


The worst disaster in Japan
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March 11 earthquake

Date and Time:

Type of earthquake:

Hypocenter:

Magnitude:

11 March 2011 at 14:46 JST (5:46 UTC)

Plate-boundary earthquake on or near the
Japan Trench subduction zone between the
Pacific and North America plates

130km off the Pacific coast of the Tohoku
region, 24 km deep

Mw 9.0 (interim value, the fourth largest in

the world since 1900 and largest in Japan

since recording started 130 years ago)

Cf. 1960 Chile Earthquake Mw9.5
1964 Alaska Earthquake Mw?9.2
2004 Sumatra Earthquake Mw9.2
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March 11
at Kamaishi City in Iwate Prefecture

Photos provided by Mr. Kozo Sawada






21

LN
i
i
i
e
O
—
O
=




—
N
LN
—
—
—
<
O
S
=

LT |

,ﬂn_! ] .F,....ﬁ w._mq

“ e _—m,
" ..nx..ﬂ...n..#.u.
.wr,.....r

. F..___

Ly e el
._| | A1 .ﬂ.-.. e
ol LY e T




i

[ |

i |
L ;;_I

¥ :la_i:




e



21

LN
i
i
i
<
O
—
O
=




March 1115:21

3

FaN Y

s |




March 1115:21




March 1115:21




March 1115:21







March 11 15:32

oo

GBS
q"-:anu_‘_l _r&;.”—‘
i ¥

By




21

LN
i
i
i
<
O
—
O
=







March 1115:21




March 1115:21




March 1115:21




March 1115:21




March 1115:21




March 1115:21




March 11 15:32




March 11 16:05




March 11 16:11




March 22 8:11




4

F .“ %\;’i“‘:\"'l‘

ﬁ?

|n 25
—




Human casualties

s of April 27 | ™ wie
Twate 4,234 3,479 41,521
Miyagi 8,745 6,694 40,701 Og 5EEEE3EEEEEE5EE
Fukushima 1,455 1,275 26,429 - —
Others 63 4 21,494 . Evacuees
Total 14,508 11,452 130,145 i
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Economic damages

Damage Damages/total
- (B-"-onwv) assets (%)
2.9

Cabinet Office estimate: Inland areas
Iwate Coastal areas 3,522 47.3
Damage of houses, Total 4,276 12.6
factories and Inland areas 1,595 5.1
infrastructures Miyagi Coastal areas 4,897 21.1
in 7 prefectures S 6,492 -
» 16 — 25 trillion JPY Inland areas 1,270 3.7
Fukushima Coastal areas 1,859 11.7
These figures do not UGz 3,129 6.2
cover the whole damage, Inland areas 993 2.1
such as damages to Ibaraki Coastal areas 1,483 6.8
agricultural and fishing Total 2,476 3.6
industries, lost profit Inland areas 4,612 3.3
due to disruption in Total Coastal areas 11,761 17.2

supply chain, etc. Total 16,373 7.9



Typology of disaster affected areas

Type 1: Functions are not severely affected. These are cities or towns
that suffered extensive damage but mostly in their coastal

areas. Thus, the entire city or town can function relatively
well;

Type 2: Functions are partly paralyzed. These are cities or town

centers that were heavily damaged and their functions were
partly paralyzed;

Type 3: Functions are totally paralyzed. These are cities or towns
that were almost entirely devastated. Thus, their functions

were totally paralyzed. Cities or towns of this type include

those located in rather narrow land areas along sawtooth
(ria) coastline.



