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Abstract 

Introduction: In catastrophic events, maintaining function of local health facilities is a key to reducing disaster risks 

for health. However, little research has been conducted on what types and levels of care are the most likely to be 

affected. Problem: The Great East Japan Earthquake (GEJED) was one of a few mega-disasters that occurred in an 

industrialised society. This research aims to develop an analytical framework for the holistic understanding of hospital 

damage due to the disaster. Methods: Hospital damage data in Miyagi Prefecture at the time of the GEJED were 

collected retrospectively. Due to the low response rate of questionnaire-based surveillance (7.7%), publications of the 

national and local governments, medical associations, other non-profit organisations, and home web-pages of hospitals 

were used as well as literature and news sources. The data included information on building damage, electricity and 

water supply, and functional status after the earthquake. Geographical data of hospitals, coast line, local boundaries, 

and the inundated area, as well as population size and seismic intensity were collected from public databases. Logistic 

regression were conducted to identify the risk factors for hospitals ceasing inpatient and outpatient services. The 

impact was visually displayed on maps to show the geographical distribution of damage. Results: Data from 143 out 

of 147 hospitals in Miyagi Prefecture (97%) were obtained. Building damage was significantly associated with closure 

of both inpatient and outpatient wards. Hospitals offering tertiary care were more resistant to damage than those 

offering primary care, whilst those with a higher proportion of psychiatric care beds were more likely to cease 

functioning, even after controlling for hospital size, seismic intensity, and distance from the coast line.  Conclusions: 

Implementation of building regulation is vital for all health care facilities irrespective of function. Additionally, 

securing electricity and water supplies is vital for hospitals at risk for similar events in the future. Improved data 

sharing on hospital viability in a future event would be essential for disaster preparedness.  

 

 

  



Introduction 

In catastrophic disasters, the health impacts can be significant and a successful response to the aftermath requires 

functioning health facility availability. In 2008, the United Nations International Strategy for Disaster Reduction 

(UNISDR) and the World Health Organization (WHO) set up a global campaign called Hospitals Safe from Disasters 

1
 to raise awareness and to increase efforts to ensure hospital functional capacities during and in the aftermath of 

disasters. The 2009 Global Platform for Disaster Risk Reduction confirmed the importance of protecting hospital 

infrastructure through its statement that “One prime way of [protecting people’s health] is making hospitals safer by 

enforcing and implementing building codes to ensure quality construction.” 
2 

 

Even so, critical damage to health facilities as a result of disasters is being regularly reported all over the world. For 

instance, in the Hanshin-Awaji Earthquake in Japan in 1995, four hospitals were completely burned and eight partially 

burned by secondary fires.
3
 In the 2003 Bam earthquake in Iran, the lack of a structured disaster management plan was 

reported to have hampered the triage of 12,000 injured patients. 
4
 In 2005, Hurricane Katrina in the United States led 

to the evacuation of nine hospitals which took up to three weeks as serious challenges were experienced in evacuating 

patients when transportation routes were disconnected.
5
 In the 2010 Pakistan flood, the damage to more than 400 out 

of 3,000 health facilities disrupted rapid disaster response.
6 
A detailed understanding of disaster damage to hospitals is 

a cornerstone for effective health contingency planning and response. 

 

The Great East Japan Earthquake Disaster (GEJED) on 11
th
 March, 2011, was one of a small number of mega-

disasters that caused diverse and interrelated damage to a wide range of geographical areas. The initial earthquake, of 

magnitude 9.0 on the Richter scale, and the resultant five to six tsunamis that rose up to 41 m above sea level 
7
 

structurally damaged 128,894 houses, flooded more than 200,000 houses,
8 
disrupted electricity to 8,910,000 homes 

and water supply to 2,200,000. 
7
 With regard to health facilities, at least 11 out of 380 hospitals in the disaster area 

failed completely, 84 stopped accepting new inpatients, and 45 closed outpatient wards.
9
 Furthermore, unprepared 

evacuation of hospitals caused increased mortality of patients, especially among the elderly. 
10

 

 

One of the characteristics in this disaster was that it occurred at an urban area with a rapidly ageing population. Due to 

the high prevalence of pre-existing chronic conditions among the elderly, the disaster medicine was predominated by 



primary care, such as control of hypertension and diabetes. 
11

 In addition, transportation was severely disrupted at the 

disaster area due to destruction of roads and interruption of fuel supply. Therefore, for the residents, maintaining 

access to nearby hospitals was a much more critical issue than maintaining function of tertiary hospitals away from the 

community. In this term, assessment of geographical distribution of damaged hospitals and types of care they provided 

is essential to assess health impact of the disaster. However, to date, little research was conducted to give an overview 

of hospital damage at a community level 
12

 
13

 
14

 and no research, on types of care.
 

