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Earthquake Research Institute, University of Tokyo3

1960 Great Chilean EQ M9.5

1964 Alaska EQ M9.2

1957 Andreanof Islands EQ M9.1

1952 Kamchatka EQ M9.0

2011 Great East Japan EQ  M9.0

2004 Indian Ocean EQ M9.0

2010 Chilean EQ M8.8

Pacific Ring of Fire

Global History of Mega Earthquakes 

Date and Time: 
11 March 2011 at 14:46 JST (5:46 GMT)

Type of earthquake:
Plate-boundary thrust-faulting earthquake on
or near the Japan Trench subduction zone

epicenter

Slip Distribution

Great East Japan Earthquake and Tsunami
Hypocenter:

130km off the Pacific coast of Tohoku  
region (38°N, 142°E ), 24km depth

Magnitude:  
9.0 (interim value, the largest in Japan 

and the 4th largest in the world)  c.f. 2004 
Sumatra Earthquake M9.1

● Height of inundation         

Run-up Height of tsunami
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Dead and Missing 
People by Cities

Source: Cabinet Office (data taken from 
the webpages of prefectural governments 
and the National Policy Agency)

More than 1,000

500 – 999 
100-499

10-99 

1-9 persons

As of 26 May 2011

As of 21 February 2012

 15,852 people confirmed dead

 3,287 people missing 

 342,509 evacuees

 128k buildings completely destructed,     

245k buildings half destroyed

 561 sq. km inundated

 Damages to economic loss estimated:       

17t JPY (210b US$)

c.f.   Hurricane Katrina  125 b US$(2005)

Kobe earthquake  100 b US$(1995)

Sanriku coast
ria coast
(sew-toothed
coastline)

Flat plain

Sendai  City

Tokyo

Casualties and Damages
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Catastrophic Building Damage
Otsuchi Town, Iwate Prefecture 2011.3.14
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Widespread Inundation
Aerial photo, Iwate Prefecture 2011.3.12
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• Emergency recovery operation of Tohoku Expressway (the 
longest expressway in Japan) had done on 22 March, just 11 days 
later of the occurrence of the disaster. 

• It  contributed not only to the transportation of the emergency 
relief supplies, but also recovery of the economy in Japan.

Six days 
later

Progress of recovery ~ Expressway



2012/6/3

5

Aftershock
Off the coast of Miyagi 
M7.1 (7 April, 23:32)

Recovery of transportation

P
ercentage of recovery
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高速道路（979km)災対用

高速道路（979km)一般用

直轄国道(1119km)

港湾（15)災対用

港湾（15)一般用

新幹線(990km)

在来幹線(1012km)

空港(13)災対用

空港（13）一般用

Expressway for disaster management

Expressway for general use

National Road  

Port for disaster management  

Port for general use

Shinkansen (bullet train)

Local Train

Airport for disaster management

Airport for general use

11 March

Produced by Cabinet,  from the material of  MLIT   

Progress of recovery ~ Transportation 

Progress of recovery ~ temporary houses

No. of completed housesNo. of construction started

1 Mon. 2 Mon. 3 Mon. 4 Mon.

5 Mon.

Souce: Tanaka(2011), MLIT
10
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Progress of recovery ~ Debris Management

■Temporary storage site

Fire broke out in Iwate Pref.Concrete dust in Rikuzentakata CityMixture of debris in Ishinomaki City

A facility to check radio active 
contamination

A facility to crush debris into small pieces

■The debris management pilot project in Kamaishi City, Iwate Pref.

Wooden debris categorized by size
11

Shinkansen
(bullet train)

East Japan Earthquake Picture Project Web 
service by Yahoo! JAPAN

Lesson learnt: Urgent Earthquake Detection and 
Alarm System
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• Taking countermeasures followed by lessons 
learned from the past disasters

Meiji-
Sanriku 
Earthquake 
Tsunami 
1896

Showa 
Sanriku 
Earthquake 
Tsunami
1933

Great East 
Japan 
Earthquake
2011

Number of the  
casualties in 
Taro district

1,867 

= 83% of 
all of the 
population

972

=20% of all 
of the 
population

230

=6% of all 
of the 
population

 The mortality rate is decreasing.

Lesson learnt: Accumulate our Knowledge

“Never build a 
house below here”. 

Students started evacuation promptly 
and voluntarily, following their 
experiences of evacuation drills.  

<---Elementaray school

Inundated area on 11 march
Inundated area in  the past
Expected inundated area for H.M.

Elementaray school

Shelter designated in advance

Secondly attempted evacuation place

Final evacuation place

①

④

③

②

Lesson learnt: Drills /  Education
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Miracle of KAMAISHI
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Tsunami Hazard Map
of Sendai City

Natori River

Tsunami in Natori City

Tsunami overloads far beyond preparedness

Inundation area

Natori River

15

Sendai City

Source: Central Disaster Management Council

Lesson learnt: Evacuation ( Hazard map )
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Main shock Tsunami 
arrival

JMA
The first 
tsunami alert
Height: 3m

JMA
The second 
tsunami alert
Height: 6m

JM
A
 S
h
o
ck
 In
te
n
si
ty

Elapsed time after the main shock

(minute)

エイト日本技術開発提供図に加筆 16Source) Yozo GOTO, the University of Tokyo

Min

Lesson learnt: Evacuation Tsunami Alert
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337 companies bankrupt in six months.

(123 cases in Kobe Earthquake in 1995)

Only 46 companies located at tsunami affected area and most of 
the companies located in other part of Japan.

Main reason for bankrupt is “ Indirect loss or damage” due to 
supply chain disruption.

http://www.tdb.co.jp/report/watching/press/p110906.html

Lesson learnt: Supply chain disruption

• Difficult to secure employment

• Decrease tax revenue 

• Lose company and local competitiveness 

• Degradation of moral

Impact to
Disaster hit area

Potential impact to
Disaster non-hit area

17

Lesson learnt: Private Sector Preparedness  
Importance of the private sector’s role for regional resiliency 
Gov. of Japan set strategy to reduce economical damage by 
raising Business Continuity Planning adoption ratio on private 
sector. 

 Large scale     18.9%(2007) →27.6%(2009) → nearly 100%(2015)
 Medium scale 12.4%(2007) →12.6%(2009) → 50%(2015)

↓
Cabinet Office published several guidelines

27.6 

12.6 

30.8 

14.5 

16.9 

15.0 

11.1 

10.3 

12.0 

45.3 

1.5 

2.2 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Large
‐Scale 

Medium 
‐Scale

Done 

Under Construction

Have plan to build BCP

No plan to build BCP

Don't know BCP

No answer

2009
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1. Inappropriate scenarios
2. Reliable hazard maps 
3. Importance of BCPs
4. Tsunami warning 
5. Drills and education  

Points raised from the lessons learnt 
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Thank you for your attention

20
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