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Temporal Variations in Radiocesium Concentrations in Foods Produced in Tomioka Town
within a 20km Radius of the Fukushima Daiichi Nuclear Power Plant and the Evaluation of
Committed Effective Doses

Meerim AKZHOLOVA, Xu XIAO, Hitomi MATSUNAGA, Yuya KASHIWAZAKI, Makiko ORITA,
and Noboru TAKAMURA (Department of Global Health, Medicine and Welfare, Atomic Bomb

Disease Institute, Nagasaki University)

1. Introduction

The Great East Japan Earthquake on March 11,
2011, caused a tsunami that led to a nuclear accident
at the Fukushima Daiichi Nuclear Power Plant,
releasing radionuclides like iodine-131, cesium-134,
and cesium-137. This contamination threatens food
sources, prompting revised regulations under the
Food Sanitation Act as of April 1, 2012, setting the
radiocesium limit for general food at 100 Bg/kg.
Tomioka Town, within 20 km of the FDNPS,
evacuated promptly post-disaster. The Town Office
spearheaded infrastructure recovery and radiocesium
decontamination. In April 2017, the evacuation order
was lifted, except for a difficult-to-return zone
covering nearly 12% (about 8.5) of the town.
Currently, returnees and new residents constitute
around 14.5% of the pre-accident population.

Despite significant decontamination of residential
areas, farmland, and forests, residents remain
concerned about the potential internal radiation
exposure from food, who wish to know the
radioactive levels of food produced in Tomika Town,
including the possibility of consuming food in the
future. Therefore, the aims of this study were to
determine the levels of radiocesium contamination in
food produced in Tomioka town and to evaluate the
internal radiation exposure risk of consuming food.

2. Methods

2.1 Study Materials

Since 2014, the town has monitored radiocesium
levels in locally produced food. In April 2019, a food
inspection station was established near Tomioka
Town Hall to assess contamination levels and address
public concerns. From 2018 to 2023, a total of 3,492

food samples produced or collected by residents were
analyzed using a Non-destructive Radiometer
(NDAZ2; Advanced Fusion Technology, Co., Ltd.).
2.2 Data Analysis

The foods were categorized into ten groups to
evaluate long-term trends in radiocesium
concentrations. Using data from the 2019 National
Health and Nutrition Survey Report, the internal
intake of various food items was collected for each
age group to calculate the committed effective dose
for assessing internal radiation exposure.

3. Results

Radiocesium levels generally remained below 100
Ba/kg, except for some categories showing elevated
levels: sansai (up to 23,994.3 Bg/kg), mushrooms (up
to 99,652.6 Bg/kg), and wild game (up to 4,833.4
Ba/kg). However, the number of food items below the
radioactivity standard (100 Bg/kg) has been
increasing annually. The detection rate of radioactive
cesium has also declined, with 85.7% of all samples
in 2023 falling below the standard limit.

The estimated annual radiation doses from
ingestion were mostly low. Doses from sansai
decreased over time, from 21.09 uSv/y (range: 2.38—
1235.2) in 2018 to 11.1 uSv/y (1.7-918.6) in 2023. In
contrast, doses from meat and eggs—including
seafood and wild game—peaked at 143.7 uSv/y
(22.7-910.1) in 2021, likely due to wild game
consumption, but decreased significantly to 5.91
uSv/y in 2023. Meanwhile, doses from mushrooms
peaked at 145.0 uSv/y (6.8-6364.0) in 2021 and
remained relatively high in subsequent years,
contributing significantly to internal radiation
exposure. By age group, older adults (>60 years)
exhibited higher internal radiation doses compared to



other age groups.
4 . Discussion and conclusion

Foods with higher levels of radioactivity include
wild vegetables, mushrooms, and wild game meat.
This is primarily because forests remain largely
undecontaminated, leaving radioactive cesium in the
soil. Wild mushrooms and edible plants tend to
concentrate cesium, while wild animals such as boars
ingest contaminated soil, acorns, and earthworms.

The annual increase in foods below the
radioactivity standard (100 Bg/kg) is likely due to the
natural decay of cesium and decontamination efforts
in farmland.

Among food categories, mushrooms contribute
significantly to internal radiation exposure, as they
often far exceed the radioactivity limit. However,
another factor potentially leading to overestimated
internal radiation doses is the use of intake data from
the "National Health and Nutrition Survey Report." In
practice, the recommended avoidance or limited
consumption of foods that significantly exceed the
standard limit means that actual exposure may be
lower than estimated.

By age group, older adults exhibit higher internal
radiation doses compared to other age groups,
attributed to their greater consumption of mushrooms
and nuts. In contrast, younger and middle-aged
individuals tend to consume more grains like rice and
wheat, which have lower radiocesium levels.

Although all other food categories remain below
0.1 mSvl/year, continuous monitoring and effective
risk communication are essential to ensure public
safety and address residents’ concerns regarding
radioactive substances in food.
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Impact of the discharge of treated water on residents’ intention to return to areas near the
TEPCO Fukushima Daiichi Nuclear Power Station a decade after the accident
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Ao Lok (AR L H OB L T U— s oA X CEEETMI e 2 ), mf F L
Aizhan ZABIROVA!, Hitomi MATSUNAGA!, Makiko ORITAL, Yuya KASHIWAZAKI*, Xu XIAO?, Thierry
SCHNEIDER?, Noboru TAKAMURA!

!Department of Global Health Medicine and Welfare, Atomic Bomb Disease Institute, Nagasaki University and 2Nuclear
Protection Evaluation Centre (CEPN)

1. Introduction
On March 11, 2011, a magnitude 9.0 earthquake struck
Japan’ s Tohoku region, triggering a tsunami and a
nuclear disaster at the TEPCO Fukushima Daiichi
Station  (FDNPS)

substances exceeding safety standards were released

Nuclear  Power Radioactive
prompting the evacuation of about 164, 000 people [1].
lifted
infrastructure restoration,

“difficult—to—return

Over time, orders  were following
decontamination and
except 1in high-radiation
. Despite near—complete decontamination [2],
over 27,000 evacuees had not returned by 2024 [3].
In August 2023, FDNPS began discharging ALPS—treated

water (DTW) as part of decommissioning [4]. This

»
zones

water meets strict safety standards, with
radionuclide levels well below regulatory limits [1].
Tritium is diluted to one—seventh of WHO' s drinking
water standard before discharge. With over 1,000
storage tanks occupying vital space, release was
necessary but sparked criticism, leading to China
banning Japanese seafood and South Korea expressing
concerns [5]. Tomioka and Okuma, near FDNPS, have
low return rates despite lifted evacuation orders
Factors like gender, age, radiation anxiety, and
health influence return reluctance [6], but the role
of social capital (SC) remains unclear. Given that
DTW will continue for 30 years, understanding its
impact on the intention to return (ITR) is crucial.
This study examines how DTW, SC, quality of life
and radiation risk perceptions shape return
decisions, offering insights for targeted support
measures.

