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1. Urban Disaster and Development of Disaster-Resistant Cities in Japan 
1.1. Diversity of Natural Disasters 

The Japanese Islands extend as long as 3,000 km and are surrounded by the ocean. The land is 
rugged, and the area of mountains makes up approx. 75% of the whole territory, which means the 
land has many steep slopes. The Islands are distributed along the Ring of Fire and extend from the 
subarctic zone in the north to the subtropical zone in the south. Japan has benefited from such 
geographical and topographical conditions and enjoyed the changes of the seasons and the richness 
of nature. On the other hand, Japan has experienced countless natural disasters. We often encounter 
typhoons, tsunami, high tides, floods, tornadoes, heavy snowfalls, landslides, and earthquakes. 
Although much of the damage is caused by wind, flood, and snow, extremely serious damage is 
caused by severe earthquakes and associated tsunami.  

When we look to urban areas, earthquakes and the subsequent fires and tsunami have caused 
substantial damage to people during the modern period. The Great Kanto Earthquake of 1923 caused 
enormous damage, including more than 100,000 deaths mostly in Tokyo and Yokohama. Many of 
them died in fires. In the Great Hanshin-Awaji Earthquake of 1995, many buildings collapsed from 
seismic ground motion. More than 6,000 people died, including deaths indirectly related to the 
earthquake, and many people were crushed to death. In the Great East Japan Earthquake of 20111, 
more than 20,000 people died, and many drowned in the tsunami. (Photo 1)  
 

 
Photo 1: Damage by tsunami and floods caused by the Great East Japan Earthquake of 

2011 (Kadonowaki area, Ishinomaki City, Miyagi Prefecture) 
Source: Bird's-eye view photos by Geospatial Information Authority of Japan 

 

Photo taken on May 25, 2011 
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1.2. History of the Efforts for Urban Disaster Mitigation 
In the old days, most buildings were made of wood, and densely built houses were common in 

the cities of Japan. Much of the damage was caused by fires not only in the case of earthquakes but 
also in other disasters. In the Edo period, people try to prevent fire mostly by promoting the use of 
tiled roofs and warehouses with earthen walls and by securing open spaces and wider streets. When 
Japan entered the Meiji period, fireproofing of buildings was promoted. Typical examples include 
the construction of Brick Street, which was composed of brick buildings, in Ginza, Tokyo. However, 
most ordinary residential houses were still made of wood. The most significant challenge in urban 
disaster mitigation until today has been how build safe cities against fires in urban areas. 

About 3,470 hectares in Tokyo at the time were destroyed by the fires set off by the Great Kanto 
Earthquake of 1923. Then, urban infrastructure was rebuilt as a part of a large-scale land 
readjustment project under the Quake Restoration Plan developed by the Imperial Capital 
Reconstruction Department. During World War II, the expansion of green zones and the removal of 
buildings to the suburbs were promoted mainly to mitigate fires in urban areas according to the 
urban anti-air raid plan. However, many cities burned to the ground from air raids. (Figure 1) 

After the war, war damage reconstruction projects were conducted in those cities with a focus on 
land readjustment projects. Later, fire prevention and quake resistance standards were strengthened, 
and fire protection and quasi-fire protection districts were designated through the establishment of 
the Building Standards Act and the new City Planning Act to enhance measures against earthquakes 
and fires in the main at both the building and city levels.  

In the Great Hanshin-Awaji Earthquake of 1995, about 250,000 residential houses were 
completely or partially destroyed, and many other buildings were also damaged. Many of the 
victims were crushed to death by collapsed buildings. To prevent such tragedies, seismic retrofitting 
was promoted. On the other hand, fires broke out in the urban areas where old wooden houses were 
densely built and killed many people. A policy to keep space between buildings was strongly 
promoted.  

 

  

Figure 1: Difference in the Types of Damage Caused by Past Huge Earthquakes in Japan 
Prepared by the MLIT based on the “Report on the Lessons Learned from the 2011 Off-the-Pacific-
Coast-of-Tohoku Earthquake about the Measures against Earthquakes and Tsunami by the Expert 
Panel” (Sept. 28, 2011) by the Central Disaster Prevention Council of the Cabinet Office 
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In this way, the fireproof performance of buildings and urban areas and the quake resistance of 
buildings have been strengthened based on the experience of huge earthquakes and disasters in the 
past. However, most of the property and human damage from the Great East Japan Earthquake of 
2011 were caused by tsunami. This brought a new challenge of how a disaster-resistant city could 
be built along a coast with a focus on tsunami.  