 

This study aims at building a holistic understanding of the impact of hospital damage on the community, by evaluating 

records collected in specific local areas affected by the GEJED and identifies determinants for the degree of structural 

and functional damage of healthcare facilities, with respect to their pre-existing resources. 

 

Methods 

Study design 

A cross-sectional survey of hospital damage after the GEJED was conducted on the period of March 2012 to July 

2013. The target area was Miyagi Prefecture, the closest prefecture to the epicentre of the earthquake. Before the 

GEJED, the population size of the Miyagi Prefecture was 2.3 million, of which at least 9,544 were killed by the 

earthquake and the associated tsunamis.
8
 There had been 147 hospitals in total. , 2011 #12} 

 

Data Collection 

1) Data on hospital damage 

At first information was collected by a questionnaire sent to those in charge of the liaison section of each hospital by 

mail and e-mail (AN and SO). To reduce the burden on the hospitals, publicly available resources were also searched 

and data were collected between March 2011 and June 2013.  

 

Besides collecting information on hospital characteristics such as number of beds, clinical divisions, and types of 

patient care (primary, secondary, and tertiary), four main domains of hospital damage were identified according to 



previous surveillance:
 15 

(i) physical building damage; (ii) damage affecting electricity; (iii) damage affecting water 

supply; (iv) and operational status of inpatient and outpatient wards. Each damage category was stratified by levels of 

severity. Definition of terms and content of data collected are listed in Table 1. 

 

The resources from which information of hospital status were collected included publications by the national 

government, the Miyagi Prefectural Government,
 
the medical associations, news resources, literature, and home 

webpages of hospitals. Supplement 1 shows the list of data source. 

 

2) Geographical data 

The locations of the hospitals were searched using Google Map,
 16

 and the longitude and the latitude of the centre of 

each hospital were obtained. Data on seismic intensity were obtained from the Japan Meteorological Agency.
17

 Data 

on coastal line, boundaries, and population size at each local area were obtained from Digital Japan,
 18

 and data of 

inundated area were from Sawada and Takeuchi Laboratory.
19

 

 

Geographical measures 

All mapping and geographical analyses were performed using ArcGIS software (v9c, California, USA). Distance from 

the coast line to each hospital was calculated and reported in kilometres (km). To estimate seismic intensity at each the 

hospital, the data on seismic intensities at 320 separate points in the Tohoku area of six prefectures including Miyagi
17

 

were spatially interpolated by inverse distance weighting. The population size of each local area was used to estimate 

the impact of functional loss of hospitals by area.  

 

Statistical analysis 

All analyses were undertaken using STATA10 (v10, StataCorp LP, Texas, USA). Prevalence of damage to hospital 

structure and functionality, and their combination, were estimated. To characterise the cross-sectional association 

between different types of damage and hospital operation, unadjusted and adjusted logistic regression was conducted. 

Odds ratios (ORs) and corresponding 95% confidence intervals (CIs), or coefficiencies and p-values were reported 



where applicable.   

 

Ethical considerations 

The hospital questionnaire was received approval from the Tohoku University ethical committee, and respondents 

were required to return consent form with questionnaire.  

 

Results 

Hospital damage data were obtained from 143 of the 147 hospitals (97%) in Miyagi prefecture, although only 11 

(7.7%) responses to the questionnaire were received. This low response rate was explained by a complaint of the 

respondent that hospital staff had been already fed up with responding to the same kinds of questions repeatedly. The 

locations of the Miyagi prefecture and Miyagi prefecture hospital location data, mapped against seismic intensity and 

the tsunami inundation area, are shown in Figure 1A and 1B.
 