2. Materials and methods

This study was conducted in Tomioka and Okuma,
Fukushima Prefecture. Participants were residents

aged 18 and older who still held resident cards after

the disaster, including a few new residents. The
municipal governments granted permission under a
with Nagasaki  University. The

based on the Fukushima Health

Management Survey and prior research, prepared at

partnership
questionnaire,
the university, was distributed via the towns’
public relations magazine using the Basic Resident
Ledger. Data collection occurred from November 2022
to January 2023. Valid responses were received from
678 in Tomioka and 660 in Okuma. Responding to the
questionnaire implied informed consent

The questionnaire covered demographics, intention to
return (ITR), and concerns about ALPS—treated water
(DTW). It included questions on radiation risk
perception, willingness to acquire DTW information,
and preferred communication methods. Social capital
(SC) was assessed using an 1l-item scale on civic
participation, social cohesion, and reciprocity.
Quality of life (QoL) was evaluated using the SF-8,
measuring physical and mental health

Incomplete or contradictory responses were excluded
Age was categorized as <65 or >65. The chi—square
between ITR levels

A multinomial logistic

test examined differences
excluding non-responses.
regression (reference: “already returned” )
identified associations with ITR. SC variables were
dichotomized (0 vs. others). Analyses were conducted
using IBM SPSS Statistics 29, with p—values < 0.05
considered statistically significant

3. Results

Among 1, 338 respondents, 8.9% had returned, 9.8%
wanted to return, 20.9% were undecided, and 60. 5%
did not want to return. Age distribution was similar
ITR levels, but sex
significant (p = 0.002). More males had returned

(65.5%) or wanted to return (55.8%), whereas more

across differences were



females did not want to return (52.6%). Overall,
57.7% were concerned about DTW, and 67.2% wanted
information about it. The undecided group showed the
highest concern (65.4%, p = 0.047) and willingness
to acquire information (76.9%, p = 0.014). Small
group meetings were the preferred communication
method for returnees (54.6%) and those wanting to
return (43.1%), while undecided (51.8%) and non—
returnees (58.8%) preferred lecture meetings (p <
0.001). Social cohesion was significantly lower among
non-returnees (p < 0.001). More returnees (54.6%)
believed the FDNPS accident would not cause genetic
effects,
Reluctance to consume local food was higher among
non-returnees (p < 0.001). The undecided had the
lowest MCS scores (60.5%, p = 0.034)

Multinomial logistic regression (Table 1) showed

compared to non-returnees (p < 0.001).

that compared to returnees, those wanting to return
were more concerned about DTW (OR = 1.48). Non-
returnees had lower social cohesion, while those not
wanting to return showed higher reciprocity (OR =
3.33). Non-returnees were more reluctant to consume
local food. Older age (> 65) was associated with
wanting to return (OR = 2.09), and female sex with
not wanting to return (OR = 1.99)

Table 1. Factors associated with residents’ ITR to

towns near the FDNPP (p<0. 05%, p<0. Q1)
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2023), 57.7% of respondents were concerned, and 67.2%
sought more information. Those wanting to return were
the most concerned but also the most proactive in
seeking information. Regression analysis linked DTW
concerns to the desire to return but found no effect
on undecided or unwilling respondents

confirmed DTW safety, but

awareness remains crucial. Returnees preferred small

Monitoring public
discussions, while others favored lectures. Social
capital played a key role-returnees had stronger

while

reciprocity in new communities. Older residents were

community ties, evacuees—maintained
more likely to return, while younger evacuees sought
new opportunities.
Risk perception shaped ITR-returnees had lower
radiation concerns, particularly about genetic
effects and food safety. Women exhibited greater
environmental concerns, highlighting the need for
gender—sensitive communication.
References
1. TAFEA (2022) Review of Safety Related Aspects of
Handling ALPS-Treated Water at TEPCO’ s Fukushima
Daiichi Nuclear Power Station. Report 4: Review
Mission to TEPCO and METI.
2. Takamura N., et al. (2021) Experiences of crisis
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4. Discussion

This study examined how DIW concerns, social capital,
HR-QOL, and radiation risk perception influenced ITR
near FDNPS. Following the first ocean discharge (Aug
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Addressing Spatial Stigma and Promoting Community Recovery in Post-FDNPP Fukushima
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Mengjie Liu, Yuya Kashiwazaki, Hitomi Matsunaga, Xu Xiao, Makiko Orita, and Noboru Takamura (Department of

Global Health, Medicine and Welfare, Atomic Bomb Disease Institute, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki City, Nagasaki Prefecture, Japan)

1. Background
Thirteen years after the Fukushima Daiichi Nuclear Power Plant
(FDNPP) accident, Fukushima Prefecture continues to face
significant challenges in its recovery, particularly concerning
spatial stigma. Spatial stigma refers to the negative perceptions
and discrimination associated with a specific location and its
residents [1]. This phenomenon can arise from various social
and economic factors, such as race and poverty [2], but
environmental pollution is also a critical driver of spatial stigma
[3]. The Fukushima nuclear disaster, as a complex and
multifaceted event, has heightened public concerns about
radiation-related health hazards. Despite extensive
decontamination efforts and ongoing environmental monitoring
that have kept radiation exposure at safe levels, Fukushima’s
public image remains largely negative. This persistent stigma
has been further intensified by the recent decision to release
treated wastewater into the Pacific Ocean, exacerbating fears
and misconceptions about the region’s safety [4]. In this study,
we define "perceptions of spatial stigma™ as residents' concerns
about the negative image of their home area and its population
as perceived by outsiders. Understanding these perceptions is
essential for formulating effective public health and policy

interventions to support Fukushima’s long-term recovery. 2.

Aim

Fukushima Prefecture and its residents continue to face long-
term stigma in the post-disaster period, posing challenges for
risk communication, risk management, and social support. To
develop a more comprehensive understanding of these issues,
this study aimed to examine residents’ perceptions of spatial
stigma and its related factors in Fukushima Prefecture,
particularly in areas near the FDNPP.

