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1. Background 

 

This report will summarize some societal issues that have been raised by the occurrence 

of the Mw 5.5 (Mj 6.1) earthquake in Osaka that occurred on June 18, 2018. The earthquake 

hit one of the most populous areas in Japan, on a Monday morning at 7:58 am, a time when 

many people were on the way to work or school. The epicenter of the earthquake was just 

beneath the boundary between Takatsuki and Ibaraki cities whose populations are 

approximately 351,800 and 280,000 respectively. The highest seismic intensity was 6 Lower 

on Japanese seven-point shaking intensity scale, the third highest category in the scale, and 

was observed in several areas including Kita ward of Osaka city, Takatsuki city, Hirakata-city, 

Ibaraki-city, and Minoo-city (Figure1a and 1b).  



 

 

 

 

 

 

Figure 1b: JMA Shaking Intensity Map 

(Source: Japan Meteorological Agency) 

 

 

Figure1a: Shakemap of the Osaka 

Earthquake (Source: USGS) 

 



Osaka prefecture has long been regarded as one of the areas with a high probability 

of earthquake occurrence. There are several major active faults along this area including the 

Arima-Takatsuki, Ikoma, and Uemachi faults. The Uemachi fault, in particular, which is 

runs beneath the Osaka metropolitan area is capable of earthquakes as large as Mj 7.5. The 

Ministry of Education, Sports, Science, and Technology (MEXT) classifies the Uemachi 

fault in the highest rank of earthquake probabilities in Japan. Moreover, this area will also be 

affected by a large Nankai Trough earthquake, which has a recurrence interval of 90-150 

years. Fortunately, the earthquake of June 18 was far smaller in magnitude than these very 

large events. The damage caused by the earthquake was therefore minor. According to the 

Fire and Disaster management Agency FDMA), there were 5 fatalities and 435 people 

injured; 12 housing units that completely collapsed, 273 with moderate damage and 41,459 

with slight damage (see Table 1)1). This earthquake has provided a number of lessons, as we 

will discuss in this report.  
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Mie  1 1      

Shiga   3      

Kyoto  1 21   2,434   

Osaka 5 11 350 12 273 38,994 675 11 

Hyogo  4 38   4   



Nara   4   27   

Tokushima   1      

Total 5 17 418 12 273 41,459 675 11 

Table 1: Casualties and Damage by Prefecture.  

(Source: Fire and Disaster Management Agency, Government of Japan (July 29, 2018). 

 

2. Casualties and Damage 

 

The peculiar point of the Osaka earthquake as a hazard was that the predominant 

frequency of the earthquake was 0.2-0.3 seconds, which tends to affect small objects such as 

furniture and walls 3). Other earthquakes that caused massive housing damage had longer 

predominant frequencies. For example, that of 1995 Kobe earthquake, which destroyed 

111,492 housing unit, was about 1 to 2 seconds. Figure 2 is a photo of the masonry wall 

collapse site at Juei Elementary School that killed a 9-year girl. This shows a clear contrast 

between the collapsed wall and undamaged houses.  

 

 

Figure 2: Masonry wall collapse site at Juei Elementary School after a month.  

(Photo by Nagamatsu on July 15, 2018) 

 



We have long known the danger posed by unreinforced or poorly reinforced 

masonry in large earthquakes. While most older masonry buildings in Japan have been 

retrofitted or demolished, there remain tens, perhaps hundreds, of thousands of masonry 

walls built prior to building code changes in 1978 that pose a significant life safety risk to 

those passing by during a strong earthquake. In response, there were calls for school districts 

in Japan to inspect, upgrade or demolish these older masonry walls. In the aftermath of the 

earthquake, many city governments in the Osaka-Kansai region have considered ordinances. 

Current efforts to mitigate the life safety hazard posed by pre-1978 masonry walls on a 

municipal level are likely to be inadequate in totally eliminating the hazard. National level 

policy changes requiring upgrade or demolition of all older masonry walls will be required to 

eliminate the hazard.  