 

 

Hospital damage is shown in Table 2. Thirty-nine hospitals (27%) suffered with critical building damage, including 

four (2.8%) that completely collapsed and seven (4.9%) that experienced flooding of the ground floor or higher. With 

regard to infrastructure damage, 131 out of 136 hospitals (96%) experienced electrical power outages and 123 out of 

133 (92%) lost their water supply completely. As a result of these damage, 26 out of 118 (22%) stopped accepting 

inpatients at an acute phase, and 24 out of 122 (20%) stopped accepting outpatients, with other 10 (8.5%) and 25 

(20.5%) restricted their operations, respectively.  

 

Hospital damage by operational status of impatient wards is summarised in Figure 2. Seventy-seven per cent of the 

hospitals that ceased impatient care had suffered from critical building damage (Severely damaged, Inundated, and 

Totally collapsed, Figure 2A). However, 11 out of 28 of the hospitals (39%) enhanced their capacities of inpatients 

care even though they had received critical structural damage. Moreover, most of the hospitals were suffered from 

interrupted electricity/water supply (100% and 89%, respectively), or both, of which three hospitals each enhanced 

their capacities even when they ran short of electricity or water (Figure 2B and C).  



 

When the association between damage type and likelihood of stopping accepting patients in inpatient and outpatient 

wards was evaluated, building damage was the most strongly associated with the loss of patient care (Table 3, OR: 

37.0 when hospitals were inundated, OR: 10.8 when severely damaged). Availability of electricity generators 

appeared to be protective against ceasing operation of inpatient wards, as all the hospitals with power generators 

maintained their functions. Although shortage in water supply significantly increased the risk of ceasing operation 

(OR: 7.0), sufficient water stock was not significantly protective against ceasing in/outpatient operations.  

 

The association between characteristics of hospitals and likelihood of ceasing operations in inpatients wards were also 

evaluated (Table 4). Distance from coast line significantly decreased the risk of ceasing inpatient operations (9% by 

1km) while seismic intensity did not show a significant association.  

 

In Japan, hospital beds can be categorised by care types, such as general and intensive care beds, nursing-care beds, 

rehabilitation beds, beds for infectious diseases, and psychiatric care beds. When the risk of ceasing inpatient 

operation by bed functions were calculated, number of psychiatric care beds were significantly associated with the 

likelihood of ceasing operations (9% increased risk for every 10 psychiatric care beds), even after controlling for 

distance from coast line and seismic intensity. When looking by hospital type, primary care and secondary care 

hospitals were significantly more likely to cease their operations than tertiary care hospitals (OR 1.43 and 1.24, 

respectively). 

 

The hospitals providing tertiary care were comparatively unaffected by the disaster, even if they were located in areas 

with high seismic intensity or close to the inundated area (Figure 3A). Eight out of 59 hospitals providing secondary 

care (14%) were damaged, of which 5 (63%) were located within 3km from the coast line (Figure 3B). By contrast, 

among 18 primary care hospitals that ceased operation, only 7 (39%) were located at the coastal area (Figure 3C). 

Hospitals at southwest area appear more likely to cease their operation. As a result, some towns with population size 

smaller than 50,000 lost all hospital function they had. 

  



Discussion 

This is the first research to provide a holistic view of hospital damage by the GEJED, the first urban mega-disaster this 

decade. The significant association between the distance from coast line and the risk of ceasing inpatient operations 

suggests that the impact of the tsunami, which affected more the coastal area, would have been larger than that of the 

earthquake. 

 

The most notable finding in this research was the uneven damage to hospitals. Statistical analyses revealed that care 

for chronic conditions, such as primary care and psychiatric care, were the most affected even when the hospitals were 

‘safe’ from the tsunamis.  

 

Due to the rapidly changing demography in modern cities, disaster medicine is no longer acute care only. Instead, 

chronic and pre-existing conditions is becoming a major burden in disaster response. According to a governmental 

report, among 1,950 deaths determined as disaster-related deaths by 2012, 283 (15%) died from the deterioration of 

pre-existing conditions due to closure of community hospitals.
20 

Taken together with the uneven distribution of 

hospital damage, there might have been a gap between health needs and the provision of healthcare at the time of the 

GEJED. 

 

Currently the Japanese government gives subsidies for implementing anti-seismic building code only to core hospitals 

and emergency department buildings, leaving other hospital buildings unprotected. This research suggests that 

enhancing the capacity of non-emergency hospitals that provide vital community services should be seriously 

considered when plans are made to prepare hospitals for future major disasters. Distribution of subsidies should be 

reconsidered so that action plans against extreme events are developed and implemented in all the hospitals in disaster 

prone areas without exception.  