3. Method

Methods

We conducted a questionnaire survey between December 2023
and January 2024 in Futaba, Okuma, and Tomioka towns.
Eligible participants were aged 18 years or older and registered
with these municipalities as of December 2023. The
questionnaire was designed based on the Fukushima Health
Management Survey and previous studies conducted in
Fukushima Prefecture [5]. It collected demographic information,
including age, gender, Participants’ intention to return,
perceptions of health risks and spatial stigma were assessed.
Mental health was evaluated using the validated Japanese

version of the Short Form-8 (SF-8) scale, scores above 50 + 10
indicated good mental health [6]. By the end of the survey
period, 1,590 responses were received, with 1,558 valid
responses included in the analysis. The study was approved by
the Nagasaki University Graduate School of Biomedical
Sciences Ethics Committee (No. 23081805). Descriptive
statistics were used to summarize participant characteristics and
response distributions. Chi-square tests were conducted to
identify significant factors associated with spatial stigma
perceptions. Logistic regression analysis examined participant
characteristics and their association with spatial stigma
perceptions. Odds ratios (ORs) and 95% confidence intervals
(Cls) were reported to determine significant predictors. A P-
value of < .05 was considered statistically significant. All
analyses were performed using IBM SPSS (version 28; Armonk,
NY, USA).

4. Result

In the present study, the majority of the respondents who were
concerned about spatial stigma were aged > 65 years (p =
0.422), female (p = 0.111), living in the FDNPP location (p
<.001), unsure about their intention to return (p = 0.002), had
risk perceptions regarding radiation-related health effects (p
<.001), and were worried about the release of treated water into
the Pacific Ocean (p <.001). In addition, 48.7% of the
respondents in the “yes” group reported having poor mental
health, while only 29.4% of the respondents in the “No” group.
(p <.001) (Table 1). The results of the logistic regression
analysis, where the dependent variable was a response of “yes”
regarding perceptions of spatial stigma, are summarized in Table
2. Model 1 revealed independent associations between living in
the FDNPP location (OR: 1.325; 95% Cl: 1.045-1.679; p =
0.02), unsure about intention to return (OR: 1.402; 95% CI:
1.061-1.854; p = 0.018), poor mental health status (OR: 1.716;
95% Cl: 1.344-2.191; p < .001), and risk perception of health
effects (OR: 3.494; 95% CI: 2.616-4.666; p <.001), witha
higher likelihood of expressing concern about spatial stigma due
to the FDNPP accident. Model 2 revealed that the responders
who were concerned about the spatial stigma caused by the
FDNPP accident had 3.869 times higher odds of experiencing
anxiety about the discharge of treated water (95% CI: 2.975—
5.031, p <.001) (Table 2).



Table 1. Factors related to perception of spatial stigma

Variable Reference Yes No P-

N (%) N (%) value

Age <65 411(395) 178 (37.3) 0422
> 65 630 (60.5) 299 (62.7)

Gender Male 572 (54.6) 282 (59.0) 0.111
Female 475 (45.4) 196 (41.0)

Live in the YES 722(68.0) 289 (59.8) <.001
FDNPP location NO 339(32.0) 194 (40.2)

Unsure to return YES 286 (27.2) 93(19.4)  0.002
NO 765 (72.8) 387 (80.6)

Risk perception YES 437 (41.6) 71(149) <001
of health effects NO 613 (58.4) 407 (85.1)

Worries about YES 544 (51.5) 96 (20.0) <.001
treated water NO 513 (485)  385(80.0)

Mental health Good 540 (51.3) 338(70.6) <.001
status Poor 513 (48.7) 141 (29.4)

Table 2. Logistic regression analyses of perception of spatial stigma

Model 1 Model 2
Variables Reference
OR 95%Cl OR 95%Cl
Live in the 1.045- 1.178-
Yes/No 1.325* 1.499**
FDNPP location 1.679 1.906
1.061- 1.028-
Unsure to return Yes/No 1.402* 1.360*
1.854 1.800
Mental health 1.344- 1.396-
Poor/Good  1.716** 1.784**
status 2.191 2.280
Risk perception 2.616-
Yes/No 3.494**
of health effects 4.666
Worries about 2.975-
Yes/No - - 3.869**
treated water 5.031

5. Discussion
This is the first study to investigate Fukushima residents’
perception of spatial stigma and its associated factors.Our study
showed that 13 years after the FDNPP accident, 67.8% of the
respondents expressed a high perception of spatial stigma,
especially those from the districts where the FDNPP is located.
After the Fukushima accident, residents’ higher risk perception,
poorer mental health, uncertainty about return, and concerns
about treated water were associated with multiple factors, all of
which were correlated. This survey highlights the association of
spatial stigma perception with these factors. It now seems that
addressing residents' perceptions of spatial stigma is also an
important issue, as it plays a crucial role in the long-term
revitalization of Fukushima.
While various discussions and communication between the
government, experts, and residents have significantly reduced
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anxiety about radiation risks and aided a gradual return to daily
life [7], these efforts have been limited in terms of alleviating the
stigmatization of the Fukushima. Therefore, it is crucial to
eliminate the stigma of Fukushima broadly and deeply using
science and facts to build trust. The Japanese government and
related organizations can take various measures, such as
showcasing Fukushima's environmental monitoring data,
promoting Fukushima’s agricultural products and tourism
resources, and inviting the public and experts to conduct field
visits to boost consumer confidence and tourism [4].
Additionally, international cooperation and transparency are
essential to reduce rumors and misunderstandings. This would
not only help alleviate residents’ perception of spatial stigma,
but also support the recovery and development of Fukushima’s
agriculture, commerce, and tourism industries. It is a key task for
Fukushima’s future recovery and revitalization.