 
2. Damage Caused by Tsunami in the Great East Japan Earthquake and Development 

of Tsunami-Resistant Cities  
2.1. Characteristics of the Damage Caused by the Great East Japan Earthquake 

Damage in urban areas caused by the Great East Japan Earthquake is characterized as follows:  
1) From a historical viewpoint, the area was hit by the largest tsunami since the 869 Sanriku 

Earthquake (Jogan Jishin), which was an unexpected scale in disaster control at the time, 
and most of the damage was caused by the tsunami. Damage to buildings and structures 
from ground motion and by fires in urban areas (excluding the ones caused by tsunami) 
were relatively limited. 

2) Although tsunami barriers, including tide embankments, were built along the ria coast 
of the Sanriku area, which had been hit by tsunami many times, such structures could 
not provide sufficient protection for the area because the height of the actual tsunami 
exceeded the design. It is said that people had excessive expectations for the effect of 
those structures and it hindered other measures from being implemented.  

3) As the tsunami hit and ran up onto the land, residential houses and other structures in 
many urban areas suffered destructive damage. Damage extended to fish processing 
facilities, fuel tanks, and sewage treatment plants near harbors, in addition to vessels at 
anchor. Leaked fuel and debris ignited and thus the tsunami caused large-scale fires.  

4) In many cities hit by the tsunami, the main disaster-mitigation facilities, such as 
municipal offices, hospitals, and fire departments, suffered flooding more severe than 
expected and lost their functions, which disabled the disaster responses required 
immediately after the quake.  

5) Disaster-stricken cities along the ria coast in the Sanriku area are distant from the large 
cities of Sendai and Morioka. The population had been aging and decreasing even before 
the earthquake, and the disaster accelerated and escalated the trend in these cities.  

6) Other characteristic damage and problems include landslides in residential areas 
developed around hills, sagging or slanting houses from the liquefaction of reclaimed 
land in the Tokyo metropolitan and other areas, and long-distance commuters unable to 
return home because of the stoppage of commuter trains in Tokyo and the surrounding 
areas. 
  

2.2. New Policies for Mitigation of Damage by Tsunami  
Under the Committee for Technical Investigation of the Countermeasures for Earthquakes and 

Tsunami Based on the Lessons Learned from the 2011 Off-the-Pacific-Coast-of-Tohoku Earthquake, 
the Central Disaster Prevention Council discussed what measures should be implemented, while 
taking the above-mentioned characteristics into consideration, and published a final report at the 
end of September 2011.*1 Although the report contains a wide variety of measures, we would like 
to introduce the parts that relate to the development of tsunami-resistant cities mainly.  

First of all, as a premise, tsunami is categorized into Level 1 (L1) and Level 2 (L2) when the 
scale of and measures against tsunami are considered. For the largest-scale L2 tsunami, which 
occurs extremely rarely but produces immense damage like the last one, every possibility, including 
the maximum levels, shall be considered. Consequently, comprehensive measures against tsunami 
shall be established that give priority to the protection of the lives of residents and that implement 
every possible measure for the evacuation of residents. For the L1 tsunami, which occurs 
comparatively frequently and where the height is low but produces serious damage, coast protection 
facilities shall continue to be developed and improved from the viewpoint of protection of the 
property of residents and stabilization of economic activities in the local areas, in addition to the 
protection of human life.  

A basic principle for the mitigation of damage caused by L2 tsunami is to combine tangible and 
intangible measures. Especially in the areas that are considered to be hit by tsunami soon after an 
earthquake, the town shall be designed to ensure that residents evacuate in about five minutes. To 
be concrete, the following are suggested: 1) designation of tsunami evaluation buildings and 
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improvement of evacuation sites and routes to establish a system that enables smooth evacuation, 
2) multilevel protection by the development of coast protection facilities with a persistent structure 
and a second bank utilizing road embankments to mitigate the damage from floods and secure time 
for evacuation and, as a result, to construct towns which are resistant to earthquakes and tsunami, 
3) construction of administration-related and welfare facilities in a place where the risk of flooding 
is low, 4) organic liaison between a local disaster prevention plan and city planning to promote the 
development of safe towns from a long-term perspective, and 5) improvement of hazard maps to 
ensure evacuation on foot and an emphasis on the necessity for evacuation in order to improve 
awareness of disaster prevention in the case of tsunami.  