 

Another finding in this research was the limited impact of each single component of hospital function. Although more 

than 90% of the hospitals were damaged to some extent, the number of hospitals that closed or evacuated patients was 

smaller than that might have been anticipated given this damage. On the other hand, 12 hospitals that suffered no or 



small building damage limited their operations (Figure 2A). These findings suggest that there are miscellaneous 

factors influencing hospital ability to function following a disaster, which were not revealed by simple surveillance. 

For example, even for hospitals with power generators, many outpatients and staff could not go home due to the loss 

of transportation, so the consumption of electricity and water was much greater than estimated. In other cases, loss of 

function of elevators disrupted patients’ transfer, which indirectly affected the functions of operating theatres and 

intensive care units. With increasing dependency on electricity, the risks associated with power shortage grow in 

intensity and complexity. Future research should include regular assessment of such side effects of electricity 

shortage. Additionally, in a complicated modern society, hospitals cannot be independent from local community 

networks. Therefore, the planning of hospital preparedness against disasters should also be considered as a part of the 

reinforcement of community resilience. 

 

Of note, although the longer distance from the coast line was associated with the less likelihood of ceasing operations, 

there is an on-going discussion whether or not to build health facilities at the coastal areas. It should be noted that in 

most of the buildings that ‘totally collapsed’, the load-bearing elements often remained intact even after the buildings 

were submerged by the tsunamis. As a result, many people were saved by evacuating to the higher floors of the 

buildings located at the coastal area.
21

 Therefore, with advanced technology, building hospitals at the coastal area 

could be beneficial. Some experts even advocate the construction of tall health facility buildings on the seashore flood 

plain, so that vulnerable people can find safety in their upper floors without climbing hills.
22

 Nevertheless, to achieve 

this, further innovation is required to secure vital services after massive inundation. 

 

Limitations 

As most of the data used in this analysis was collected from open sources, data quality cannot be verified. In 

particular, it is not clear whether missing data means that there was no damage or that damage was so severe that data 

was unobtainable. Another limitation is the lack of data on communication failure. In many areas, widespread 

disconnection of communication tools severely disrupted timely rescue activity, for which prompt information on 

needs was essential. Academic based surveillance was reported to have been carried out, but has not been 

disseminated.  

 



Conclusion 

Since the establishment of the UNISDR in 2001,
 23

 considerable efforts have been made towards global disaster risk 

reduction including the Hyogo Framework for Action 2005-2015,
 24

 a framework of the works required to reduce 

disaster loss. However, little has been mentioned about the provision of healthcare, and even less, hospitals. This 

research will be helpful to raise awareness in the importance of health facilities, which has not been fully addressed 

especially in the developed countries. 

 

To achieve full hospital preparedness in the complex modern society as Japan, hospital damage should be assessed in 

line with health needs analyses. This surveillance revealed that hospital damage was not equal among the types of care 

the hospital provided. For the local government to establish an investment policy that fits the healthcare needs in each 

community, further assessment should include multi-disciplinary assessment of health system with regard to crisis 

preparedness,
25

 damage assessment of small health facilities, miscellaneous factors that affected their operations, and 

health needs assessment.  
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Tables & Figures 

Table 1. Definition of terms and contents of the data collected. 

Category  Subcategory Definition 

B
ac

kg
ro

u
n

d
 

 General Hospital name, address 

Hospital function    

Primary care hospitals : those without emergency department 

Secondary care hospitals: those providing acute care other than tertiary care 

Tertiary care hospitals: those providing tertiary acute care), 

Number of beds 

Total number of beds 

Psychiatric care beds 

Long-term care beds: geriatric care beds, and convalescence care beds 

D
am

ag
e

 t
o

 h
o

sp
it

al
s 

O
p

e
ra

ti
o

n
al

 

Enhanced capacity  
Hospitals surged their capacities and accepted patients from more 

damaged hospitals 

Maintained Hospitals continued care at the same level as it was before the disaster  

Restricted  Hospitals restricted their operation to some extent  

Closed  Hospitals needed to evacuate the patients or stopped accepting patients  

B
u

ild
in

g 

Totally collapsed  
Building was obviously collapsed, or 1/20 of the walls or beams were 

leaning severely, or 75% of the foundation was damaged.  

