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Abstract

This paper investigates the regional population where nuclear power plant construction was
planned but subsequently canceled in Japan. Using national census data from 2000, 2010, and
2020, the analysis calculates populations within concentric zones (5 km, 10 km, 20 km, 30 km, 50
km, 80 km, and 100 km radii) centered on the planned sites through GIS-based area-weighted
methods. In addition to these concentric distances, the study emphasizes socially and institution-
ally meaningful ranges, such as the Precautionary Action Zone (PAZ), the Urgent Protective Ac-
tion Planning Zone (UPZ), and evacuation/compensation areas defined by Operational Interven-
tion Levels (OILs) after the Fukushima Daiichi accident. The results reveal that many canceled
sites were located in small municipalities with declining populations, often below 10,000 residents,
while a limited number of sites were situated in more populous areas exceeding 100,000 residents.
This comparison highlights that, in the event of a severe nuclear accident, the scale of compensa-
tion burdens would be unmanageable for sites surrounded by large populations, far exceeding the



54 Osaka Keidai Ronsyu, Vol. 76, No. 4

financial capacity of existing electric utilities. By integrating both geometric and policy-relevant
spatial frameworks, this study contributes to nuclear disaster preparedness by clarifying demo-
graphic risks not only around existing nuclear power plants but also in regions where construc-
tion was halted.

Keyword: Evacuation Planning, Suspended Nuclear Power Plant Projects,
Community Vulnerability, Concentric Zones, Fukushima

1 Introduction

1-1 Relationship between the reduction of evacuation zones and decontamination

Efforts

In regions where human danger is predicted due to disasters such as earthquakes, tsuna-
mis, wildfires, droughts, and typhoons, or in areas where actual damage has occurred, evacu-
ating people is generally standard practice. This also applies to disasters caused by nuclear
accidents. For example, following the Chernobyl Nuclear Power Plant accident and the
Three Mile Island Nuclear Power Plant accident, evacuation advisories were issued for resi-
dents living near the nuclear power plants.

However, the basic policy of Japan’s recovery efforts following the hydrogen explosion at
the Fukushima Daiichi Nuclear Power Plant in March 2011 and the subsequent spatial dis-
persion of radioactive substances, soil contamination, and the emergence of low-to-high radia-
tion areas, was not evacuation but decontamination. Evacuation zones were initially estab-
lished within a 20-kilometer radius of the plant following the 2011 accident, but under the
leadership of the Ministry of the Environment, the geographical scope of these zones has
been gradually reduced through decontamination efforts aimed at lowering radiation levels.
Within a 20-kilometer radius of the plant, annual radiation levels were 20 mSv or higher, has
been gradually reduced through decontamination efforts (Ministry of the Environment,
2023).

In the Fukushima nuclear accident, decontamination efforts were carried out in contami-
nated areas regardless of whether they were designated as evacuation zones or not, and poli-
cies were implemented to encourage the return of residents who had evacuated to areas out-
side the zones where spatial radiation levels had been reduced. Why is decontamination
rather than evacuation being promoted as a means of facilitating the return of residents, un-
like in other accidents or disasters? One perspective is that budget constraints faced by gov-
ernment and public utilities, reflected in reconstruction budgets, make decontamination a
more cost-effective option for these entities compared to evacuation. The relationship be-
tween decontamination and compensation for individuals and corporations is a trade-off in the
short term and a proportional relationship in the medium to long term (Fujimoto, 2015).

1-2 Areas where nuclear power plant construction was halted and evacuation zones

The geographical scope of the evacuation zones established following the 2011 Fukushima
nuclear accident (primarily within a 20 km radius) was narrow compared to those estab-
lished after the Chernobyl and Three Mile Island accidents. However, for the government,
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local authorities, and power companies, it was an unexpectedly wide geographical area. Tak-
ing this unforeseen nature into account, the geographical scope of regional disaster preven-
tion plans for nuclear disasters was revised, expanding beyond the previous 10 km radius to
a 30 km radius (Nuclear Regulation Authority, 2024).