In December 2011, the Act on Regional Development for Tsunami Disaster Prevention was 
enacted. It means that a legal framework is established that enables designation of tsunami caution 
zones and the establishment of a plan to promote community building for the mitigation of tsunami 
damage*2 based on a new flood level estimate made by each prefecture taking the Great East Japan 
Earthquake into consideration. The largest concern at the moment is damage by tsunami caused by 
the expected Nankai Trough Earthquake in western Japan. Severe estimates of flooding and damage 
are suggested (Figures 2 and 3), and measures to mitigate damage, even slightly, are promoted.  

Figure 2: Expected Areas Flooded by Two Tsunami in Tanabe City, Wakayama Prefecture 
Prepared based on the estimate of tsunami by Wakayama Prefecture in 2013 

 
 Magnitude 

*1 
Flooded area Population in 

the flooded 
area 

Number of dead 
and missing 

Number of 
damaged buildings 
(totally collapsed) 

Great East Japan 
Earthquake (A) 

9.0 561 km2 About 620,000 About 18,800 
*2 

About 130,400 *2 

Nankai Trough 
Earthquake (B) 

9.0 (9.1) 1,015 km2 *3 About 1.63 
million *3 

About 323,000 
*4 

About 2,386,000 
*5 

Scale of B compared to A About 1.8 
times 

About 2.6 
times 

About 17 times About 18 times 

Source: Additional material for the First Report by the Working Group to Study Countermeasures against the Nankai Trough 
Earthquake in the Cabinet Office (dated August 29, 2012) 
*1: The figure in parentheses indicates Mw of tsunami. *2: Published by the Headquarters for Emergency Disaster Control on 
June 26, 2012. *3: Estimate in a case where banks and floodgates function normally after seismic ground motion is detected. 
*4: Damage in a case where ground motion is toward the land, tsunami is categorized into Case 1, time zone is midnight in 
winter, and wind speed is 8 m/s. *5: Damage in a case where ground motion is toward the land, tsunami is categorized into 
Case 5, time zone is evening in winter, and wind speed is 8 m/s. 
 

Figure 3: Estimated Damage from the Nankai Trough Earthquake (Worst Case) 
Source: Headquarters for Earthquake Research Promotion 
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In the section below, concrete policies and ongoing town building for the recovery and new 

development of the disaster-stricken areas from the viewpoints of evacuation from tsunami, 
multilevel protection measures from tsunami, and retention of the functions of disaster-mitigation 
facilities are introduced.  

 
3. Development of Disaster-Resistant Cities to Ensure Evacuation from Tsunami 
3.1. Policies for Town Building to Ensure Evacuation from Tsunami 

The area along the Sanriku Coast in the Tohoku Region has suffered from tsunami and was hit 
three times even after World War II, where consistent efforts to mitigate the damage have been 
made. One of the examples is the traditional lesson of Tsunami Tendenko. It tells that you must 
evacuate by yourself without helping family members or others and is intended to help as many 
people as possible survive. It was the most advanced area in Japan in terms of preparation of flood 
zone maps and hazard maps where evacuation sites and routes were identified with the development 
of evacuation sites and routes, as well as systems, including evacuation drills. However, it was 
pointed out after the Great East Japan Earthquake of 2011 that it had the opposite effect, and people 
outside the flood zone on a hazard map hesitated to evacuate, or some residents thought that 
evacuation was not necessary because advanced measures had already been implemented, including 
seawalls. In addition, many tried to evacuate by car and caused traffic jam, which was a new issue*3. 

The Earthquake in 2011 made us realize how important it is to prepare evacuation plans based 
on the worst possible case of flood. Hazard maps based on newly calculated flood zones were made 
and published to residents. An alarm of tsunami caused by a huge earthquake and evacuation drills 
were improved to be more practical. In addition, policies on the improvement of evacuation 
facilities were also re-examined.  

