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1. Introduction: Outline of Earthquake Damage

1.1 The Example of Tsunami Damage 

(1) Tsunami Embankment Protects
The damage caused by this tsunami is said for a wooden house to collapse 

from the tsunami over 2 meters, and for a concrete structure to collapse from the 
tsunami over 8 meters. With the weight, Tsunami embankment protects the 
area from high tide, and does not assume tsunami.  As for phot.1 tide 
embankment was destroyed by tsunami.

(2) Ship
With the photograph 2, a ship is also poured by tsunami, is launched by land 

and neglected as it is.

(3) The Building Near the Seashore
The photograph 3 is the building in which the fishery persons concerned 

suffered a great deal of damage.
As a result, the damage of the company which takes a fish, the company 

which manages the market of a fish, and the processing company of a fish is 
serious. The company which runs business even now is less than a half also in 
the present. It is suffering economical quite serious damage. There are neither 

Phot. 1 Tunami embankment

Protects
Phot.2 Ship on land

Phot.3 the building in which 

the fishery persons



few employees employed as these companies nor things which are working in 
quest of work in other areas. Elderly people and a disabled person have also lost 
the job, and there are not few cases where the family has also lost the job.

1.2 The East Japan Great Earthquake and its Damage

It suffered the damage of the wide area from the seismic hazard of
magnitude 9 on the large area generated at 2:46 p.m. on March 11 2011. For the 
disaster victim on July 24, 2011, there were 15,625 dead persons, and there were 
4,823 missing persons.  There are 61,414 houses destroyed and 13,096 houses of 
partial destruction by the tsunami. 

Table 1 The number of the victims of an earthquake, and the number of collapse

and the destruction by fires of a house
prefectures Number of 

Death
Number of 
Missing 
person

Number of 
injured 
person

Number of complete 
collapse of  houses
and houses  flows out 
from tsunami 

Partial
destruction 
of a house 

flood 
of a 
house

Numbers(％) Numbers(％) Numbers(％) Numbers (％) Numbers (％)
Aomori ３ １ 61 1.2 278 0.5 970 26
Iwate 3,867 28.8 4,101 27.6 154 3.1 18,755 30.5 1,024 -
Miyagi 8,227 61.2 7,981 53.7 3,055 62.3 38,156 62.1 3,441 59
Fukushima 1,282 9.5 2,781 18.7 241 4.9 2,497 4.1 959 120
Ibaragi 23 0.2 1 693 14.1 787 1.3 3,687 1,763
Chiba 18 0.1 2 224 4.6 751 1.2 1,781 1,333
Others 19 0.1 0 472 9.6 190 0.3 15,340 765
Total 13,439 100 14,867 100 4,900 100. 61,414 100. 13,096 4,066

Bibliography：Ministry of Land, Infrastructure and Transport, East Japan great 
earthquake (the 48th news)April 15th 2011.

（1） The Number of the Victims of an Earthquake, and the Number of Collapse and 

the

destruction by Fires of a House

Table 1 is a disaster victim of 10:00, and the present condition of suffering a 
calamity of a house etc. on April 14 of the National Police Agency. According to 
this, damage is concentrating on Iwate, Miyagi and Fukushima Prefecture. The 
dead and the missing person of these three prefectures form 99% of all the 
damage caused by an earthquake. As for the disaster victim of three prefectures, 
serious or slight injuries are about 70% of the damage of the whole earthquake. 
The spill of the house by tsunami and destruction by fire are 97% of the damage 
of the whole earthquake. Moreover, there are about less 20,000 the dead and 
missing persons. The features of this earthquake damage are tsunami, a fire, and 
a nuclear power plant. . Tsunami is taking out many dead and missing persons 
extremely especially. And the nuclear power plant is taking out a lot of refuge 
persons, and is still unsolved.

（2）Number of Death and Missing person
Table 2 compares the dead and the missing person on April 15, 2011 and 

February 29, 2012. About the death toll, although the death toll in April, 2011 



was 13,439 persons, it became in February, 2012 with 15,786 persons. When ten 
months will pass since April, it is that the dead can check and a missing person 
decreases.

Table 2. Compares the dead and the missing person on April 15, 2011

and February 29, 2012
prefectures Number of Death Number of Missing person

15,4,2011
Numbers(％)

29,2,2012 
Numbers(％)

15,4,2011
Numbers(％)

29,2,2012 
Numbers(％)

Iwate 3,867 28.8 4,671 29.6 4,101 27.6 1,354 41.4
Miyagi 8,227 61.2 9,510 7,981 53.7 1,694 51.7
Fukushima 1,282 9.5 1,605 2,781 18.7 215 6.6
Others 63 0.004 66 4 0.0 11 0.3
Total 13,439 100. 15,786 14,867 100.0 3,274 100.0

2. The problem of Tsunami damage
The feature of suffering a calamity had the very serious damage caused by 

tsunami. The cause by which tsunami damage became large is that it was not 
necessarily enough although the seawall which prevents tsunami was coped with.  
The cause that the measure against tsunami was not enough is that an 
understanding of the right knowledge of tsunami was not enough. It had many 
people who did not refuge for the alarm about tsunami whether citizens were 
tsunami small again.  Although there was an effect which weakens the energy of 
tsunami although a seawall is helpful to high tide, it is not having been a thing to 
the extent that tsunami is stopped.