On September 11, 2024, the Nuclear Regulation Authority revised the “Guidelines for Nu-
clear Disaster Countermeasures” in their entirety. The revised guidelines define the “Nuclear
Disaster Countermeasures Priority Area”™, which includes the PAZ (Precautionary Protec-
tion Zone) within a radius of approximately 5 km from the PAZ, and the UPZ (Emergency
Protection Zone) within a radius of approximately 5~30 km from the nuclear power plant.
The basis for setting the PAZ at 5 km is stated in the same guidelines as follows: “Regarding
the specific scope of the PAZ for nuclear power plant facilities, in accordance with interna-
tional standards of the IJAEA (International Atomic Energy Agency), the maximum radius
of the PAZ is set between 3~5 km from the nuclear facility (with 5 km recommended). Tak-
ing this into account, ‘approximately 5 km radius from the nuclear facility’ is used as a guide-
line (Nuclear Disaster Guidelines, p. 9). This is based on IAEA standards. The basis for the
UPZ being a 30-km zone is also based on IAEA standards, which state that “the UPZ is an
area where emergency protective measures are prepared to reduce the risk of probabilistic
effects, based on the EAL (Emergency Action Levels) and OIL (Operational Intervention
Levels)”. Regarding the specific scope of the UPZ for nuclear power plant facilities, based
on the JAEA’s international standards, which state that the maximum radius of the UPZ
should be set between 5 km and 30 km from the nuclear facility, the guideline states. As a
general guideline, the UPZ should be set at approximately a radius of 30 km from the nuclear
facility” (Nuclear Disaster Guidelines, p. 9).

In the areas covered by the PAZ and UPZ, the “emergency response measures” to be taken
in the event of a nuclear accident include the following “protective measures and other nec-
essary measures”: “(1) Evacuation and temporary relocation,” “(2) Indoor shelter,” “(3) Dis-
tribution and administration of stable iodine,” “(4) Nuclear disaster medical care,” “(5)
Evacuation exit inspection and simple decontamination,” “(6) Thyroid radiation dose moni-
toring,” “(7) Restrictions on food and drink consumption,” and “(8) Emergency response”
Protective measures for personnel involved in countermeasures” are listed, and finally, “(9)
Lifting of various protective measures” outlines the conditions for lifting such measures.

When implementing protective measures, it is appropriate to refer to “Table 1-1: Measures
to be taken by nuclear power plant operators, the national government, and local public enti-
ties (Part 1/2) (Nuclear Disaster Guidelines, p. 36)” and “Figure 1: Example of the flow of
protective measures (Nuclear Disaster Guidelines, p. 42),” which outlines the response pro-
cedures in the event of a full-scale emergency. When the criteria for implementing protective
measures, known as the OIL are applied, and the criteria for OIL 1—which involves protec-
tive measures such as evacuation, sheltering indoors, and temporary relocation—are met,

1) Here, I focus on cases involving “nuclear reactors for power generation.” However, there are also cases
involving “research and experimental nuclear reactor facilities,” “processing facilities,” “reprocessing
facilities,” and “other nuclear facilities.” The “nuclear disaster countermeasure priority area” is defined
as a separate area from that designated for “power generation reactors”.

” «
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within the UPZ (Outside the PAZ), evacuation measures are anticipated in areas where con-
tamination has been identified through emergency monitoring. If the OIL 2 criteria are ap-
plied, temporary evacuation measures are anticipated. In contrast, outside the UPZ, even if
contamination is identified through emergency monitoring, protective measures up to OIL
2 are applied, and only measures up to “temporary relocation” are anticipated, rather than
“evacuation.”

The application of these measures is noted in a footnote : “This illustration demonstrates
the general actions of each entity. In each region, entities shall take actions regarding protec-
tive measures in accordance with regional characteristics and other factors(Nuclear Disaster
Guidelines, p. 36).” However, the flowchart for protective measures assuming evacuation out-
side the 30 km zone is not included.

Even the latest revision of the “Nuclear Disaster Countermeasures Guidelines” as of Sep-
tember 2024 does not consider evacuation outside the 30 km radius as part of the “example
of the implementation flow of protective measures,” and therefore, municipalities where nu-
clear power plants are located, and the “Regional Disaster Prevention Plans” created by mu-
nicipalities adjacent to those municipalities similarly do not include plans assuming that the
evacuation zone (evacuation order zone) for areas expected to be contaminated in a nuclear
disaster extends beyond the 30 km radius. As a result, the “Disaster Prevention Plans” only
include the population within the 30 km radius as the target for evacuation, and surveys on
the population distribution in areas beyond the 30 km radius have not been conducted.