6. Conclusion

In conclusion, our research suggested that in present-day
Fukushima, perceptions of spatial stigma and the well-being of
residents may be more important than radiation exposure itself
in determining whether Fukushima can genuinely recover from
the FDNPP accident.
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Comparative Analysis of Public Concerns Regarding Treated Water Discharged from the
Fukushima Daiichi Nuclear Power Plant: Perspectives before and after the Initial Release

Xu XIAO, Mengjie LIU, Hitomi MATSUNAGA, Makiko ORITA, Yuya KASHIWAZAKI and Noboru
TAKAMURA (Department of Global Health, Medicine and Welfare, Atomic Bomb Disease Institute,

Nagasaki University)

1. Introduction

The 2011 Great East Japan Earthquake and tsunami
caused a major accident at the Fukushima Daiichi
Nuclear Power Plant (FDNPP), leading to severe
radioactive contamination due to damaged reactor
cores [1]. Seawater used to cool the reactors resulted
in contaminated water containing radionuclides such
as cesium-137, strontium-90, and tritium, which was
stored on-site in tanks. The Advanced Liquid
Processing System (ALPS) was introduced by
TEPCO to treat the water, reducing most
radionuclides except tritium [2]. In April 2021, the
Japanese government announced plans to discharge
ALPS-treated water into the Pacific Ocean, with
operations commencing on August 24, 2023 [3].
While the International Atomic Energy Agency
(IAEA) confirmed the discharge complies with
international safety standards, concerns from
neighboring countries, environmental groups, and
fishing communities about marine ecosystem and
human health risks persist [4,5]. Understanding public
perceptions, particularly among Fukushima residents
and evacuees, is critical for effective risk
communication and trust-building.

2. Methods

Surveys were conducted in November—December
2022 (pre-discharge) and December 2023—-January
2024 (post-discharge) in Tomioka, Okuma, and
Futaba, towns near the FDNPP in Fukushima’s
Hamadori area. The questionnaire, adapted from prior
research and the Fukushima Health Management
Survey [6,7], collected demographic data (e.g., age,
gender, residence) and assessed concerns about
treated water discharge, health risks, genetic risks, and
mental health status using the SF-8 scale (a score of

50 £+ 10 indicates good mental health). Eligible
participants were aged 20+ and received
questionnaires via municipal offices, with two
distributed per household. After excluding incomplete
responses, 3,414 responses were analyzed (1,856 in
2022; 1,558 in 2023). Ethical approval was obtained
from Nagasaki University, and data were analyzed
using IBM SPSS Statistics 28, with p < 0.05
considered significant.

3. Results

Table 1 shows the characteristics of the participants.
The proportion of respondents concerned about the
discharge of treated water decreased significantly,
from 60.8% in 2022 to 41.8% in 2023 (P < 0.001).
Regarding health and genetic risks, 44% and 49.6% of
respondents, respectively, expressed concerns in 2022,
but these levels dropped significantly, to 33.3% and
37%, in 2023 (P < 0.001). We conducted a binary
logistic regression analysis to compare the survey
results from the Hamatori area between 2022 and
2023 (Table 2). The results indicated that respondents
in 2023 were significantly less likely to express
concerns about the discharge of treated water,
compared to those in 2022, with an odds ratio (OR) of
0.495 (95% Cl, 0.421-0.583, P < 0.001).



Tablel.Open in new tabComparison of public concerns regarding treated
water discharge from FDNPP between 2022 and 2023 (chi-square test results)
Variable Reference

N (%)
N (%)

Age <60 474(26.1) 382(24.9) 0.43
260 1340 (73.9) 1150(75.1)

Gender Male 921(50.4) 861(55.9) 0.001
Female 906 (49.6) 678 (44.1)

Residential status Inside Fukushima 1342 (73.4) 1122 (73.7) 0.846
Outside Fukushima 487 (26.6) 401(26.3)

Concerned about discharge of treated water ~ Yes 1108 (60.8) 648 (41.8) <0.001
No 715(39.2) 901(58.2)

Anxiety regarding health effects Yes 801 (44.0) 512(33.3) <0.001
No 1019 (56.0) 1024 (66.7)

Anxiety regarding genetic effects Yes 898 (49.6) 563 (37.0) <0.001
No 913 (50.4) 959 (63.0)

Mental health status Poor 828 (45.7) 660 (42.8) 0.092
Good 985 (54.3) 883(57.2)

Table 2. Logistic regression analysis of public concern regarding treated water
discharged from the FDNPP in 2022 and 2023

Variable Reference Model 1 Model 2
OR 95% ClI OR 95% CI

Age <60/260 0.921 0.784-1.083  0.921 0.783-1.083
Gender Male/female  1.123 0.973-1.296 1.117 0.968-1.290
Concerned about discharge of treated water  Yes/no 0495  0.421-0583 0510  0.432-0.601
Anxiety regarding health effects Yes/no 0.911 0.770-1.079

Anxiety regarding genetic effects Yes/no 0.852  0.721-1.007
Mental health status Poor/good 1.058 0.913-1.225 1.071 0.925-1.240

Reference group: 2022 survey. Note: OR; odds ratio; Cl; confidence interval. **P<0.001.

4 . Discussion and conclusion

The findings indicate a significant decline in public
concerns following the implementation of the
discharge plan, likely due to transparent
communication among the government, experts, and
stakeholders, as well as third-party verification by
organizations like the IAEA, which bolstered trust.
Socio-economic recovery in fisheries and tourism
further reassured residents [8]. These results highlight
the importance of ongoing, transparent, and science-
based communication on radiation safety to maintain
public trust. Continuous third-party oversight and
community engagement are essential to mitigate
reputational risks, ensure confidence in radiation
safety, and support Fukushima’s socio-economic
recovery. Such efforts are also critical for fostering
collaboration in the safe, long-term decommissioning
of the FDNPP.
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Investigating the Public’s Acceptance of Recycling Contaminated Soil in the Areas Where
People Live, and the Factors Related to the Public’s Acceptance

Stephen TERADA, Xu XIAO, Hitomi MATSUNAGA, Yuya KASHIWAZAKI, Makiko ORITA, and
Noboru TAKAMURA (Department of Global Health, Medicine and Welfare, Atomic Bomb Disease

Institute, Nagasaki University)

1. Introduction

The March 2011 Great East Japan Earthquake and
tsunami led to the accident at TEPCO Fukushima
Daiichi Nuclear Power Station (FDNPS) that created
widespread radiation contamination of the land. The
Japanese government completed a radiation
decontamination program that targeted living areas,
and which was part of an overall plan for evacuees to
return ~ home.  Decontamination  generated
approximately thirteen million cubic meters of
removed soil that are currently stored safely, and
managed, in the Interim Storage Site adjacent to the
FDNPS. Japan law stipulates that final disposal of
removed soil shall be outside of Fukushima prefecture
and completed by March 2045. This study aims to
investigate Japan public acceptance of recycling
removed soil containing low levels of radiation into
public service projects in the areas where they live, the
factors related to public acceptance and to obtain
better understanding of what information should be
disseminated to foster better understanding of
contaminated soil recycling.

