to protect protect themselves from improvements taking into information on seismic
the lives earthquakes and account the opinions of and tsunami disaster
+ Linking school, municipality tsunamis. schools and residents. » Support DRR education in
and expert + Promote their proactive  + Provide specialized school and community
learning through DRR information on seismic
education and tsunami disaster risk

+ Encourage exchange
between students and
community

Keywords: Collaborative model / School-centered disaster risk reduction activities
| Disaster risk reduction education

Source: https://www.adrc.asia/acdr/2020 tsunami/documents/ppt/3rd Dr Ohtsu.pdf

“ Asian Disaster Reduction Center



https://www.bousai.go.jp/en/documentation/white_paper/pdf/2021/R3_hakusho_english.pdf
https://www.adrc.asia/acdr/2020_tsunami/documents/ppt/3rd_Dr_Ohtsu.pdf

Basic Concept 2: Mitigate the Impact of Tsunami

Defense against largest tsunami

Defense against tsunami that occurs

Sendai only once every few

Shiogama-Watari decades or centuries

Residential area Tobu

Road  Evacuation Line prefectural Park (hill Coastal disaster-
center road prevention forest

Coastal
breakwater

Sand beach

* Evacuation route
Teizan canal

Source: https://www.city.sendai.jp/koryu/foreignlanguage/en/earthquake/documents/plan20english.pdf

......


https://www.city.sendai.jp/koryu/foreignlanguage/en/earthquake/documents/plan20english.pdf

[@ I Breakwaters and Water Gates

B , , ' Control forest in Rikuzentakata, lwate
Watergate in Fudai, lwate

Source: https://www.adrc.asia/acdr/2020 tsunami/documents/ppt/1st Dr Anawat.pdf

Courtesy : Nishi Osaka Flood Control Office, Osaka Prefectural Government

Automated and remote control closure of flood gates
and inland lock gates

Source: https://www3.nhk.or.jp/nhkworld/en/shows/2090034/

@ Asian Disaster Reduction Center


https://www3.nhk.or.jp/nhkworld/en/shows/2090034/
https://www.adrc.asia/acdr/2020_tsunami/documents/ppt/1st_Dr_Anawat.pdf

@ I Level 1 & Level 2 Tsunami

Level 1:

High frequency (30-200 years) but small to moderate tsunami.
Community should be mostly protected by coastal defense structures.
Height of coastal structures were decided by past Level 1 tsunami events

Level 1

Level 2:

Low frequency (200-1,000 years) but very high tsunami.

Forget about properties but secure evacuation routes for safe evacuation.
Coastal structures should be strong enough even in case of the
overtopping.

Level 2

1. Strengthened heel 3. Improvement of joint
construction between armor sections

. /
Landward / )“20 ’
e

Outside port m_' : Inside port

Tsunami wave

Seaward

force

e L

Source: http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/4/pdf/2-2.pdf

2. Heavier crest and landslide

‘Slope armor



http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/4/pdf/2-2.pdf
http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/4/pdf/2-2.pdf
http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/4/pdf/2-2.pdf

e | Elevated Roads, Highland Residence

......

)

Elevated Roads in endai

Source: https://www.japan.qgo.jp/kizuna/2023/01/promoting the bosai spirit.html

Related reference: https://www.reconstruction.qgo.jp/10year/en/photo.html

@ Asian Disaster Reduction Center


https://www.japan.go.jp/kizuna/2023/01/promoting_the_bosai_spirit.html
https://www.reconstruction.go.jp/10year/en/photo.html
https://www.adrc.asia/acdr/2020_tsunami/documents/ppt/1st_Dr_Anawat.pdf
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Contact:
@ https://www.adrc.asia

§ https://www.facebook.com/ADRC.KOBE
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