2.1 Damage of Tsunami 

The feature of this earthquake is the damage caused by tsunami. Figure 1 
showed the height of tsunami , and the height which tsunami reached. In the 
height which tsunami arrived, the highest area arrived 39.7 meters in the Taro 
harbor, and 39.2 meters was recorded in the Otobe village. 

Damage is concentrating especially tsunami damage on the coastal area of 
northeast 3 prefectures. By the data on April 15, 2011, the dead and a missing 
person occupy 99% in these three prefectures. About the house, complete collapse 
and a spill occupy 97%. Death, missing, and a refuge person are defined as a 
disaster victim. In Otsuchi-cho, there are most these disaster victim ratios, and it 
occupies 46% of population. Next, disaster victim ratios, such as Minamisanriku-
cho, Onagawa-cho, and City of Rikuzentakata, are 30 percent of population.
(Figure 2)



Figure 1  The height of tsunami, and height which tsunami reached

Figure 2 The flooded area by tsunami

2.2 Damage of Transportation

(1)Railway 

Many railways suffer damage and there is a part which is not restored still 
now. When restoration of a railway has little damage, it corresponds by 
restoration of a railway. In the case of a railway with serious damage, it may fix 
by Bus Rapid Transit. This is because restoration takes long-term time. It is, 
although attachment of a railroad is strong and it is opposed to BRT for a citizen.

(2)Taxi and Bus 

230,000 cars were poured in Miyagi. By taxi in Miyagi, 41 companies of office 
buildings sank, 373 vehicles were also poured, and the 26 crews. Although there 
are buses and a thing understood by tsunami, it has not regarded as data.

(3)Special transport service

Minamisanriku-cho City of Rikuzentakata Onagawa-cho

20 meters is the height of actual 

tsunami in the Otobe village.

It is the point at which tsunami arrived

to 39.2 meters in the Otobe village.



Special transport service generally progresses in a city area, and it does not 
operate in a population low density area. In the stricken area of an earthquake, if 
Sendai is removed, there will be many population low density areas and most 
operations of special transport service will not be carried out. As for special 
transport service, a certain amount of operation was performed in Sendai. In a 
seashore surrounding area, there is no special transport service, and even if it is, 
operation service is hardly offered. Probably many move difficult people are 
considered to have been dependent on the welcome and send-off of welfare cars, a 
family, etc. Probably, a move restrictions person is considered to have not gone 
out. 

In Ishinomaki, assistance of Nippon Foundation, etc. a national move 
network, etc. helped, and a move difficult person's movement was secured. Free 
special transport services, such as going to hospital regularly, bathing, and a 
pastime, were supplied to those who reside in a shelter.

3. Refuge from the Tsunami of Elderly People and the Disabled Person

3.1 Elderly People and a Disabled Person Institution

The factor which divides whether the elderly people and disabled person 
who is an institution resident lose their life is whether the location of institutions 
was near the seashore. Since the disabled person’s institutions have been located 
in the place between hill areas, there was comparatively little damage, but the 
large-scale mentally disabled person’s institutions were passed by the Tsunami.  
Elderly people's institutions stood in the area along the shore in many cases, and 
there was also much suffering a calamity of an elderly apartment or houses with 
care.

3.2 Statistics of the disaster victim by tsunami

(1) The Death Toll of the Elderly People by Statistics

It is said well that there are many elderly people's disaster victims in a 
disaster. Table 3 was shown in order to check whether there are really many 
elderly people's disaster victims. What limited this table to three prefectures 
(Iwate Prefecture, Miyagi Prefecture and Fukushima Prefecture) with very much 
deceased, and expressed the deceased index to an age group population ratio is 
C1 (male) and C2 (female).

Division of the deceased ratio of the same age group is carried out by the ratio of 
the same age group of three prefectures. It is C=A/B when expressed with a formula.
When a deceased index is 1.00 or more, it means that there are much deceased of 
the population class. The male deceased index aged 60 and over is shown 2.09 
from 1.75. The female deceased index aged 60 and over shows 1.47 to 3.37. 
Moreover, the deceased index of the young person aged 40 and below shows 0.33 
to 0.87. The smallest deceased index is 0.33 for a 10 to 39-year-old woman. On 
the other hand, the highest deceased index is a woman aged 80 and over. Elderly 
people's deceased index is 1.62 to 10.21 times to a young man's deceased index 
being 0.33. It is above clear from things that the deceased's of elderly people it is 
more than a young person. We should consider a dwelling and refuge to tsunami 
about elderly people and a disabled person.