2. Methods

2.1 Study Participants

The data is provided by a national web-based
survey conducted in all 47 prefectures, with 5,257
responses grouped into Fukushima, Hokkaido,
Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku
and Kyushu/Okinawa. All processes in the study
were approved by the ethics committee of the
Nagasaki University Graduate School of Biomedical
Sciences (N0.24042603).
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3. Results

The survey results show that 62.9% (n=3307) of
respondents believe it is not acceptable, or probably
not acceptable, to recycle removed soil into the areas
where they live. Only 9.3% (n=490) of respondents
believe it is acceptable to recycle removed soil into
their living areas, while 27.8% (n=1460) believe it is
probably acceptable. Over three-fourths (75.9%,
n=3991) of respondents have not received
information on radiation or its health effects, and
86.6% (n=4552) of respondents have not received a
lecture about radiation health effects. Almost two-
thirds (66.1%, n=3473) of respondents would like to
get more information about recycling removed soil.

The respondents who received information on
radiation and its health effects did so through internet
search engines (55.7%), television programs and
newspapers (54.1%), and news sites (41.5%).

Independent factors related to receiving more
information about recycling soil include have
received information on radiation and its health
effects; believe nuclear accident results in
intergenerational health effects; acceptable to reuse
recycled soil in the area where you live; interested in
disaster topics; and interested in the recovery of the
area around the nuclear plant in the logistic
regression analysis.



4 . Discussion and conclusion

Our results indicate that the internet, tv
programs and newspapers, and news sites can
effectively disseminate information on soil recycling.
There is a significant association between the receipt
of information on radiation and its health effects, and
how the public views recycling soil from
decontamination, including recycling the soil in their
own residential areas.

11
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Rethinking the revitalization of Fukushima - with a focus on spaces that support food and
drink in the affected areas of Futaba, Okuma, Tomioka and Namie: an issue study for
sustainability on the narratives, practices and tactics of eatery operators.
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Why are social determinants of health overlooked? : Proper evaluation of the health
damage caused by radiation disaster will facilitate true reconstruction
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Post 3.11 and Citizenship :
How should we view the reality of the nuclear disaster?
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Minna-no Data Site: Results of the Radioactive Cesium Measurement Project in Wild
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A study on the communication process of “passing down disaster experiences”
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Disaster folklore and festivals

Thinking from the volcanic disaster of Mt. Bandai and the geopark
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What could residents determine in community planning after the nuclear disaster? : Analysis
of resident Involvement in the First Reconstruction Town Development Plan for Futaba Town
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Handing down memories of the disaster through the lesson "Questions about the Disaster Heritage"
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Institutionalization Process of Professional Engineer “Nuclear and Radiation” in Japan
and Analysis of its Problems
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Investigation of the needs and reality of high school students
taking nuclear-themed STEAM education.
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The significance of putting disaster preparedness education at museums into practice;
How do the skills acquired through disaster prevention programs relate to curriculum

guidelines and career education?
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The Factors associated with the Storytellers of the difficult experiences of the Great East
Japan Earthquake and the Fukushima Daiichi Nuclear Power Plant accident
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Relationship between public mental health and perceived radiation risk after the Fukushima accident
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** P<.001
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Relationship Between Shifting Living Environments in Post-Disaster Situations and Disaster-Related
Deaths
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Disaster-Related Deaths in Fukushima and Institutional Issues
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Research on the impact of experiencing a disaster as a child on forming new couples
: Research based on the stories of young people affected by the Great East Japan
Earthquake during their junior high and high school years
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Fundamental Study on the Influence of Residual Beta Radiation Sources on the
Measurement of Radioactivity in the Body
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System Design to Measurement of Doze on Trees using by air dosimeter
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Verification of radiation protection measures by integrating spatio-temporal information for
the five days after the Fukushima Daiichi Nuclear Power Plant accident (2)
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Epidemiological Survey on the Association of Low-Level Radiation Exposure with Subjective
Symptoms and Disease Incidence.
Errors and Impact : This survey did not measure nosebleeds in Futaba Town.
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Sorption properties of barium silicate-based strontium sorbents
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Fig. 1 Dependence of strontium sorption rate on calcium
concentration.
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Fig. 2 Dependence of strontium sorption rate on strontium
concentration.
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Fig. 3 Dependence of strontium sorption on sulfate ion
concentration.
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The study on the biological endpoint in order to evaluate the responses to the exposure to
low dose-rate radiation due to the nuclear disaster
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Verification of radiation protection measures by integrating spatio-temporal information for
the five days after the Fukushima Daiichi Nuclear Power Plant accident (3)
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Changes in the Distribution Structure and Characteristics of Sake Produced in
Fukushima Prefecture Before and After the Earthquake
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Comparative Analysis of Population Distribution Around Nuclear Power Plant Sites and its
Change in Japan (2000-2020)
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The analysis of cytological effects induced by the radiocesium-bearing microparticle
generated by the Fukushima Daiichi nuclear power plant accident

EARIER CRALKRFICERFIEBRNIZERT « @5 E BRI IR BE R - AL R KPR 7 R A
ZeRb), EEEBE (R B RFPRFBReER TRBFAUIZERD), ZEE (LK B ARB A
SRR 2 —), FEOOEERRR (A7 7B AR I ) BAeE Toeaise e o 2 —), TH
E— RACRZESEERPERRIIFEAT « BRALR TP R PR E SRR, @AY (BYLF5E
AT« AL RS HE B2 E BT ERT)
Masatoshi SUZUKI, Satoru ENDO, Kazuhiko Ninomiya, Kentaro MANABE, Koichi CHIDA, Manabu FUKUMOTO

1. [FL&HIC

fEEE R/ EN EEE R FikORE
W CHE L AT PO - 0 Rk A1 R b A 3T
HHE Cs BREL TOD, I OREMERRI 77 AR H =
ALTWD PSr, #H%pu D FRRIL Cs gTERIS )T L
T 10" ~ 10° T, Bt U L0300 5 — Rtk
OISR FIZ B £ 5 THERBRMEERE TH S, T3
IV — B JFUSER TR S 7 U R L XA
RTUZ VB Th 5, SRR FH RO BN TE
R, T a /v — U FEHEFR RO BUR TR 1 &
PRIRDEIR D Z 206 RS E —TRR U RHEE 72 i
PERSORI 12 & BT IO W THEMBE LR E £ - T
W5, KIZREMEDRI - TH D Z LD, wBEFH—FEE
A U 7o G R 1 RN & o AR (CsMPs) &
IEFRS AL TN D,