 

In another lesson relearned, we saw that household appliances, furniture, tall bookcases 

and heavy objects that were unsecured caused two fatalities and most of the 434 injuries 

recorded by the Fire and Disaster Management Agency of Japan. Despite its relatively 

moderate magnitude, the earthquake generated intensity 6 Lower in some areas and 5 Upper 

in many others, sufficient to dislodge household furnishings and cause significant injury, 

including death. Although few buildings completely collapsed, the FDMA documented 273 

residential buildings with significant damage and over 41,000 with minor damage, much of it 

internal and non-structural. National, prefectural and municipal governments, the JMA and 

non-government organizations with disaster education and information functions should 

place greater emphasis on the hazards posed by unsecured furniture and other household 

items, including simple but effective ways to mitigate these hazards 

 

3. People with Functional Disabilities 

 

Even though a great majority of housing units had no severe structural damage in the 

Osaka earthquake, non-structural components and large unsecured furniture inside 

residential units caused two fatalities and over 400 injuries. Thus, confirmation of individual 

safety was a challenging issue for most affected municipal governments. People with 

functional needs in times of disasters (PFND) must be treated with special attention, 

because PFND are more likely to remain in their partially damaged houses and less likely to 

seek necessary assistance and support. If outreach is not forthcoming in the aftermath of a 

disaster, in the worst case, the possibility of death may increase. 

 



There are two types of PFND, people who receive public services in normal times, 

and people who may need assistance in times of disasters even if they are living 

independently without support in normal times. Many sociologists have argued that 

disability is a phenomenon that is created by a social, cultural and historical context. In other 

words, disability is created by barriers that restrict the activities and social participation of 

some groups of people. In this context, disasters change the societal situation and 

environment, create new barriers, and hence increase the number of PFND. However, those 

emerging as PFND are less visible since they have few, if any, connections to public services 

and/or other community residents. Identifying those PFND immediately is a very important 

task, but often overlooked by disaster responders in municipal governments. 

 

The major breakthrough made by affected municipalities in this earthquake was 

outreaching to find PFND quickly and connect them with the necessary assistance. For 

example, Ibaraki city and Takatsuki city governments conducted surveys of individual 

households in areas known to have experienced the highest intensity shaking during the June 

18 earthquake. Both cities conducted the surveys using private contractors, NPOs, and 

volunteers. These emergent multi-organizational collaborations in times of disasters are 

based on the idea stated in the UN Sustainable Development Goals: “Leave No One 

Behind.” Such collaboration, as observed during the Osaka earthquake, is a step forward for 

the Japanese PFND effort.  

4. Disruption of Transportation Systems 

 

Disruption of transportation systems and infrastructure caused serious problems in this 

earthquake disaster. Many people on their way to school and work locations were stranded in 

trains for several hours. Through the northern part of Osaka run arteries of transportation 

including the Tokaido Shinkansen (bullet train), JR train, Osaka city metro, Hankyu, and 

Keihan Line, Meishin highway, and other major roads. The JR West Ltd. announced that 

143 trains had made emergency stops, and the number of confined passengers on stranded 

cars was approximately 140,000 3). It took several hours for many of the stranded trains to 

release the passengers safely, and there were some passengers who fell, sustaining injuries 

that required ambulance services.  

 

According to a quick post-earthquake survey conducted by Dr. Motoyoshi4), 60.8% 

of the people who used trains for commuting to their offices, continued to commute to the 

office even after the earthquake. Dr. Motyoshi pointed out that such behavior during an 



emergency might cause traffic congestion, communication disruption, and an increased 

demand for food, water, and sanitation, which could burden cities as they struggle to 

respond to the disaster. And that is undoubtedly a critical issue for future urban disasters. 

