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Seawalls

Taro town in lwate ken=> Primeros seawall construidos en 1934
luego de los tsunamis de 1896 (Meiji-Sanriku) y 1933 (Showa-
Sanriku).

Longitud de 2.4 km (Banrino chojo), 10 m de altura, 24 afos de
construccion (1958, 1979)/ “Great wall”. Disefiado para una altura de
tsunami de 8 m.

190/ 300 km de seawalls destruidos luego del 3/11 (GEJE 2011).
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Mayor tiempo disponible para evacuar/ sensacion de
seguridad.
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Kamaishi breakwaters

« Construccién finalizada en 2009 (1.6 B USD). 63 m de profundidad. 670
and 990 m de longitude.
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Suppasri et al. (2013). Lessons Learned from the 2011 Great East Japan Tsunami: Performance
of Tsunami Countermeasures, Coastal Buildings, and Tsunami Evacuation in Japan”



Compuertas

» Fudaivillage = En 1984 compuertas de 15.5 m de altura fueron construidas como respuesta a los dafos de los
tsunamis de 1896y 1933.

Aunque la altura de tsunami de 17 m sobrepaso la compuerta, la experiencia fue exitosa durante el 3/11 debido a que la
inundacion fue acotada aguas arriba (no casualties).
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Compuertas

* Minami-Sanriku=> Seawalls y compuertas construidas luego del tsunami 1960 (Chile) a +4.6m MSL

La destruccion severa de compuertas desencadend dafios en el 95% de la ciudad. Cerca de la mitad de los pobladores
fueron reportados desaparecidos luego del tsunami.

Se reportaron fallecimientos de bomberos durante el cierre de compuertas.

Suppasri et al. (2013)
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Bosques de mitigacion
» EnRikuzentakata, 70.000 pinos fueron arrasados por alturas de tsunami de 20 m (debris).
* Enlshinomaki, el bosque de mitigacion disipo energia del tsunamiy atrapo debris.

Bosques de mitigacion son efectivos para alturas de tsunami entre 3-5 m (historical Japanese data from 43 locations).
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Comentarios

* Las estructuras pueden fallar, es necesario ademas contar con medidas complementarias.

 Reforzar educacion, simulacros y memoria de desastres son aspectos claves para una mejor respuesta
ante la ocurrencia de tsunamis.
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Raby et al. (2015) “Implications of the 2011 GEJT on sea defence 3
design”



Entfoque integral

Defense against a tsunami of the largest scale

Cross—section view
(conceptual image)

Defense against a tsunami that occurs once every few decades

Residential ) to once every hundred years or more
area S L L Inland relocation gl bttty

Sendsi —— l cvacuation hills J& L oi—
Tobu Road : Shiogama~-Watari !

*Prefectural Road*

- SR S Beach
Evacuation road Parks (hills) Sea

Elevated road Teizan canal

https://sendai-resilience.ip/en/efforts/government/development/evacuation facilities.html

Surroundings of Arahama Elementary School
Tsunami evacuation tower at Nakano 5-chome, Sendai city

https://sendai-resilience.jp/en/efforts/government/development/evacuation facilities.html
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Disaster Memorial Facilities

You can leam more detels in
the “Disaster Pravention Study”
quide (reservation needed).
The Tsunami Remains
Taro Kanko Hotel

WTEL 0193-77-3305

3

This Is & canter for leaming
about earthquakes and disaster
prevention in the Tar area.
Taro Shiosato Station

|

WTEL 019365-7506

[ i 3-002.hred

¥ This taciity s open and free for

r S anyone to visit, with a rest area
'n available.
Miyako City Civic
. Center Disaster

Prevention Plaza

WTEL 0193-63-4166 EXSIRIN Niyon
pia-miyako !
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L o Here, you can look aul on the
newly bullt seawall and a
reconstruction of its orignal
form at the same time.

- Taro Seawall
A
ITEL 0193650031

When you stand on the
Memorial Hill, &1 & glance, you
can 560 tha height of tsunami.
Tsunami Memorial Park
Nakanohama

WTEL 018362-3912
Wity. miyako.wate.| himl

A short film on the Great East
Japan Earthquake and tsunami
5 shown hare, in addition to a
display of records from Lsunami
that hit Ofunato in the past.

Ofunato City Museum

WTEL 0192-29-2161
Mcity.of iwate.j

u
=
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Data are displayed via
smartphones and tablets.
Underground Aquarium
and Science Museum
Oil and Culture Hall
“Moguranpia”

Bl o

MTEL 0194-75-3551
Mmoguranpia.com!