BREE T ~HOH S VS BRI o U A DO RBITOKIER T
L CsMPs 2350, EH 5 LT OER 2725,
CsMPs (3 AFEHUZ & » TRERZRRICIEE L, KIEEHED
BT ALY BENICE TR FET D72 DI #EIE <
FIbDEIR & 70D, £, B LIDEFHRZ LI CsMPsD
PR R D, mEH AR ESE Mg SN
T LRI, KA 1 um T, K 2 Bqg @ FiCs NEE
D CsMPs DRERINTW5D, [AHO CsMPs 1%, RifEns
0. 1-10um, JEHAEI02~10? Bq OFPH TR A INEB D
2/3 BIFHREEZ LN TS, ZOX D R MAEHT
% CsMPs 1FX A7 A LI TWD, F7o, BT
HAT A DU, RIS 400 1m FTOFPATHA 7 A X
D HRKE<, 10~10* Bqg OHHGEEZHT D CsMPs 23FEH.
INTWD, ZOFREEARTSH CsMPs 1% 1 FIFHKRESE
Z6NTEBY, 47 B &L THEINLTWS,

T b A REER T ET H Y kT, MEEE
HHT D, VR BMIRICEET D L filav s e >
7=V LD EEMERIC X > THRAICER Y IAE N TIE
S~ SN D, RIEPERL 2 0 AT i~ 27 a7
7 — VG MR FRRE O JLH PEA I - CTEIAARR CRNE

RISEHFESE D, —H, BEERICEEE U7l Tk
FEVEY A N A DREANZ K TR ~LIE R %
HET S, T b A RIS T ARRE LT
CsMPs 1 U IR L SRR D 2 SOMERREFR 2/ T 5
ZEMD, RIEMESLDOFHFE AR T 5 ATREMEN & 5,
T A XD Y IRAIIhE R MEAA~ED 2 En
H—J7, CsMPs DRRTH D I 7 v A X TITHEnN
SOV IAHMET T2, FRZ, ¥4 7 B ORiRITHNE
DY A XEDHRENZ LD, MIAEEIZ CsMPs 2382
fih U7 dRRE CHOFHRBIE S 235 2 &V BE SRS, &
U FRL SRR R I BT 5 2 LT K A MR B
FUXIZE A LR, Fo, BERMERRL 723002 L7288
EALZ I IR R — 7o E R AR SN D, 2D X DI
AR b O AR 2R T A BRI EMECEET
L2, AR TIEE MEFMIEZ HWT CsMPs 1285
ST A R LTz,

2. EEAE

& B8 — IR IS E T K D (R X N o> 138 % £
L. f A=Y 77— b ETEIRTFEZRIBRE SN
HEEE O R RN Lz, ZOBREEERY RS Z &
IZE - T, BRRIICIFA A=Y VT L — FTREZR
1R A HEEL 7o, BERICMES TR OTIC L > T
NBLMBLATRYETHRFTHD 2 L 2MER %I |1
K-> Cs & YCs fhties 7L~ = 7 A EERRR
FRCHIE LTz, B DEEEER AT D CsMPs % 3 Kif-H
BEL . ARBFZEICHER LT,

CsMPs JESA DAY — 7R B33 Am 1%, AL LR D%
IFHIET VAR « A A kit A (PHITS) =— R
ETERL, MEORTFIZ 1 Bg @ ¥Cs HDH T
BICs NSNS DARGE Ty BRI F-ILAEENL A © D B
KBRS e T hHrry I 2L— g T
AR L,

b NIEH FECHIR (RPE1I-hTERT) FIZ CsMPs A 38T
JERER U, RIS AR OAAE A~ DNA — EEH I oD

138



T IR B A R LT, R OfR &Ry
HFHEAER A BB, BL& R0 1 em BT
B ORI Z xS & L7z, DNA —ESHEIr 0y 1~ —
J1—& LT, GIMREALEC ARG T 5 53BP1 At safE
PRIz K> TR L, HifE Z & 12 DNA —EHEHUIWRE 7
WETEEL,

CsMPs & 24 IR ERAIZEIN L7 HifE) & RNA A4
HL, ~A 2787 LA X DN 85 3BT &
BI7role, RIrARNE, FERSFTERRL T, CsMP DILEE
TEBRETNZN 2 BligEVIRL, £\ T 2 o
NEBIT 15 F EOES 2R Ul s A i Lz,

3. BRLEER

TS R L 7R ORI ORER., BT ORI
WTAFZEBFEOGHENE L, CsMPs O AEH LT
WD L ZMER LT, 7o, HBEL- 3 RWTEldHREn
EVIEIZ CsMP-1, -2,-3 AT 5 &, CsMP-1, -2 |34
A7 B, CsMP-3 M3ZA 7 A \THYT B HUGEE A LT\
77

FUTHNABY R 2 L— g VOFER, REEEICH
HHRMEORERDRERK Ty BRED b BROTFEN 72
BV &L CsMP 5 1 em BEALTZEBOL Tl y BROZED
BT DT EMNHER I NT=D T, MRS Tl i
BEL 1 em BENZEZO DNA “ESHEIKI OFERIZHONT
it Uiz, 1 B9 DRIV T 24 B ORER %
fRMT$ % &, CsMP-1 & CsMP-2 % DNA —EEgHuIMraissV
AT EHTHN, CMP-3 1 IFHTSRIFICB N THEIR Y 27
IMEWZ EAVRENTZ, CsMP-1 & CsMP-2 (2% DNA —
EHOITOFERIT. & CsMPs 3T D HURBEICIKE LT
9% Z &, CsMP ITEAY lem BEFL/ZERAT LV & FEFERE
MENZ L DRBERICERT 2ZE(BEMTH L Z &N
THENTZ, Fio, FEREMER T & OILEFER TIX DNA
BRI A2 T/IE LR o722 LD ARRETHRE B3
BRI BETHD B2 bND, ULOMITIL, DNA —
EHEUIM A B b 2 < FFEF LT CsMP-1 OLZ i LT~