Inundated  Ground floor or higher was submerged by the tsunami.  

Severely damaged  
Building was damaged to the extent that it affected the major hospital 

function  

Partially damaged  
Building was damaged, but it did not affect the major function of the 

hospital  

No/small damage  No serious damage in the building was reported  

In
fr

as
tr

u
ct

u
ra

l El
e

ct
ri

ci
ty

 

Shortage  Supply was disconnected, and there was not sufficient backup  

No data on backup Supply was disconnected, details of backup not available  

Power generator  Supply was disconnected, but the backup or stock was sufficient  

No outage Supply was not disconnected  

W
at

e
r 

Shortage  Supply was ceased, and there was not sufficient stock.  

No data on stock Supply was ceased, details on stock not available  

Sufficient Stock Supply was ceased, but stock was sufficient  

No lost water supply  Supply was not ceased  

 



Table 2. Overall damage to hospitals and hospital beds. 

 

 

 

  

Category Status 
Number of 
hospitals 

(%) 

Number of 
beds 
(%) 

Building 

Critical 
damage 

Totally collapsed 4 (2.8) 601 (2.3) 

Inundated 7 (4.9) 1,010 (3.9) 

Severely damaged 28 (19.6) 6,991 (27.0) 

Partially damaged 12 (8.4) 2,263 (8.7) 

No / small damage 92 (64.3) 14,793 (57.1) 

Total 143 25,928 

Electricity 

Power outage, shortage of electricity 5 (3.7) 905 (5.6) 

Power outage, no data on backup 85 (62.5) 11,660 (72.3) 

Power outage, Sufficient backup 41 (30.1) 2,908 (18.0) 

No power outage 5 (3.7) 665 (4.1) 

Total 136 16,138 

Water 

Lost water supply, shortage 7 (5.3) 2,286 (9.1) 

Lost water supply, no data on stock 88 (66.2) 12,982 (51.7) 

Lost water supply, sufficient stock 28 (19.5) 7,816 (31.1) 

No lost water supply 10 (7.5) 2,015 (8.0) 

Total 133 25,099 

Operational status   

Inpatient ward 

Enhanced capacity 28 (23.7) 7,868 (34.0) 

Maintained 54 (45.8) 8,031 (34.7) 

Restricted 10 (8.5) 2,155 (9.3) 

Closed or evacuated 26 (22.0) 5,090 (22.0) 

Total 118 23,144 

Outpatient ward 

Enhanced capacity 20 (16.4) 

 

Maintained 53 (43.4) 

Restricted 25 (20.5) 

Closed 24 (19.7) 

Total 122 



Table 3. Risk of ceasing operations of inpatient care by hospital damage. 

Categories Subcategories OR (95% C.I.) 

Building damage 

Totally collapsed n.a.
¶
 

 

Inundated 37.0 (6.1, 226.3) 

Severely damaged 10.8 (3.4, 34.9) 

No apparent damage Reference 

Electricity 

Shortage 1.07 (0.165, 7.00) 

Power generator n.a.
¶¶

 
 

No outage Reference 

Water supply 

Shortage 7.0* (1.55, 31.18) 

Sufficient stock 0.7 (0.12, 4.22) 

No water-cut Reference 

OR: odds ratio, C.I. : confidence interval
 

*
p<0.05

 

¶
 All hospitals lost function. 

¶¶
All hospitals maintained function 

 

  



Table 4. Risk of ceasing operations of inpatient care by locations and function types of hospitals. 

Factors β (95% C.I.) 

Seismic intensity (Richter scale) -0.28 (-1.96, 1.40) 

Distance from coastal line (per km) -0.0894* (-0.150, -0.029) 

Total number of beds (per 10 beds) -0.006 (-0.035, 0.022) 

Number of psychiatric care beds (per 10 beds) 0.09* (0.036, 0.14) 

Number of nursing care beds (per 10 beds) 0.09 (-0.070, 0.24) 

Number of rehabilitation beds (per 10 beds) 0.14 (-0.13, 0.41) 

Function of hospitals OR  

Primary 1.43* (1.06, 1.22)* 

Secondary 1.24* (1.01, 1.54)* 

Tertiary Reference 

β: coefficiency, OR: odds ratio, C.I. : confidence interval 

*
p<0.05 

  



Figure 1. Map of Japan. (A) Epicentre and the three most affected prefectures (B) The Miyagi prefecture showing 

hospital and estimated seismic intensity and tsunami inundated areas. 