A facility that conveys the
events and lessons kearned
trom the earthquake and
promotas disastar pravention.
Tsunami Memorial Hall

WTEL 0183-27-5666
Men.unosumai<tomosu.jp

This park was bullt on IN site of
the formes

Station buildng, hiostedts
‘washed away by the tsunami.
Shimanokoshi Fureal
Park

WTEL 0194-34-2111
Mvil.tanchata. iwate. [p/kankoulsee/turear-park.html

A placa for mourni

for communicating the disastor
memorial and for showing the
will to reconsiruction.
Takatamatsubara
National Memorial

WTEL 0192228912
Mtakatamatsubara-park.com/

320 people, including children,
teachers, local residents,

taok refuge here.

3 Ruins of the Great East
Japan Earthquake :

8 Sendai Arahama

=TEL 022:355-8517 Eementlry School

Records of the logistical suppart
activities that the government
and people united 1o provide
are displayed.

3.11 Great East Japan
Earthquake Tono City
Logistical Support Archive
TEL 0196-62-2111
Mcity.tono. iwate [plindex.ctm/50,31346,308 html

A facility where many residents

W can galh:v alongside exhibits.
showing records of the disaster.

Otsuchi Cultural

' Community Center

“Oshacchi”

WTEL 0193-27-5181
Mtown.otsuchl.iwate jpigyoselosyatti/

The boulders washed ashore by
the 1896 Meiji Sanviku Tsunami

The facility to pay tribute to
wvictims of the Great East Japan
Earthquake, and teaches
lassons of the earthquake to
fulure generations.

Kamaishl Memorial Park

WTEL 0193-27-5666
Munosumal-tomosu jp/inorinopark.html

The collapsed seawall is
preserved as it was at the time

of the disaster.
The Disaster Remains
| Seawall of Aketo
District
WTEL 0194-342111
Wil tanohata wate. keto.ntml

A tacility for communicating the
1sunami's facts and lessons fo

and the stane manuments for - PR ccocle in Jspan and sbroad and
the 1833 Showa Sanriku — 10 people in the future.
Tsunams hava been rekecatad The Great East Japan
b Earthquake and Tsunami
X Raga Fureai Park Memorial Museum “Iwate
WTEL 0194-34-2111 MTEL 0192-47-4455 Teunami Memorial Museum
Bl | sotahenl  Eiwal i Ll

This facility describes the
support activities performad by
cansumer cooperatives.

The Great East Japan
= Earthquake Library

data/

WTEL 022-374-8531
Eniyagi

'i
Y

Displays the handwritten
newspapers that were postad on
the walls of evacuation sheliers.

Ishinomaki NEWSée

WTEL 0225-98-7323

A,

The gateway 10 the eastern
eoasxnl area damaged by the
sunami.

samm 3/11 Memorial
_, Community Center

WTEL 0223909022
Wsendaidtt-memorial jp/

§ Tsunagu-kan
(Remembrance Room)

WTEL 0225-98-3691
W3 11support.com/learnaii/learing_space

https://www.311densho.or.jp/en/introduction/files/map _en.pdf

A tacilfy preserved as It was
awactly after the disaster.
Ruins of the Great East
Japan Earthquake
Kesennuma Ctiy
Memorial Museum

MTEL 0226-28-9671
Mkesennuma-memorial jp!

This facility combines a
museum, ruins, and &
monument in a single location.

3.11 Disaster Recovery

Memorial Museum of
Higashi-Matsushima

MGty higashimatsushima.miyagi.jplindex.cim!19,0,64 htm|

w
N

Recording and exhibition
centerad on the first week aller
the Great East Japan
Earthquake.

Shiogama Tsunami
Evacuation Center

MTEL 022-704-7232

Wi it . 3015heml

A tacility that provides tsunami
disaster leaming %o visitors from
all over the country and cares

for the hearts of local residents.
Leam the importancs of Ifa
{romthe sxperignce of ihe Groat
RO it Japan Earthauske

WTEL 022.738.9221 Mémoire de Yuriage

Wisunami-memorial.org/

W This tacility commuricates the

threat of natural disasters and

the importance of disaster
l P

o WWrwe- Takano Hall

WTEL 0226-46-2442
Wmi 0. i i -3-013.4m|

A facility for learning about
wation and

environmental conservation.
. Millennium Hope Hills
Exchange Center

=
MTEL 0223-23-8577
Msennen-kibouno-oka.com/

The park grounds consist of five
zones, Including a prayer zone.
Natori Earthquake

Disaster Memorial Park

WTEL 022-384-2111
Wit g

3014

This tacility introduce the
process from initial response 1o
rastoration / (ecovary an the