The fundamental policy for evacuation during a tsunami is to go outside the flood areas or up to 
elevated places before a tsunami hits land. In the areas where it is difficult to follow, emergency 
and temporary evacuation places must be secured by designating evacuation buildings. The City 
Bureau of the MLIT presented the fundamental policy for town building to facilitate evacuation 
from tsunami in its Policy for the Development of a Plan to Build Tsunami-Resistant Towns (June 
2013). In this document, the Bureau identified areas where evacuation was difficult, estimated the 
number of people who would have difficulty evacuating, and then showed the procedure to study 
the necessary measures, including the designation of tsunami evacuation buildings and securing 
evacuation routes. (Figure 4) 

Figure 4: Fundamental policy for town building to facilitate evacuation from tsunami 
Source: Policy for the Development of a Plan to Build Tsunami-Resistant Towns (June 2013) prepared 
by the Urban Safety Affairs Division and Urban Transport Facilities Division, City Bureau, MLIT  
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3.2. Examples of Improvement of Facilities for Evacuation from Tsunami 

Improvement of facilities for evacuation in cities along the coast includes the following 
(Photo 2): 1) Tsunami evacuation tower: a steel tower or improvement of an existing building by a 
government; 2) Tsunami evacuation building: enabling external evacuees to use the roofs of private 
apartment houses, factories, and fish processing facilities in an emergency under an agreement; 3) 
Cooperation with public projects: securing temporary evacuation sites in the auxiliary facilities of 
an elevated road or on a retaining wall of erosion-control facilities and adding evacuation stairs to 
them; 4) Measures against the points that interrupt evacuation: construction of tsunami evacuation 
routes that cross railway tracks, installation of traffic signals with batteries to prevent stoppage by 
power failures at the time of quakes, and modification of a crossing to a roundabout; and 5) 
Providing materials for the improvement of evacuation routes by groups in local communities with 
dwindling populations 
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Photos 2: Examples of improvement of tsunami evacuation facilities in urban areas 

 
It is essential to reflect the opinion of residents who are evacuees and form a consensus with 

them, when various obstacles to the evacuation routes need to be identified, as well as measures, 
including the improvement of tsunami evacuation facilities, need to be implemented. In Minami 
Town, Tokushima Prefecture, for example, when evacuation sites and routes need to be re-examined 
based on the tsunami flood zones published by the prefecture, a meeting with residents is held in 
each district to explain the policies, exchange opinions between residents and the local government, 
and the identify issues, problems, and required measures for the evacuation sites and routes through 
the workshop. (Figure 5) 
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Figure 5: Re-examination of evacuation sites and routes in Minami Town, Tokushima Prefecture 

Source: Minami Town Office 

 
4. Development of Disaster-Resistant Cities with Multilevel Protection Measures from 

Tsunami 
4.1. Policies for the development of a Town with Multilevel Protection Measures from 

Tsunami 
In the above-mentioned report by the Expert Panel of the Central Disaster Prevention Council, 

the policies for the development of disaster-resistant towns with multilevel protection measures 
from tsunami are explained as follows: 
1) Multilevel protection measures shall be established by developing coast protection facilities 

with a persistent structure and using transportation infrastructure, such as road embankments, 
as the second bank in order to mitigate the damage from a tsunami flood and secure a longer 
lead time for evacuation.  

2) By providing residents with information on the risk of flooding caused by the biggest possible 
tsunami and trying to form a consensus within the community, try to select areas with a low 
risk of flooding as residential areas wherever possible. In this way, it is necessary to combine 
measures with a land-use plan. 

3) In order to maintain administrative and social functions even if a tsunami of the maximum 
scale should occur, administration facilities, evacuation sites, and welfare facilities and 
hospitals that must handle the elderly and other people who need assistance in the event of a 
disaster should be constructed in a place that has no or minimum risk of flooding from a 
tsunami.  

A tsunami that cannot be stopped at the coastline must be weakened or slowed, and measures 
must be taken to stop or weaken it after it hits and runs up on the land. In addition, efforts to 
minimize damage within the city must be made even in the land use and facility location plans.  