2 Previous studies and research methods on calculating the
population around nuclear power plants

2-1 Previous studies and research methods

In Japan, calculations of the population within the vicinity of nuclear power plant sites have
been conducted by Tani (2011), who used 18 locations in Japan where nuclear power plants
are located as central points and calculated the population within a 50 km radius of these
points based on the 2005 national census, dividing the area into 10 km distance zones”. Fu-
jimoto (2025a) analyzed the “regional population” surrounding “nuclear power plant siting
regions” using the same data and methods as Tan, targeting regions where nuclear power
plants were already located, and conducted comparative analyses by expanding the target
year and region. In this paper, I apply the same methodology to analyze the surrounding
population of regions where nuclear power plants were planned but construction was can-
celed.

For locations where nuclear power plant construction was planned but canceled, the study
will target areas listed as “nuclear power plant rejection sites” in “Nuclear Power Plant Rejec-
tion Map” by Hirabayashi (2013) and in “Nuclear Power Plant and Reactor Construction
Sites (as of December 31, 2022)” published by the Nuclear Information Center (2023). “Nu-
clear Power Plant Refusal Map” in the “Nuclear Citizens’ Yearbook 2023” published by the

2) In the United States, Kohler, J. E., Kenneke, A. P, & Grimes, B. K. (1975) analyzed the regional popu-
lation of nuclear power plant siting regions within the United States.
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Nuclear Information and Resource Center (2023). Locations where nuclear power plants are
already in operation are excluded from the analysis.

The target years are 2000, 2010, and 2020, for which population data from the national cen-
sus is available. Regarding the calculation areas, based on the example of the Fukushima nu-
clear accident, the following zones are defined: (1) PAZ (5 km radius), (2) Conventional
disaster prevention zones (within a 10 km radius), (3) Evacuation order areas during the
2011 Fukushima nuclear power plant accident (within a 20 km radius), (4)UPZ * Indoor
evacuation areas in 2011 (within a 30 km radius), (5) Tani-created map (within a 50 km ra-
dius), (6) U.S. Embassy (80 km radius), and (7) CEZ * Chernobyl standard (100 km ra-
dius), the population of the seven zones will be calculated. To calculate the population within
zones (1) through (7), use the 2000, 2010, and 2020 census 500m mesh data and apply the
area-weighted method to calculate the circular population. The GIS software used for popula-
tion calculation is ArcGIS Pro.

To calculate the population within concentric circles centered on the planned nuclear
power plant site, it is necessary to identify the center point as the nuclear power plant site.
The planned nuclear power plant site is identified by specifying the address of the planned
nuclear power plant area down to the town/village name and then determining the represen-
tative location within the town/village that is also along the coast and obtaining the latitude
and longitude coordinates of that location. The Kaminoseki Nuclear Power Plant in Yama-
guchi Prefecture was identified as a nuclear power plant site area in Fujimoto (2025a), with
its regional population clarified. However, construction had not commenced as of September
2025, it is included in Figures 2 and 3 of this study. A list of regions where construction was
planned but canceled is shown in the map of Figure 1 (Figure 1).

2-2 Distance from the nuclear power plant and evacuation zones

This study calculates the population within circular areas centered on nuclear power plants
based on their distance from the plants. However, actual nuclear accidents, particularly the
Fukushima nuclear accident, resulted in evacuation zones and areas eligible for compensa-
tion, whose geographical boundaries were also determined by their distance from the nu-
clear power plants. Residents and businesses within these areas were subject to mandatory
evacuation, and compensation was paid. Local governments in areas where nuclear power
plants are located have established “Regional Disaster Prevention Plans” based on the Disas-
ter Prevention Basic Plan (established in June 1963, revised in June 2024)® and the Nuclear
Disaster Countermeasures Guidelines (established on October 31, 2012, completely revised
on September 11, 2024)*. These plans also determine the geographical scope based on the

3) The Disaster Prevention Basic Plan is defined as “the basic plan for disaster prevention measures of
the government, established by the Central Disaster Prevention Council in accordance with Article
34, Paragraph 1 of the Disaster Countermeasures Basic Act (Law No. 223 of 1961).” Cabinet Office
Policy Coordination Bureau (Disaster Management Division), HP address is https://www.bousai.go.
jp/taisaku/keikaku/kihon. html#syusei (Accessed on March 10, 2025)

4) The same guidelines are defined by the Nuclear Regulation Authority as “measures established by
nuclear power plant operators, heads of designated administrative agencies, heads of designated local
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Figure 1: List of areas where nuclear power plant construction has been suspended
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Source: Nuclear Information Center (2023), based on the Nuclear Citizens’ Yearbook 2023.