Wakabayashi Ward, Sendai city
March 22
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Onagawa Town
March 22




Minami-Sanriku Town
March 22
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Kamaishi City
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Provided by Prof. Takashi Onishi, University of Tokyo
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Provided by Prof. Takashi Onishi, University of Tokyo



Rikuzen-Takata Town

Provided by Prof. Takashi Onishi, University of Tokyo
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Provided by Prof. Takashi Onishi, University of Tokyo



Seismicity of the world
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1957 Andreanof Mw9.1
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1952 Kamchatka Mw9.0

'- 2011 East Japan Mw9.0 |
-'-, £e7 2 % ; e ' 1964 Alaska Mw9.2
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| 2010 Chile Mw8.8 |
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Source) ERI, University of Tokyo




Evaluation of subduction eart

As of January 11, 2011

"Northwestern Hokkaido-Oki |

'Nemuro-Oki
M7.9 40-50%

Legend: Northern Sanrku-Okil——region name
) 0.5—10% M7.8 0.006-0.1%
|M30 G510 E”P‘f.‘i:ewjm" Myears | - : J | simultaneous occurrence
with Tokachi-oki
e Ma.3

s
I—Magnitude

Earthquake occumences probabilty is based on January 1, 2011

g
- N\ The Tokachi-Oki |
@é‘-“ Earthquake in 2003
- Ma.0
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s N o About 60%*

£ - . b = #Probabiity  immediately
-l a before the occumence of
i earthquake

— : i Tokachi-Oki It is the first case that the
Akita-ken-Oki ! MB.1 0.3-2% sathquake  which  the
M7.5 simultaneous |4 :eadq“a"f's for m

occurmence with ey e L
long-term evaluation of the

About 3% and less Memuro-oki
earthquake occurrence. was

Miyagi-ken-Oki
M7.5 99%
y simultaneous

( _Intﬁrplate egnhquake\
in Hyuganada -y .
. *] ."r ig;étfgﬁ.gésgqlﬁeggitﬁa OCCU rrence Wlth the
: trench in southern

|_M7.6 About 10% )
A . - v

P Sanriku-Ok
|_M3.0

Py 1 Slanrikl;{o‘lj:i to B(%so-otfi
[ along the Japan Trencl . .
TSLI"E%T eamqugkes S a n rl k u - O kl

.s?g «%,% N
i % Mi5.2  About 20%
E (About 6% for specific region)

M8.0

Normal faults type

Ma.3
- - actually occurmed.

=

=

[Northern Sadogashima-OI(i-. [ ; Northern Sanriku-Oki
ey M8O0 05-10%
M7.1-7.6 About 90%

M7.8 3-6%
s  Miyagi-ken-Oki

(Fukushima-ken-Oki|| m22 4-7%
L {1-2% for specific region)

M7.4
#Mt: the scale of an sarthquake that

| About 7% and less ] measures by a tsunami height
Ibaraki-ken-Oki M57-72]

|_About 90% and over )

ok

Tonankai Earthquake| So-called
M8.1  About 70% Tokai Earthquake
simultaneous occurrence| | (Reference valug)
with Nankai Earthquake |\ pa 0 879

Other M7 scale earthquakes‘
in the Southem Kanto

| MB.5 J
] ) . MG.7-7.2  About 70%
Interplate earthquake Nankai Earthquake | ¢ p— )
in Akinada, lyonada MB2.4 About 50% Along the Sagami Trough
A ) (Kanto Earthquake of
and the Bungosuido simultaneous occurrence | | +4533 Taigho” type)
MET—T4 About 40% with Tonankai Earthquake pe.
S © 3 M85 | | M7.9 Nearly 0-2%




Structural measures
Evacuation building




Structural measures
seawall, dyke, breakwater

Without Breakwater Wall
Height of tsunami
Height of tsunami 20.2m (simulation)
13.7 m (simulation)
Height of tsunami
6.7 m (observed)

8300
RERE70m o {DL,- Seawall (4.0m)
Depth of water: 204 m S s
A Timeto get overthe
/ T..j breakwater: 28 min
i

With Breakwater Wall :
Reduce the energy ( -40%
of tsunami . Height of tsunami

10.0 m (simulation)

Height of tsunami |
e 1 8.0 m (simulation)
Height of tsunami Height of tsunami | l
6.7 m (observed) 10.8 m (simulation) 1