 
4.2. Efforts to Implement Multilevel Protection Measures for Tsunami in the Restoration 

Phase of Disaster-stricken Cities 
Paragraph (3) in the previous section above will be explained in the next chapter (5). As for (1) 

and (2), it is not easy for existing cities to strongly promote such policies with only a few exceptions, 
such as Kushimoto Town, Wakayama Prefecture, where residents voluntarily moved to elevated 
places with a low risk of flooding and where the land was developed in anticipation of such demand. 
However, they are implemented under the restoration plan after the Great East Japan Earthquake of 
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2011, where new cities are being built after they were hit by a tsunami flood. 
Figure 6 is the visualization (cross section) of a restoration plan for Ishinomaki City before 

the merger (Miyagi Prefecture). The city is located in a plain. It has the second bank, on which a 
road is placed. The area from the road to the direction of sea is a non-residential area (parks and 
industrial site) and residents who used to live there shall be moved to newly developed inland 
residential areas. Figure 7 is the visualization (cross section) of a restoration plan for the central 
part of Onagawa Town (Miyagi Prefecture), which is located along a ria coast. Earth and sand 
produced from the excavation of hills shall be used to fill the lowlands and develop new residential 
sites. Any land higher than the height of the flood is used as a residential area and lower is used for 
commercial, business, and industrial purposes. As for the development of the entire region and 
transfer to new urban areas, projects for collective relocation for disaster prevention, land 
readjustment, and development of the bases for restoration from tsunami, which was 
institutionalized additionally, are applied to their realization.  

 

 
 Figure 6: Visualization of a restoration plan for Ishinomaki City, Miyagi Prefecture 

Source: The First Project Plan with Restoration Subsidy Granted (January 2012) 
 

 
Figure 7: Visualization of a restoration plan for Onagawa Town, Miyagi Prefecture 

Source: Materials prepared for the explanatory meeting for a restoration plan prepared by Onagawa Town in July 2012  
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Generally speaking, a restoration plan is studied and developed following the procedure below: 
1) Plan to build sea banks: A prefecture examines and determines the plan to build sea banks 
(seawalls) that basically provide protection against L1 tsunami; 2) How to realize multilevel 
protection: Consider a method to provide multilevel protection in urban areas and concrete locations 
and shapes of facilities through tsunami simulations based on the damage caused by L2 tsunami 
and the last tsunami; 3) Secure residential sites where residents move to: Examine the residential 
site of residents in the existing urban residential areas, which are hard to protect sufficiently even 
with multilevel protection, move to, and if its scale is appropriate; 4) Plan to restore urban areas: 
Examine the concrete project method applied to the restoration of urban areas, how the 
infrastructure should be developed and the land be used in the project plan, and the procedure to 
realize them through discussions and negotiations with residents and landowners; and 5) 
Construction of public restoration houses: Examine plans for public restoration houses and facilities 
in the urban restoration areas and the construction and the improvement of outdoor structures by 
the public sector.  
 
5. Development of Tsunami-Resistant Cities to Retain the Functions of Urban 

Disaster-Mitigation Facilities 
5.1. Policies for the Retention of the Functions of Urban Disaster-Mitigation Facilities 

In the Great East Japan Earthquake of 2011, municipal offices, fire departments, hospitals, and 
many other disaster-mitigation facilities that should respond to the disaster were destroyed by the 
tsunami flood and seismic ground motion mainly in cities on the Pacific coast of the Tohoku area. 
As a result, various disaster-mitigation functions of the city, which should be exercised in these 
facilities, were totally or partially lost, and the autonomous ability of the city to respond to the 
disaster was significantly reduced.  

In Ishinomaki City, Miyagi Prefecture, the lower floors of Ishinomaki Municipal Hospital located 
near the coast were stricken by the tsunami. Functions were halted, and the hospital was isolated. 
People had to wait for rescue until the following day. Ishinomaki Port Hospital was also flooded 
by the tsunami that flowed upstream along the Kitakami River, and functions were stopped. On the 
other hand, Red Cross Ishinomaki Hospital, one of the key hospitals designated to respond to 
disasters, had been moved from the coast to an inland location in 2006 where the ground level was 
raised 3 meters, and as a result, it was not flooded. In addition, it was accessible from an emergency 
exit of the Sanriku Expressway, which was to be in service before long, it also had a heliport, and 
important facilities were quakeproof. Therefore, the hospital fully exercised its ability as the center 
of medical services in a disaster for the Ishinomaki medical district, including the surrounding 
municipalities.  