 

 

  



Figure 2. Operational status of inpatient wards by hospital damage. (A) Building Damage and operation (B) Electricity 

and operation (C) Water supply and operation. 

 

  



Figure 3. Operational status of the hospitals by hospital type. (A) Tertiary care hospitals (B) Secondary care hospitals 

(C) Primary care hospitals. 
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affected people.) Cited at: http://blogs.yahoo.co.jp/i1hito/35347727.html 

8. Sendai Kosei Hospital. 東日本大震災 その時私たちはどのように対応したか～仙台厚生病院の場合～. (The 
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the time of the Great East Japan Earthquake. Report from the Saka General Hospital.) http://www.m-

kousei.com/saka/shinsai/ 

11. Hikichi T. 東日本大震災を振り返って．(Looking Back on the Great East Japan Earthquake.) 

http://www.kam.or.jp/central/pdf/sinsaisyuki.pdf 

12. Ikegami. M 菅の“大連立延命”に怒る「震災病院」の患者 90 人-- サンデー毎日から. (90 patients at the 

affected hospitals raged at Kan’s ‘Deaparate Great Coalition’—from Sunday-Mainichi) Cited by 

Bunmei no Turntable http://blog.goo.ne.jp/sunsetrubdown21_2010/e/15d3bcabe377ea6cb6d8235df27d305a 

13. 宮城の医療連携、再構築の糸口見えず．(Iryo Kaigo CB News. Medical coordination in Miyagi, still 

seeking clue to reconstruction.) 

http://www.cabrain.net/news/regist.do;jsessionid=50EC53DAC4121CBEBDEC3F7DD824D1FB 

14. Eijinkai Co. 永仁会だより:東日本大震災特別号. (Eijinkai Report: special edition of the Great East 

Japan Earthquake.）http://www.eijinkai-hp.or.jp/pdf-files/magazine/dayori017(sinsai).pdf 

15. Makabe Hospital. 医療法人医徳会 真壁病院 震災当時の被災状況. (Makabe Hospital at the time of the 

Earthquake.) http://www.itokukai.or.jp/311/photo.php 

16. Ise H, Ohta K. 東日本大地震の被災経験／当院の被災経験と課題. (The experience of the Great East Japan 

Earthquake/Situation of our hospital and lessons learned.) Zenkoku Jichitai Byouin Kyokai Shi 10: 

1548-1547, 2011 

17. Ishii S．東日本大震災から学んだ事．(Lessons Learned from the Great East Japan Earthquake. ) 

Nishitaga Byoin Chiiki Iryo Renkeishitsu Dayori. http://www.nishitaga-

hosp.jp/iryokankei/pdf/vol19.pdf  

18. 石巻医療圏 医療機関の状況①（病院・医科診療所）. Ishinomaki Iryoken: the situations of health 

facilities 1- hospitals and clinics.) http://www.pref.miyagi.jp/uploaded/attachment/54747.pdf 

http://caloo.jp/disaster/5/04
http://www.mnh.go.jp/uploads/information/201104.pdf


19. Iwanuma-shi Fukkou Shien Centre Smile. 「南浜中央病院」. (Minamihama Chuo Hospital.) 

http://msv3151.c-bosai.jp/?module=blog&eid=29054&blk_id=10868 

20. Kahoku-Shinpo. 河北新報特別縮刷版 3.11 東日本大震災１ヵ月の記録. (Pocket edition of Kahoku Shinpo: 

Records of the 3.11 Great East Japan Earthquake.) 2011, Take-shobo, Tokyo. 
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Information/Healthcare: several started accepting patients. Difficulty in getting medical 

resources.) http://www.kahoku.co.jp/news/2011/03/20110314t73007.htm, Cited by: 

http://docg.blog135.fc2.com/blog-entry-1068.html 

22. Kahoku-shinpo News. 3 Jan 2013.  あの日何が…（１）石巻市雄勝病院／迫る海、まさか屋上まで. (What 

happened on the day..(1) Ishinomaki Ogatsu Hospital/Approaching waves, who imagined the wave up to 
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28. Miyagi Min-I-Ren．東日本大震災 災害復興ニュース．(The Great East Japan Earthquake Recovery News.) 
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