Table3 The population ratio according to age group, and the Deceased ratio
Age

The number of 
deceased

The deceased's 
percentage

Population of three 
prefectures

The deceased 
population ratio to the 
population ratio of an 
age group

the 
male 
X1

the 
female 

X2

The 
male 

A1 (%)

The 
female 
A2 (%)

The 
number 

B1

Percentage 
of the 

population 
B2 (%)

The male 
C1=

A1/B2

The female 
C2=

A2 /B2

0-9 541 237 7.1 3.1 459,000 8.1 0.87 0.38
10--39 932 849 12.2 11.1 1,866,000 32.7 0.37 0.33
40-59 1,446 1,551 18.9 20.3 1,487,000 26.1 0.72 0.78
60-69 1,493 1,449 19.5 18.9 767,000 13.4 1.75 1.41
70-79 1,787 1,248 23.3 16.3 632,000 11.1 2.09 1.47
80- 1,289 2,086 16.8 27.3 463,000 8.1 2.07 3.37
Source:  Statistical Survey Department, Statistics Bureau, Ministry of Internal 
Affairs and Communications.  Oct.2012

(2)The Death Toll of Disabled People

Here, since it does not have data with it, a clear thing cannot be said. According 
to NHK, the disabled person's deceased ratio supposes that it is 2.06% to 
population. Moreover, the ordinary deceased are 1.03% to population. That is, it 
is shown that a disabled person more than doubles as compared with persons 
with the ordinary deceased in a disaster.

4. The measurement after a seismic hazard

(1) Safety check 

An organization called a Japanese disabled person forum was performing 
the safety check several months from April by supporters all over the country. 
The check of the safety of the disabled person and elderly people who were 
looking for the method of the safety check in every three persons' organization in 
ten cars was quite difficult. The reason is that list of names were not able to be 
obtained, the person from who people took refuge in the shelter at many, and the 
person who moved to other prefectures. Furthermore, it is that movement by car 
was serious with rubble.

(2) The Ishinomaki shelter and a welfare shelter 

It corresponded in 100 shelters by about 30,000 refuge persons at the end of 
March in Ishinomaki with a population of 160,000 at the beginning. Refuge 
persons decreased in number to 8,000 people by the end of June. The doctor and 
the nurse were moving all the shelters of 100, in order to perform the medical 
examination and a care of a welfare candidate. Then, two places in the city were 
built for the welfare shelter during April. A reason is because a doctor and nurse 
movement are serious. 

The institution for serious elderly people was established on April 15, and 
the institution for slight elderly people was established inside on April 29. In the 
serious institution, 70 persons entered the person with a high level requiring 



care. In the institution for a slight person, 25 persons and 11 families of those 
entered inside. The photographs 3-4 are the temporary beds and share spaces of 
a welfare shelter.

(3) A temporary residence 

In three prefectures, as for the temporary residence, moving in of supply of 
the residence of temporary construction of common specifications started in May. 
And the number of houses remarkable till July was supplied. The width of a 
temporary residence is three forms, 18 square meters, 27 square meters, and 36 
square meters. 36-square meter residences are three small rooms, and a toilet 
and a kitchen. 
Some rooms have equipment of an air conditioning. The photograph 5 is an 
entrance of the residence here. Moreover, as for the barrier-free of this room, the 
handrail and the block for visually impaired person guidance are fixed uniformly 
at the entrance. As for the photograph 6, the handrail of a convention facility, the 
block for visually impaired person guidance, and the disabled person toilet are 
improved. The residence here cannot live to a wheelchair user. Moreover, there is 
only one set about an air conditioning and other two rooms have a problem. 
Furthermore, arrangement which put the rectangular box in order seems to be a 
poultry farming place. Therefore, a design which considered a function, shopping 
space, etc. of formation of a community is desired.

5. Conclusions
Following three are required for the measure against a tsunami hazard.

It is related with a measure by tsunami. 
1) The measure against a tide embankment is required. However, the function is effective in 

order to weaken the vigor of tsunami, but it cannot protect completely.
2) Tsunami education is important in order to protect a life from tsunami.
3) The deceased found from statistics that there were many elderly people. According to this 

result, the importance and urgency of the measure against elderly people by tsunami are 
high.

Be related with the measure after suffering a tsunami hazard.

Figure 3 Temporary beds of a welfare 

shelter
Figure 4 Sharespaces of a welfare 

shelter



4) Refuge of a disabled person and elderly people requires the shelter for about one week. 
The function of" shelter is equipped with water, food, electricity, medical facilities, etc.

5) In the living of a shelter, there is a problem in elderly people and a disabled person. 
Ordinary persons need to prepare separately. Necessity has prepared the shelter of a 
disabled person and elderly people separately.

6) The temporary residence was hurrying ordinary persons' measure. As a result, in 
construction of a temporary residence, it turned out that a disabled person's measure is 
very insufficient. It is necessary to build a disabled person's residence separately.
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