A

Breakwater

Seawall (4.0 m)

Timeto get overthe |
breakwater: 36 min

(&)
(&)

BREAKWATER



Non-structural measures
warning

Issued : 15:33 JST, 11 March

TsunamiWaming
(3m or higher)
TsunamiWaming
{Up tp 2m})
Tsunami Advisory
{About 0.5m)

Copyright : Japan Meteorological Agency &

Earthquake Earthquake Early Warning

ﬂ i Seismic Intensity

Information

Tsunami Information ) ]

(Estimated Tsunami Heights

and Arrival Times)
Earthquake Information
(Hypocenter and Magnitude )

5/@7%17 Earthquake and Seismic
' Intensity Information

Tsunami Information

(0b531V3d Tsungmi _ Seismic Intensity

Heights and Arrival Times) Information at each
Site

Provided by Mr. Takeshi Koizumi, IMA



Recovery and reconstruction

7

Evacuation centers

\

School gyms, community

\.

centers used for first 2,3
weeks

J

Alternatives

=)

7

\.

Temporary housing )

Prefabricated houses
build by government
on public land for 2,3

years y

=)

[

*Relocation to unaffected
areas

*Hotels

*Public houses

*Private rental houses

\

s

Permanent housing
Public rental houses for
those who have lost
their homes

\
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Response to Great East Japan Earthquake

 The Parliament passed the first supplementary budget
proposal of some 4 trillion JPY to the Diet on May 2.

 Prime Minister posted his message on newspapers overseas

“The government will dedicate itself to demonstrating to the world
its ability to establish the most sophisticated reconstruction plans
for East Japan, based on three principles: first, create a regional
society that is highly resistant to natural disasters; second,
establish a social system that allows people to live in harmony with
the global environment; and third, build a compassionate society
that cares about people, in particular, the vulnerable.”
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Response to Great East Japan Earthquake |

The Extreme Disaster Management Headquarters established at 15:14 on
March 11

The Nuclear Disaster Management Headquarters established on March 11

The Reconstruction Design Council was established to “deliver a blueprint

for the reconstruction plan around the time of June” established on April
11

The Headquarters for Earthquake Research Promotion at MEXT (the Ministry
of Education, Culture, Sports, Science and Technology )

To promote research into earthquakes with the goal of strengthening disaster

prevention measures, particularly for the reduction of damage and casualties from
earthquakes .

The Central Disaster Management Council at Cabinet Office

To promote comprehensive disaster countermeasures including deliberating

important issues on disaster reduction according to requests from the Prime
Minister or Minister for Disaster Management
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Extreme Disaster Management Headquarters

Issues to be dealt Wlth FHR2EBEHENERESTAMEEA TR ERSE

FEEZIFIAIIE

v'Measures to assist the lives of
disaster victims

v'Recovery in the affected areas;

v'The legal aspects regarding disaster

WaSte disposal; - IFEE. $SMEW%M&?6M¥ES"€"§%‘B&$& '%?aiﬁ.&
v'Facilitation of disaster waste Hﬂ g ﬁ
disposal

v'The promotion of employment and
job creation for disaster victims

v'The promotion of supplying houses
for disaster victims



The Headquarters for Earthquake Research Promotion
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The Headguarters for Earthquake Research Promotion

Go to Japanese Page

March 11, 2011
Earthouake Eesearch Committes,
Headcuarters for Eartheake Eesearch Promotion

The 2011 off the Pacific Coast of Tohoku Earthquake

+ On March 11 at 14:46 (J3T), there was a M2.8 (preliminary) earthaquake at a depth of approximately 25km, off-shore of Sanriku, This event had a maximum seismic intensity 7
observed in Mivagi prefecture, This earthouake caused large tsunamis on the Pacific coast from the Hoklaido, Toholu and Eanto regions, with tsunami heights over 7.3m in
Soma, of 4.2m in Oaral, and over 4,1m in KEamaishi

