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Tsunami inundation overflowing coastal levee in Minami-soma, Miyagi. 

(From Washington Post) 
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Japanese Weekly Magazine, Sanday-mainiti 

The second or third tsunami wave attacking  Natori, Miyagi 2 



Items of first page about this earthquake 

 reported in Japanese Newspaper; 

 
●The maximum tsunami height in Japanese historical tsunami records, The 

Great Hanshin Earthquake's 180 times energy: The Yomiuri Shimbun 

(Newspaper),  on March 12th, 2011 

●The earthquake in the once thousand. The Mainiti Newspapers, on March 

13th.  

●By linking 4 regions, the submarine geologic formation changed. The Mainiti 

Newspapers, on March 12. 

●Simultaneously, whole area in Japan Trench was almost broken.. The 

Sankei Shimbun (Newspapers）, on March 11th. 
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Typical earthquakes and subsequent tsunamis that gave large effect 

to the Tohoku area up to now 

5

6

7

8

9

10

800 1000 1200 1400 1600 1800 2000

西暦

ﾏ
ｸ
ﾆ゙
ﾁ
ｭ
ｰ
ﾄ
ﾞ

  ①                     ②③ ⑤ 

AD 

M
a

g
n

it
u

d
e

 

Syouwa 
Sanriku 
tsunami 

This 
accident 
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Distribution of the epicenter of  earthquake which generated large 

tsunami in Tohoku Sanriku Region. 

1896(Meiji 

Sanriku E.) 

1933(Syowa 

Sanriku E.) 

1933(Keicyou 

Sanriku E.) 

Chilean Earthquake 

Tsunami 

The 2011 off the 
Pacific coast of 
Tohoku 
Earthquake and 
tsunami 
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Inundation height and Runup Height in Tsunami 

Pacific O.  

Hokkaido 

Tsunami height 
(m) 

6 
Along-coast distribution of tsunami inundation and run-up heights 



Just overflowing 
tsunami in 
Miyako, Iwate at 
3.21pm, March 
11th, 2011.  

After the 

tsunami 

Overflowing tsunami on the tsunami-seawall in Miyako, Iwate Prefecture 7 



http://image.search.yahoo.co.jp/search?rkf=2&ei=UTF-

8&p=%E7%94%B0%E8%80%81+%E9%98%B2%E6%BD%AE%E5%A0%A4#mode%3Dsearc

h 

Before, just and after Taro’s coastal levee by attacking the tsunami 

Total coastal levee length: 2,433m 

Construction completed:1966  

Total construction cost: estimation 0.5trillion-
yen(about 5,000milion-euro). 
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Tsunami inundation and destroyed coastal levees in Taro, Miyako, Iwate P. 

巨大津波の記録，毎日新聞社，2011.7.21 
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Characteristics: the 2011 off the Pacific 
coast of Tohoku earthquake and tsunami 

1. Mw 9 earthquake, which occurred in the Pacific Ocean off the 
northeastern coast of the Japanese mainland on 11 March 2011 (Tohoku 
Sanriku Region).  

 
2.The mega tsunami had a maximum run-up height of 37.9 m at Iwate-

Miyako, 

 

 

 

 

3.The mega tsunami destroyed or 
severely damaged numerous 
breakwaters, tidal embankments, 
coastal levees, and coastal towns. 

 
4.15,854 people died,  
 3,155 went missing,  
 26,992 were injured, approximately 

470,000 were displaced, and 
  at least 383,246 buildings were 

either destroyed or damaged. 
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The newspaper that reports the signboard which shows the coastal levee 

height, and delay of construction. 10 



Buck ground/ Some problems on the 

restorations of coastal levees  
At present, the mutual agreement of local area inhabitant is not obtained on the 

restoration of coastal levees. Therefore, coastal levees construction has been 

retarded. Some reasons of inhabitants are as follows.  

 

１．The sea is not seen, when the coastal levee is heightened from the 

convention and then tourists do not visit.  

 

2. By the higher coastal levee, the refuge is retarded, because the inundation of 

tsunami can not be seen.  

 

3. The fishery is not possible, when town and village are surrounded in the 

coastal levees, and our life becomes difficult. 

 

4. Is it possible to prevent the tsunami, if coastal levees are really heightened, ?    
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Aim of study 
1.Alogshore distributions of  death rate, Tsunami inundation height, raising 

height of levee, and destroyed levee, from Iwate-kuji to Miyagi-south coast.  

2.We examine that how much was the life-saving effect for human life due to 

the coastal levees against mega tsunami.  

 

Methods 
1. Alogshore distributions are arranged and discussed by using the surveying 

reports by Iwate and Miyagi Prefectures. 

2. We examine by comparing on-site observation data of the Showa Sanriku 

Tsunami (1933)，using the dearth rate of each coastal town. 

   The relationships between death rates, tsunami inundation heights, and the 

existence of coastal levees is discussed.  
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Alongshore 

distribution of 

previous coastal levee 

height, proposed 

levee height, tsunami 

inundation height, and 

death rate due to the 

2011 off the Pacific 

coast of Tohoku 

Earthquake Tsunami 

between Aomori-Kuji 

and Sendai. 

Tsunami 
height 

Raising 
height of 
levee 

Broken 
levee 13 



Comparison of the Showa Sanriku Tsunami and the 2011 Great Tohoku 

earthquake Tsunami,  and the life-saving effect due to the coastal levee  
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When tsunami 
height is 15m,  
a death rate 
decreases 
considerably. 
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Life-saving effect due to the coastal levee.  

Effect 

In a 1% death rate, 
Syouwa Sanriku is 
5m-tsunami 
height, while this 
tsunami increases  
 11-24m. 
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Life-saving effect due to the coastal levee.  

Effect 

In a 1% death rate, 
Syouwa Sanriku is 
5m-tsunami 
height, while this 
tsunami increases  
 11-24m. 
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Conclusions 

1. Alongshore distributions of tsunami height, death rate, levee height, and 
height to which levees need to be raised, differ markedly depending on 
area.  

2. If we take notice of 1-percent death rate, in the 2011 off the Pacific 
coast of Tohoku Earthquake Tsunami, the life-saving effects due to the 
existence of coastal levees, provides the inundation tsunami height 
from 5 m (in Showa Sanriku Tsunami) to 15 m. 

3.From the relationship between death rates, tsunami height, and the 
existence of coastal levees, the 10-90% of death rates were recorded 
when the tsunami inundation height during the Showa Sanriku 
Tsunami was 15 m.  

4.However, for this time earthquake tsunami, the death rate recorded for 
the same tsunami inundation height decreased to 10-1%. 

5.The death rate is not only related to the effect of coastal levee height, 
but a variety of another factors.  

6.The life-saving effects are likely due to both hard- and soft-
countermeasures. This study can not be discussed separating the 
effect of soft-countermeasures. 
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Thank you very much 

for your attention 