Note 1: The names of nuclear power plants scheduled for construction are provisional.

Note 2: The latitude and longitude information for each planned site is based on the representative location of the
address (town name) of the area where the nuclear power plant was planned to be located, and coastal locations
have been selected.

distance from the nuclear power plant. PAZ (5 km radius) and UPZ (5-30 km radius) zones
have been established.

In Fukushima Prefecture and throughout Japan, spatial radiation levels and soil contamina-
tion levels are measured at very limited locations using monitoring posts. However, when the
areas where these measurements are geographically distributed are shown on a map as “ac-
tual regions,” the radiation levels and contamination levels do not necessarily vary propor-
tionally with distance. However, factors such as wind direction, weather conditions, wind

administrative agencies, local public entities, designated public agencies, designated local public enti-

ties, and other relevant parties to ensure the smooth implementation of nuclear disaster countermea-
sures in accordance with Article 6-2, Paragraph 1 of the Special Measures Law for Nuclear Disaster
Countermeasures (Law No. 156 of 1999)” (Nuclear Regulation Authority, Nuclear Disaster Counter-
measures Guidelines, 2024).
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speed, geology, and topography are corrective factors. The primary factor influencing the re-
lationship between regions and soil contamination/spatial radiation levels is distance. Fur-
thermore, in the “Regional Disaster Prevention Plans” created by each local government, the
areas targeted by the plans are delineated based on the distance from the nuclear power
plant, using concentric circular geographic ranges. Therefore, in this paper we adopt the
same methodology as Fujimoto (2025a) to analyze the spatial distribution of radiation levels
in the vicinity of nuclear power plants.

3 Population in the Vicinity of Areas Where Nuclear Power Plant
Construction Has Been Suspended

3-1 Distribution of planned nuclear power plant sites

Figure 2 shows a list of the 52 regions where nuclear power plant sites were planned and
an overview of Kaminoseki. The northernmost point is Wakkanai (Wakkanai City) in Hok-
kaido, the southernmost point is Uchinoura (formerly Uchinoura Town, now part of Kimo-
tuke Town) in Kagoshima Prefecture, the westernmost point is Chikazaki (Genkai Town)
in Saga Prefecture, and the easternmost point is Taro (formerly Taro Town, now part of Mi-
yako City) in Iwate Prefecture (Figure 2).

Regions where no nuclear power plant sites were planned are mainly areas along the To-
kaido Shinkansen line connecting Tokyo, Nagoya, and Osaka, known as the Tokaido Mega-
lopolis, as well as inland regions not facing the sea. All other prefectures in regional blocks
have regions where nuclear power plant sites were planned. Many nuclear power plants have
been planned in Hokkaido, Tohoku, Hokuriku, Chugoku, Shikoku, and Kyushu. Additionally,
even within the three major metropolitan areas, there are planned sites in southern Mie Pre-
fecture, which is distant from Nagoya, Yokkaichi, and Tsu, and in the Japan Sea side of Kyoto
Prefecture and Hyogo Prefecture, which are distant from Kyoto, Kobe, and Himeji.

By prefecture, the region with the highest number of planned sites is Hokkaido with six
regions, followed by Aomori Prefecture with five regions, Wakayama and Yamaguchi prefec-
tures with four regions each, and Iwate and Mie prefectures with three regions each. Regard-
ing the year of planning, the definition is vague®, but according to the same table, the oldest
planned site is Ashihama (Mie Prefecture) in 1963. Following the Chernobyl nuclear power
plant accident in 1986, no further plans for nuclear power plant sites have been made, with
the last plan being for Kushima (Kushima City) in Miyazaki Prefecture in 1992.

3-2 Population of municipalities in planned nuclear power plant siting areas and
population changes
Figure 3 shows the population changes in municipalities (cities, towns, and villages)
where nuclear power plants were planned to be located, from 1963 to 1992. Many are located
in small municipalities. Grants related to power plant siting and donations from power compa-
nies account for a significant portion of local government revenues, resulting in greater fiscal
flexibility compared to municipalities of similar size. As of 1975, only 11 out of 52 regions had

5) The year listed here may not necessarily correspond to the year announced by the power company.
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planned to locate nuclear power plants within the city as an administrative district (Figure
3).