DNA EEGHUIWTOFEIEIL. CsMP ITEEERAT L 1 cm BT
EALOWTFUT TSN T b IR RERR ARSI L7,
F7-. BOBITMAZ T, DNA _E#HUIM~—H—D K
TITHE R BTz, —RI7e X BRI O F8R
[ZBWTC, IBEH%O DNA EEHUINT~— 7 — 13 e
JORE L TRt S5, R ORFRRGEIZ L > TEER
END ESROV T FARWET H—05T, BEEH%
FETHEHLVITFTILVORE SPERILT D720, A4 XN
KEWT T FIUTEBE N TE 720 DNA _EHHGIM, $25
WITERICKRM A ET 28 BZ 2 bh b, £Z T,
CsMP-1 LB L7-fla Ty 7S o kE S & ET
% &, CsMP-1 UrfEfEIs ClEs 7 VOB KL R &
=—J5C. 1 em BENTZEAL I NS W 7 u s Bifes L
THIE STz, CsMP-1 2SR~ KT T 5B A R %
72D, B, A— 0 7 EATo T, SeEsEBh 24 FF

FAARRKESE « A REAIEES TRE

FILLAIE CsMP 7B D FREEIZ B do & 374 Z4 i 2381 22
ST, HEEERLE 24-48 W CIE CsMP-1 22H%T 200
um DANOHIFH CTHZ O HBIAME T Uiz, FERGTPERT-
& OB CIIIESEBIAA D 24-48 FRRIE b EAVLLRT
L RBRIC SR S R S 7= 2 & D, CsMP-1 3T
TEI COAMBEIETEDME L5 Z AR E N7z, X A
MERRECEXR(L L7 DNA —EHEYIM~— D —NHER I
A ORI L5 Z L35I TE Y, CsMP-1 3T
L TR STy 1~ — 0 — & AR O 22 LI XBE
FORIE L FBO IR & g U CFEDR 20,

WL FIEBURNT CIE, CsMP-1 & DHEEE8IZ L > T 113
BAGTSEBUENN, 47 BB TSR35 2 L3S
M oTe, T OBIBFRRHTORER, DNA FRESE M
JAFEIZBIT 2 BIn T E ENTE LT, CsMP-1 I T
H S 7= IR ST B 3 5 RS IR U5 O — 275 5%
IND Z EDBIBTRTORER G bR I LTz, HERE
ENTOFER:. A X —7 = 1 N\ BHET 585 ORI
HIAHER S ., RIERG E OREMEA TR SN, £
7o, ZOBIBEFRIUNIT Y R X DRI S
T BRI < DR L OBIEMEN R ST,

AWFFROIEHTHER LV | MRS E CRIZE X AR %E
HOX AT AITESHIAC DNA —EHUIM A FER T DY
A7 MENT & FIC ERGEICTERE U TR 20
BERRRE L HEE SN D X A 7 B ORiF75 DNA _ESHEIKT
\CERT DR B HR T2V A 2R TH2 8%
O Lie, MRS 2T AL Fn L & ki 7- DR
e - A HOETERT D & T, CsMPs IZL D
FEY A 7 3R X OBREER A TEL « PR ITNLD T &3
Mrsns,

i

= OBFEIEBREEEETENIE THORGUEIER T - (R 22
KNS (RO I B R D R RARAT0) | 125
TS LT b 0T,

SE X

EORIEML, THE—. AT  NEME Cs B2 X 540k
FEBOFHECT T 72BUR L R, B 6 A5, B
EIE, 562-566, 2021

Suzuki M., Ninomiya K., Satou Y., Sueki K., Fukumoto M., Pers
pective on the biological impact of exposure to radioactive ce
sium-bearing insoluble particles. Impacts on the ecosystem a
ffected by the Fukushima Daiichi Nuclear Power Plant (FNP
P) accident: What we are learning from animals and plants, N
ature Springer, 205-214, 2019.

139



FAARRKESE « A REAIEES TRE

BMBITSAFYIIUFL—ao—ARA A—=R(2HEIT5 v REEDOKREE Y

—GM H—ARA A= Nal(TH P oFL—2 30— R A—RLDHBE—
Verification of y-Ray Effects on Plastic Scintillation Survey Meter for -Rays : Comparison
with GM survey meter and Nal(TI) scintillation survey meter

AT CRAER PR ZFBEE R ZE R « RALERER R mbe), EEEfER GRAER 7 RF
BelE 7R IERE) |, FREETE . (RAERZRZFFEEFRAUZERE « ALK S F R 7 [E BRI SE
AT) SR IER (RAERZRZFFEEF RO « ALK LR FRZEERZERT) |, TIHEEE
RALERFER R REE) |, THE— ORAEKRPERFBEEFRFER - RALR K ER 2 E R

WFFEAT)
Keisuke YAMAMOTO, Ryota SHINDO, Yohei INABA, Masatoshi SUZUKI, Hiroo CHIBA, Koichi CHIDA

HJe B2
1. 8%

2011 O EH IR )3 BT EIL O R E LI, R
R RMEEL DT =2 U o T DI DI 72—
A A—=ZNEF I, BFHIEICITE S GM H—x
A A—=EZPRHANGNTE =0, THE, GM P—~o A —
TR DD BBAERLE LTI TAF v 7 FL—
g Y= A= I, SR K)o
T& 7,

GM P —_A 2 —H T GM ENIBIZEI A I NI T AD
EEENAEICBIT A EER T 0 A LD, ZHUTK L,
TFIGAF v I FL—3 g S R — T
DAFHZ XV B AL 232 ERWEITH T 2 EER
FTHDHD, MHFEN GM P —~_of 2 —F LIRAH
WD, ZOV—_A A= IHhF T T—ENH 5D
HLOD, —F— b OWREREN R+ ThHY, F
TH vy #72R ED L D 72 BRRUS DTSR D BT DT
AR RS 1L STV e,

AilalE TOMZEESTIE, FIZ Sr90 X C1-36 L\ o7z
BRROD I % f 9 B IR Z VT, ASEDOHIESRTH
% BRRD T 7 B ROFEMEIC EIRZ B THRE 2T,
R, LovL, FEBRITERIN-EHIT CHWAERIC
Ey BB T TE Ao, EREIT > THEL
PG D BN B D,

2. BM
AWFEDO BN, TTAF v I FL— g P—
NS A—=ZIZBIT D y BB O EZ I L, GM
PR A= F Ry B — A A—F LT 5 &
Th 5,

3. A&

A L7 esE., 7T k&St A7 2F >
Iy rFL— g = A—% (TCS-1319H) . GM
P—f A—% (TGS-1146) . Nal(T)> > FL— g 4