Osaka prefectural government has anticipated that 2.8 million people would have to walk 

home, while 1.4 million would remain at their place of employment if a major earthquake 

occurred on a weekday. Local governments, public transportation companies, and all 

business sectors must work together to establish a social norm to avoid any unnecessary 

burden to urban function in times of disaster. 

 

Many people were also stranded in elevators following the earthquake. The 

Ministry of Land, Infrastructure, Transport, and Tourism (MLIT) reported a total 339 cases 

of people being trapped in elevators5), which is a larger number than the 210 cases 

documented in the 2011 Great East Japan Earthquake. Legislation passed in 2009 mandated 

that all elevators be equipped with automatic control systems to avoid entrapment in 

elevators after an earthquake. However, there remain many older elevators installed prior to 

the code change that do not have such a system. Such entrapments are problematic as many 

cases would occur simultaneously, such that rescue from entrapment would take several 

hours. Although Osaka city Fire Department announced that one hour and forty minutes 

was the longest time required to rescue those trapped in elevators in this earthquake, it 

would obviously take much longer if a larger number of cases were to occur, and could be 

fatal to some who suffer very lengthy confinement. Upgrading all non-compliant elevators 

should be an urgent task for all building owners and Japanese government should encourage 

them to do so. 

 

5. Older Urban Water Utility Infrastructure 

 

The availability of water in any post-disaster environment is a critical necessity. The 

Osaka earthquake disrupted water service to approximately 210,000 residents mainly in 

Osaka prefecture. Water supplies in Takatsuki and Mino cities were cut off for two days due 

to ruptured pipes that had been installed more than 40 years ago. According to an article 

published in the Japan Times on July 19, 2018 6), Osaka Prefecture has the largest 

percentage of older water pipelines in Japan; pipes older than 40 years old make up 29% of 

the prefecture’s water lines compared with an average of 14% for the 47 other prefectures in 

Japan. 

 



Upgrading its aging water utility infrastructure is an urgent task for Osaka prefectural 

government. However, replacing the older water pipelines will be expensive, estimated to 

cost 1 trillion yen ($9 billion). The current population decline in Japan discourages local 

governments to invest in infrastructure because they cannot expect future tax revenue to 

cover costs as they did when the infrastructure was constructed. The prefectural government 

has convened a committee of disaster specialists to advise the prefecture on improving 

disaster resilience and the water system should be high on their agenda. 6) 

 

6. Advice Regarding Continuing Earthquake Risk 

 

Both scientific research and experience with recent major earthquakes in Japan have 

demonstrated that a mainshock and its aftershocks, which decline in number over time is not 

the only pattern in which earthquakes occur. In a small percentage of cases, the first 

significant earthquake in a series is not the largest, rather a foreshock to another large or 

larger event. Consistent with this understanding, the Japan Meteorological Agency (JMA) 

issued an earthquake “advisory” for the week following the June 18th magnitude 6.1 

earthquake, indicating that persons in the Osaka/Kyoto region should be vigilant and 

prepared to respond effectively if additional large earthquakes were to occur. 

 

The JMA should formalize plans to issue similar advisories after any significant 

earthquake in Japan that, upon the evaluation of a formally constituted body of earth 

scientists, could be a precursor to a further damaging earthquake.  This plan should include 

a formal process for rapid evaluation of a potentially evolving seismic sequence, formal plans 

for issuing an advisory to the public in the region of concern, well-considered advice to the 

public (both individuals and organizations) regarding how to respond during the advisory 

and plans to cancel or extend the advisory, based on scientific evaluation, after a specific 

pre-established period.  

 

In addition, Japanese residents must establish a norm and strategy for ‘standing 

ready’ in response to such advisories. One of the authors heard it said by people who live in a 

very old vulnerable house that ‘I could not survive the next one.’ Encouraging them to secure 

themselves and their living quarters is as important as the warning, otherwise people who do 

not have any protective means would be uneasy rather than respond effectively to the 

warning.  
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