# The focal mechanism showed a reserse fault with a compression axis in a WNW-E3E direction, This event occurred on the boundary between the Pacific and the continental
plates,

+ The maximum aftershock was a M7.5 (preliminary) one that occurred at 1509 on March 11, as of 13:00 on March 11, There were three earthcuakes of M7.0 or over, off-shore of
the Pacific coast from Frate through baraki prefectures

# According to the GPS data, crustal movements associated with this event were observed and there were movenents of approximately dm toward the east-southeast at the
Eaholu observation point (Mivagi prefecture),

+ The magnitude of the main shock, M8.8, is the largest in Japan, There is fear that large aftershocks will hereafter ocour,

# [T 1z thought that the hypocenter area extends widely from the region off-shore of Irate to Ibaraki prefectures. The Earthouake Research Committee evaluated earthouake
motion and tsunami for the individual region off-shore of Mivagi prefecture, to the east off-shore south of Sanriku along the trench, and to the south off-shore of Ibaraki
prefecture, hut eccurrence of the earthcuake that is linked to all of these regions is out of hypothesis,

o Aftershock Distribution

» Jeismic Intensity

Distribution of Tsunami Heights

The Focal Mechanism (CMT selution) for the 2011 off the Pacific Coast of Toholu Earthaquake
Deformation Vectors (Horizontal Components)

o Deformation YVectors (Horizontal Components)

Deformation Vectors (Vertical Components)

« Deformation Vectors (Vertical Compenentsy

Regions Off-schore MNorth of 3anrilm to Off-shore of Boso-Feninsula Associated with Evaluation by the Eartheuake Research Committes




The Headquarters for Earthquake Research Promotion

Aftershock Distribution
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The Central Disaster Management Council

A meeting was held on 27 April and  wemnons =

but > BEnBE > EESELH > PRFHSS

op By 5 2

Decided to establish a committee for
technical investigation:

v’ to analyze the mechanism of the
March 11 earthquake and resultant
tsunami, and its impact;

EEE2IF
1B | 2B | 2B | 4B

TEEZ2F
B | 1A | 2B | 2B |
WA | 1A | 128

v'to investigate necessary measures
for future mega disasters, in [ A EEREOEE |

particular, (1) methods to estimate = [ERSE I wessesas
seismic activities, and: (2) methods '

[ BERLMESEAGMER |
HEE- misth=E

[ 2omel@rdxEis |

B & - T &
BnimE g

to assess damages. g N | 192%5 ovunonmesan
[ EpFEmR X EHOREIES | } \
. . . . [ 3 I~ 2N  BAEOPRBEOREABE
The result of investigation will be - AN e
used to improve government’s DM @ oS (R C 15
e M7IZEDHIFE)

PR ERFL R RRTRERIEE LD
(201151 A 1H8E)

plans and policies e



Reconstruction Image
presented by Prof. Yoshiaki Kawata, member of the Council

(1) TSUNAMI - Free Sustainable City




Reconstruction Image
presented by Prof. Yoshiaki Kawata, member of the Council
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Reconstruction Image
presented by Prof. Yoshiaki Kawata, member of the Council

U AMI The Sand Hill Super Embankment Area
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Way forward

v’ Provision of relief goods to the evacuees (e.g. food, clothing,
toilets, medical treatment, bathing, etc.)

v’ To restore basic infrastructure and public services (e.g. local
transport network, schools, electricity, fuel, etc.);

v’ Shelter, Jobs security and cash income

v’ Rebuilding disaster stricken areas and regeneration of
indigenous industries and regional economy

v' What worked and what did not, why?

v’ To prepare for the next, “unexpected” event

ADRC and IRP in cooperation with UN and other partners
will organize an expert group meeting in Tokyo on May
30-31 back to back with a field visit on May 29




Thank you for your attention

For more details, please visit Japan booth
at the Market Place

Also, a brief report is available
at ADRC’s web-site
http://www.adrc.asia/index.php
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