If we look at the problem only from the viewpoint of maintaining functions as disaster-mitigation 
facilities in coastal cities even in the case of a tsunami, it is desirable to move all such facilities to 
elevated places and construct quakeproof buildings. However, it is not easy because many of them 
must be located near urban areas in ordinary times for the convenience of residents, and they also 
contribute to the vitalization of central urban areas. Especially in local cities where the population 
is constantly declining, we must avoid the situation where relocation of one single facility results 
in the decay of the city. For this purpose, all efforts need to be compliant with the future vision of 
the city and conducted in an integrated manner. The efforts include modification of important 
disaster-mitigation facilities to be quake- and flood-proof, transfer of such facilities to safer places, 
identification and improvement of other facilities that can serve as backups in an emergency, and 
prioritized recovery of the functions of such facilities after the disaster. Where the urban disaster-
mitigation facilities should be located in ordinary times and at the time of a disaster depending on 
their functions and roles and how the maintenance (modification, facilities and equipment) should 
be, depending on their functions/roles and location, are the things that we must consider and should 
be handled in all city plans, disaster prevention plans, and facility plans.  

 
5.2. Example of Maintaining the Functions of Urban Disaster-Mitigation Facilities 

In Kushimoto Town, Wakayama Prefecture, public facilities, such as a municipal hospital and a 
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fire department (fire- and disaster-prevention center), are moved to elevated places, in addition to 
the residential land development on higher ground as described earlier (Photo 3). There are many 
other cases where at least disaster-mitigation facilities were moved inland or to higher locations 
with a smaller disaster risk if it were impossible to move the whole urban district.   

On the other hand, Ishinomaki City, Miyagi Prefecture, decided to move Ishinomaki Municipal 
Hospital, which was damaged by the Great East Japan Earthquake as mentioned above, only to a 
site adjacent to the city office to the south of Ishinomaki Station, which was flooded after the 
earthquake. It is only slightly inland compared with the previous location near the sea. The decision 
was made as a result of placing importance on the contribution to the revitalization of the central 
urban area. However, a parking lot is located below the expected flood level and machine rooms 
and other important equipment are located on higher floors. The entrance to the higher floor can be 
accessed from outside the expected flood zone through an overpass. Many efforts are made to 
maintain continued operation without any problem, even if the building is flooded by a tsunami at 
almost the same level as the last one in 2011. (Figure 8) 

Hamamatsu City, Shizuoka Prefecture, put up as one of their fundamental objectives the 
maintenance and continuation of administrative functions during the initial reaction and emergency 
phases to respond to a tsunami in the Plan to Promote the Development of Tsunami-Resistant Areas 
in Hamamatsu City (June 2014). It declares that such measures are implemented to retain the 
functions of disaster-mitigation facilities that will serve as the key in responding to the disaster and 
the functions of the main roads that will work as a network among disaster-mitigation facilities by 
enhancing the system to carry out the disaster response operations.  

 

 
Figure 8: Basic Design of Ishinomaki Municipal Hospital (Draft) 

Source: Outline of the Fundamental Design of Ishinomaki Municipal 
Hospital prepared by Ishinomaki City (July 2013) 
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Municipal hospital moved to an 

elevated place 
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(fire department) moved to an elevated 
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Photo 3: Facilities moved to elevated places in Kushimoto Town, Wakayama Prefecture 

Source: Plan to Promote the Development of Tsunami-Resistant Areas in Kushimoto Town (March 2015). 
 

 
6. Conclusion 
6.1. Summary and Issues 

We have introduced policies for the development of disaster-resistant cities based on the 
experience of the Great East Japan Earthquake of 2011 from the viewpoints of evacuation from 
tsunami, multilevel protection measures from tsunami, and retention of the functions of disaster-
mitigation facilities, as well as the concrete examples of such development in the areas stricken by 
the huge earthquake and in western Japan where a tsunami from the Nankai Trough Earthquake is 
expected. 

Hazards are classified into two levels, L1 and L2, according to the frequency of occurrence and 
severity of the external force, and the improvement of tangible measures is chosen for L1, and 
intangible measures and evacuation are chosen for L2. This policy is widely accepted in Japan even 
for floods and other disasters as measures have been implemented.  