Evacuation Center

WTEL 022-253-7110

Wiown.mi .l jpindax.cimi6 24662, 57,184, html

This ruins prosarves the traces
of the great tsunami and the

| Share lessans with valuable
broadcast records and
simulated expariencas in VA,

NHK Sendai

Broadcasting Center

WTEL 022-211-1001
Whhicor jp/sendail

I

7

Sundial with a mechanism to
caplure an earthquake in a wide

utlize # for disaster prevention threat of the earthquakea that range.

sducation, and raise disaster cannot ba conveyad

e i ey Nakahama Elomentary

YYamamoto Town Disaster Yamamoto Town Ruins of the r = M" ool “squadl 1of

" Prevention Center/Yamashita Great East Japan Earthquak: toceed Mo'“:n":rl‘l:" UnCalD
WTEL 0223-37-5592 community Center Nalmhnma Elementary School WTEL 0223231171 ArC!
Wre i, 18.hem| agl. htmi Mown. miyaql. html
39 _
"'" This facility praserves scars. A taciity that conveys the Situations and expariences

from the disaster, such as journey from the earthquake ta during the disaster are

ground subsidence due Lo the racavery and reconsiruction. It described by videos and panels.

earthquake. also conveys Iwaki as it is today. m;. cny Rﬁgloﬂd Disaster

Aqunmurlne Fukushima Live lwaki Mew-seum Prevention Exchange

“3.11 Iwaki Great East Centre—Hisanohama/Ohisa
— Japan Earthquake Fureaikan

.TEL 0246-73-2525
Waquamarine.or.jp/

This facility prossives the
original land:
hich was lost i the cigastar,
for future generations.
2011 Tsunami and

Earthquake Victims
I Niormoal el of Soma City
ITEL 0244-32-1

366
Wsoma-kanko.jp/ripiinkonkinenkan/!

ll'

The exchange tacility, which is 8
3 symbol of raconstruction,
= reflacts the opmions of the
townspeople.
Naraha CANvas, a
. social center for

everyone

MTEL 0240-25-5670

Mnaraha-canvas.com/

.TEL 0246-92-3701 Exhibition™
Wizlamew.jpllive_museum/

The passage of time, starting
from the occurance of the
disaster, is told through videas
ang newspaper rapons.
Center for
Environmental Creation
Communication

lTEL 0247-61-5721 Building “COMMUTAN

Mcom-fukushima jp/ FUKUSHIMA™

It s & facility that surel;
convays the expariances of tha
Iwaki City earthquake and the

= memories and lessons learmed
from the earthquake to future

ganeratons.

Iwaki 3.11 Memorial and
TEL 0246-38-4894 Revitalisation Museum
Mmemorial-waki.com/

WTEL 0246-82-2111
Wkankou-iwaki.or jpispot/10039

The Tourlsm Guide explains the
reconstruction from the
earthquake and facilities.

Shiroyama Park

mml

A tacility thet raksbly passing domwn
the axperiances, kssons leamed,
and recanstruction steps of the

® Greal East Japan Earthquake,
tsunami and nuclear accident,
The Great East Japan
Earthquake and Nuclear
MTEL 0240-23-4402 Disaster Memorial
Wipo.or.jplore Museum

ey £
WTEL 0248-22-1111
H L

https://www.311densho.or.jp/en/introduction/files/pamphlet en.pdf



https://www.311densho.or.jp/en/introduction/files/map_en.pdf
https://www.311densho.or.jp/en/introduction/files/pamphlet_en.pdf

Disaster Memorial sites
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https://www.kesennuma-memorial.jp/english/

Tsunami memorial museum
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The Lone Miracle Pine

: < Al B8 340, The { from the Great Eaxt Japan Earthquake that struck eastern
i:;:i; 2 : h"h 2 ﬁfifﬁﬁ:ﬁﬁiﬁ'f % %:wg ..: ::. :\‘mh 11th, 2011 loft extonsive damage in ifs wake: Many in
ah, WHRILEAL, TORMTH L HBEALASTLED

LU/ €Aul, R—Wt 2o 000 [HO—RE T -

KRB 5, RETHEHRAITL {BERO, ; : [Pine" was loved by those lat bohind in Rikusenakaty s well
THHO—Hbil, 2Dk, BRIZLEBAEL THRLS m around the world. Damaged by seawater, unfortunstely it
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HEFHIrENALIL p ofthe deceased,and of  recovery.
v this 5 bean made possible by suppott from man;
A b-;""‘#'zl:‘ 1‘&%‘;:;.1:-" ﬂ;,: o and aro il the woeld: This “Miracle Pinia" whiah
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The Lone Miracle Pine. lwate Tsunami Memorial Museum (16), Rikuzentakata

lwate Tsunami Memorial Museum (16), Rikuzentakata

lwate Tsunami Memorial Museum (16), Rikuzentakata. https://iwate-tsunami-memorial.jp/en
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https://iwate-tsunami-memorial.jp/en/
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