As of 1980, the municipality with the largest population among those hosting nuclear
power plants was Tsuruoka (Yamagata Prefecture) with 122,000 people, the only municipal-
ity exceeding 100,000. All others had populations under 100,000, with the smallest being Ha-
mamasu (Hokkaido) with 3,977 people. Additionally, 21 regions had populations under
10,000. As of 2020, the population figures listed here include only the areas of the former
municipalities before municipal mergers. The smallest is Hamamasu (Hokkaido) with 1,206
people, and the decrease rate is —-69.6%, less than one-third of the 1980s figure.

As of 2020, mergers have been carried out in 41 regions, and when considering the popu-
lation of 2020 including the merged areas, the population of Niigata City, which includes the
Maki region, is the largest at 789,000, with an increase rate of 132.5% for the Maki region
alone. Sadowara (Miyazaki Prefecture) became part of Miyazaki City with a population of
401,000, Houhoku (Yamaguchi Prefecture) became part of Shimonoseki City with a popula-
tion of 255,000, and Aoya (Tottori Prefecture) became part of Tottori City with a population
of 188,000. However, all other regions, even after mergers, have populations of less than
100,000.

When looking at population changes in the former municipalities alone, the only areas with
increases were the previously mentioned Maki, Hidaka (Wakayama Prefecture) at 10.09,
Shima (Fukuoka Prefecture) and Koganemaru (Fukuoka Prefecture) at 15.5%, and Sado-
wara (Miyazaki Prefecture) at 21.79%, totaling five regions.

3-3 Population within a radius centered on the planned nuclear power plant site

Using the site of the nuclear power plant as the central point, set a radius for the population
and calculate the population living within the circular area. Seven zones are calculated: (1)
PAZ (5km radius), (2) Conventional disaster prevention zone (within 10 km radius), (3)
Evacuation zone during the 2011 Fukushima nuclear accident (within 20 km radius), (4)
UPZ and 2011 indoor evacuation (30 km radius), (5) Tani’s map (50 km radius), (6)U.S.
Embassy statement (80 km radius), and (7) CEZ « Chernobyl standard (100 km radius)
(Figures 4). This study will primarily examine data from 2020 and 2010, the year immedi-
ately preceding the nuclear accident, but for reference, data from 2000 is also included (Fig-
ure 6). Additionally, each figure includes the actual population around the Fukushima Daiichi
Nuclear Power Plant, where the accident occurred, for reference.

In Figure 4, the 2020 values show that the PAZ (5 km radius) is less than 38,000 people
in all regions. The highest figure is 37,000 in Koganemaru (Fukuoka), followed by 32,000 in
Sadowara (Miyazaki), 29,000 in Takatsu (Shimane), 20,000 in Asanai (Akita), and 11,000 in
Tsuruoka (Yamagata), with five regions exceeding 10,000. The lowest figures are 27 in Tori-
maki (Hokkaido), 40 in Uchinoura (Kagoshima), 333 in Taisei (Hokkaido), 453 in Kushima
(Miyazaki), 469 in Wakkanai (Hokkaido), 813 in Hamamasu (Hokkaido), 892 in Anan
(Tokushima), and Matsumae (Hokkaido) with 984 people, with eight regions having fewer
than 1,000 people. Fukushima Daiichi (Fukushima) had 0 people in 2020, but for reference,
the figure for 2010, when residents were still living there before the Fukushima nuclear dis-
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aster, was 13,000, ranking sixth in the same table.

The traditional disaster prevention zones (within a 10 km radius) established before the
Fukushima nuclear accident had the highest population in Koganemaru with 147,000 people,
followed by Shima with 113,000 people, both exceeding 100,000. Next, areas with over 50,000
people include Tsuruoka (Yamagata) with 85,000, Sadowara (Miyazaki) with 78,000, Kakui-
zhima (Okayama) with 49,000, Maki (Niigata) with 51,000, and Asanai (Akita) with 45,000.
The lowest population is 127 people in Torimaki (Hokkaido), the same as the 5 km radius,
with 734 people in Uchinoura (Kagoshima) being the only other area with fewer than 1,000
people. Next are Wakkanai (Hokkaido) with 1,073 people, Hamamasu (Hokkaido) with
1,086 people, Taisei (Hokkaido) with 1,160 people, Nogyu (Aomori) with 3,680 people, Tano-
hata (Iwate) with 4,373 people, Amakusa (Kumamoto) with 4,540 people, and Shiura (Ao-
mori) with 4,707 people, making a total of nine regions with populations under 5,000.
Fukushima Daiichi (Fukushima) has 3,846 people, but for reference, in 2010, the figure was
46,000, placing it eighth in the same table for that year.