—_f A—% (TCS-1172) ThHD, ZOWN, £THIH 2
MOPERZ AT, Na22<°Ba-133 LW\ o7z y OB
Y ENERAS—F—F— REHWTENEN 10 [FHIEL,
Ny 7 7T R LI WTEHEEROEEE (cpm) %
KO THERF 21T o7z, PERHIIX VIR . FRIR
ERHERAEEE L CUESE S, 0%, Nal(Th> T L
—a Y= A= H THRBROERZITV, B
PR A= TOFHERD, Nal(Th)v > FL— a4
— g A= F TOHBRIHT2EELHE L LT,

1 RBERER

3. R

TITAF v I TFL— g =S A—Z B
%y BOET, Na-22 JIERFZ GM Hr—_of XA —X
E0 b REWVMEAA RSN, Nal(T) o Fr—a
P A= ZTHT DRHEIS L, Na-22 OWERFIC
FIAF 7 FL—y g —_ Y A—=FTHLE
<\ ENLISMIRIFEE OFERICE D E VT,

4. EER
Na-22 HIERHZ T T AF v 7 v FL— g P —

140



A A =% ORITEEN GM Hr—_A A= LY H K& 7
ST-HHBIL, TIATF I T L—T g A R
—H TR X—ARIFNEN B - 120>, GM = A —
APETRNT =Dy BERNENRD -T2 L BE X
biIvs,

T, BT —A A= TOFHHEED, Nal( Tl)>
YFL—va g A= Z TOFHECRICHT DM
BAIE, CORERTY ANEB2OMEREmoT, v R
NIFET DBV T Nal(Thy > FL— g »Hh—
AA=BEHATDH LT, yROFELZET HEED
R 7e %, 72720, Nal(Thyv o FL—ya rh—_g
A—=ZZBWT, BEHRED v B RX L F—H mWiET o
Na-22 OH 7 MA Ba-133 JIERFL D HIK o722 &7
E. EHIZEBR LRI SR WEA N ERD S, 1%
SR OFEN, Am-241 ZRIEMRITINZ 572 L, B
DORFZEAITH TETH D,

5. #&im

AR TIETTAT v 7 FL—r g =g
A—HIZONT, Ty MOFBICHT D EREATV,
GM H—A X —=Z Nal(Tl)> o F L— g h—A
A= LW LTz, R, 7I9AF v I T L—Ta
A A L GM A A=K Dy BHRHRED
STy BRI & - CE(ET BEEA R SR
oo Elo. WHO BBV —A A2 T y UK L—
TEDRREN R BT To D EEROTBYSRDE =4 1
YT TREETOMEND D,

6. SHROFEE

A% C137 DL D72, B#RE v BMRARIRHI AT 2
F O BRI HOW T HBEAEA I A, FEEROE GBI
W TT T AF v 7 v F L—v g P —af R
—H L GM P—A A —H OPERRISEWO BN D 2t
LTV FETH D,

i

1) AFERIE, LAREAN 2 (2024) [FSRFvIVyFL—
avY—RAA-RICEITZyBROZEICET ZEE
15T [ 14 EISRAbEHREREMEMIAR] ICEIEZH
RAT-HbDTH B,

SE 3R

KRG W(1984). ¥+ — XA A — 2 OF &M 15,
RADIOISOTOPES, Vol.33, No.4, pp.247-256.

ARSI 1(2020). 22 MR B E TR — 1 A — 2 OPERE
ST, B ER R, Vol.65, No.12, pp.1327-1333.

BESCHE 11(2018). H-E A — oA A — 5 DEEL X LT X
b — I TE RS BE O FERERE, B AU e 28 B ik
Vol. 17, No.2, pp.114--120

£ A i (2018). HIALEER Y — oA 2 — & DFAREIC

FAARRKESE « A REAIEES TRE

B9 DM, A ASHU A A8 2356, Vol. 17, No.1, pp.2-8.

AHNEA M1(2018). —FEIAD B2 2 B S — A BT D

FEARRIE PO, AL RS AR R R, Vol .27, No.d,
pp.43-50.

RAIEL f1(2021). FiTUANA 7V » R —of X — & D FHARFF
P—ZEHHGELIR B OBIEICE L C—, B AR A8 B
23k Vol. 21, No.1, pp.2-9.

BEEERIL f1(2023). > > F L— & K5 HIE SR OFEFEEIZ BT
25 BRI, A AU e 28 B 25E, Vol. 22, No.2, pp.72-
-82.

WA 1(2024). oo FL— g ¥ —_f A —Z DIREH
TEFERE O A I K 2R B A, R AU RN A 38,
Vol. 80, No.3, pp.114--120.

Chida, K., Nishimura, Y., Sato, Y., Endo, A., Sakamoto, M., Hoshi, C., Z
uguchi, M. (2008). Examination of the long-term stability of radiati
on survey meters and electronic pocket dosemeters, Radiat Prot Dos
imetry, Vol.129, No.4, pp.431-4.

Yamamoto, K., Shindo, R., Ohno, S., Konta, S., Isobe, R., Inaba, Y., Suz
uki, M., Hosoi, Y., Chida, K. (2024) Basic performance evaluation
of a radiation survey meter that uses a plastic-scintillation sensor, s
ensors 2024, 24, 2973.

7 v S k&4, TCS-1319H [onling] https://mww.aloka.co.jp/use
rsupport/catalog/pdf/AR-020.pdf

7 u kR A, TGS-1146 [online] https://mww.aloka.co.jp/user
support/catalog/pdf/AR-021.pdf

7 u kR E A, TCS-1172 [onling] https://ww.aloka.co.jp/user
usersup/catalog/pdf/AR-027_220525.pdf

141


http://www.aloka.co.jp/use
http://www.aloka.co.jp/user
http://www.aloka.co.jp/user

FAARRKESE « A REAIEES TRE

FFD X DER EE - FEFFIR - HETH ORI

The collaboration between national, prefectural and municipal governments
through the digital transformation of “Bosai” (Disaster Management).
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Empirical analysis of settlement rates in areas affected by nuclear disasters :
Determinants of settlement rates and estimation of future population in Futaba district
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Time series changes in eight towns and villages in Futaba County, Fukushima Prefecture, as
seen from location data since 2018.
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Challenges and Opportunities of Political Participation by Domestic Migrants for Hamadori in Fukushima
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A study on the recovery from heavy rainfall disaster

of agricultural management entities
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The Impact of Teacher Allocation Policies During Disasters on Teachers
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