On the other hand, no one had expected that this scale of damage would be caused by tsunami, 
and it resulted in severe criticism. In recent damage estimates conducted after the Great East Japan 
Earthquake of 2011, the level of damage was considerably more severe than previous ones. Some 
people in the forefront of disaster responses expressed embarrassment that such estimates might 
cause delays in the preparation of measures to implement because implementing such measures 
against such estimates is much more difficult and that the necessity of showing damage estimates 
for two levels, L1 and L2, makes it difficult to focus on measures that should be implemented. It 
would be necessary to promote the measures through communication with the people at the site of 
the disaster response.  

In cities stricken by the Great East Japan Earthquake, tangible measures have been implemented, 
including multilevel protection against the L2 tsunami in the course of restoration. In other cities, 
it is difficult to promote the development of a land use plan, including moving facilities to elevated 
places, and multilevel protection, including the construction of a second bank, in a short- and 
medium-term time frame; therefore ,it is necessary to promote it from a long-term time perspective. 

 
6.2. Research and Development related to the Development of Tsunami-Resistant Cities 

by the National Institute for Land and Infrastructure Management 
The authors of this paper belong to the National Institute for Land and Infrastructure 

Management (NILIM), which is the only national research institute in the field of housing and 
social capital in Japan and it conducts research on technology policies together with the 
administration divisions of the MLIT. Last, we would like to introduce the research and 
development conducted by the NILIM, which is related to the Great East Japan Earthquake.  
As for measures related to the development of tsunami-resistant areas introduced in this paper, 
technologies are developed in the Research on the Multiple Protection and Mitigation Systems 
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against Tsunami-induced Disasters, project research conducted by the NILIM. The technologies 
include a method to set the water level for designed tsunami, preparation of a guide to tsunami 
flooding simulations, development of standards (draft) for the structural requirements for a tsunami 
evacuation, and examination of the structure of sea banks that exert a persistent effect. In the 
Development of Technologies to Support Structuralization of Disaster Resistance in Coastal Cities, 
such research is conducted as the planning method for the improvement of urban areas based on the 
safety in evacuation, the planning method to secure redundancy in the functions of disaster-
mitigation facilities, and the preparation of data for the standardization of technologies used for the 
measures against liquefaction.  
Other related research and development include the following: 
 Research on the crisis management for the excessive external force and multiple natural 

disaster 
 Method to estimate the damage caused by a large-scale earthquake and preventive, emergency, 

and recovery measures 
 Method to verify the safety of a building against earthquakes and fires 
 Development of technologies to secure continuation of functions of the buildings for disaster 

mitigation 
 How performance requirements for road structures in a large-scale earthquake should be  
 Research on measures for the appropriate development and supply of public disaster restoration 

houses after a large-scale earthquake  
 Research on the actual activities of the construction industry that plays an important role in 

the swift restoration of the functions of infrastructure after a disaster  
 Method to secure continuation of sewage service after an earthquake and tsunami 
 Comprehensive method to prevent disasters along the coast including measures against tsunami 

and high tides in ports 
 Systemization of the evaluation method for measures against disasters at airports 
 

Please note that the opinions in this paper do not represent the opinions of the organization the 
authors belong to but the personal opinions of the authors.  

 
 
 

Supplementary note: 
1) The phenomenon is called the “2011 Off-the-Pacific-Coast-of-Tohoku Earthquake” and the disaster brought 

by the earthquake is called “the Great East Japan Earthquake of 2011.” 
2) As of May 2016, 27 prefectures have already designated the estimated tsunami flood zones according to this 

Act, four prefectures have designated tsunami caution zones, and six municipalities have developed a Plan 
to Promote the Development of Tsunami-Resistant Areas.  

3) As for the evacuation by car, the Expert Panel of the Central Disaster Prevention Council reported that it 
continued to support evacuation on foot in the case of floods because there was a risk of road blocks by 
collapsed houses, fallen objects, and uneven surfaces and the occurrence of traffic jam and accidents. 
However, it also reported that it should be discussed considering the actual conditions of each area.  

 

Reference 
(1) Cabinet Office, Government of Japan ”Disaster Management in Japan” March 2015 

http://www.bousai.go.jp/1info/pdf/saigaipamphlet_je.pdf 
 
This is an English translation from Japanese.  Please refer to the Japanese document for references to Japanese 
materials   

http://www.bousai.go.jp/1info/pdf/saigaipamphlet_je.pdf
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