The 20-kilometer zone designated as an evacuation zone during the Fukushima nuclear
disaster was an evacuation area that resulted in mandatory evacuations. From this example,
it can be seen that this is the area where compensation from the power company actually
occurred for mandatory evacuees. The highest number was 674,000 in Koganemaru (Fuku-
oka), followed by 611,000 in Shima (Fukuoka). Next, Sadowara (Miyazaki) has 416,000 peo-
ple, exceeding 300,000. Following this, Maki (Niigata) has 299,000 people, Tsuruoka (Yam-
agata) has 226,000 people, Kamikita (Aomori) has 169,000 people, Kakuizhima (Okayama)
has 152,000 people, Aoyama (Tottori) has 136,000 people, Chikazaki (Saga) with 103,000
people, and Hidaka (Wakayama) with 103,000 people, bringing the total to 10 regions with
populations exceeding 100,000.

The smallest population is in Torimaki (Hokkaido) with 1,167 people, followed by Hama-
masu (Hokkaido) with 1,714 people, Wakkanai (Hokkaido) with 2,696 people, Taisei (Hok-
kaido) with 5,343 people, and Matsumae (Hokkaido) with 8,986 people, all of which are un-
der 10,000 people and are all located in Hokkaido. Fukushima Daiichi (Fukushima) has a
population of 13,000, but for reference, in 2010, the figure was 76,000, which was less than
100,000. In 2010, it ranked 17th in the same table, following Asanai (Akita) with 80,000,
which was 16th. In the PAZ zone, which is the traditional disaster prevention area, Fuku-
shima Daiichi (Fukushima) ranked high in 2010, but when considering the actual evacuation
zone and compensation area within a 20 km radius, the population within the zone is not sig-
nificantly larger than that of the planned nuclear power plant site.

Assuming that a nuclear accident of the same scale as the Fukushima nuclear accident oc-
curred at the 52 planned sites, the number of areas within the 20 km radius where compen-
sation for evacuation would be payable is only 36 areas, as shown in Figure 5, ranking 17th
with Kamae (Oita) and below, totaling 36 locations. The remaining areas, including the pre-
viously mentioned 10 regions with populations exceeding 100,000, as well as Asanai (Akita),
Anan (Tokushima) with 94,000 people, and Hagi-Sanmi (Yamaguchi) with 81,000 people,
would be unable to receive compensation payments under the existing budget scales of
power companies.
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Looking at the UPZ/2011 indoor evacuation zone (30 km radius) designated in the re-
gional disaster prevention plans established after the Fukushima nuclear accident, the popu-
lations of Koganemaru (Fukuoka) and Shima (Fukuoka) exceed 2 million people at 2.102
million and 2.057 million, respectively. This is significantly larger than the 30 km radius popu-
lation of the areas where nuclear power plants are actually located, such as Tokai (Ibaraki)
with 889,000 people, Hamaoka (Shizuoka) with 721,000 people, and Shimane (Shimane)
with 425,000 people (Fujimoto, 2025a). Five regions—Maki (Niigata) with 876,000 people,
Sadowara (Miyazaki) with 518,000 people, and Kakuizhima (Okayama) with 510,000 people
—exceeding 500,000 people, and 23 regions, including Hiwasa (Tokushima) with 100,000
people, exceed 100,000 people. Within a 30 km radius, only Hamamasu (Hokkaido) has
fewer than 10,000 people, with 2,399 residents. Regions with fewer than 20,000 people in-
clude Hamamasu, plus Torimaki (Hokkaido) with 10,000 people, Kitahiyama (Hokkaido)
with 12,000 people, Matsumae (Hokkaido) with 14,000 people, and Taisei (Hokkaido) with
14,000 people, all located in Hokkaido.

Even within a 30 km radius, areas where the annual spatial radiation dose exceeded 20
mSv during the Fukushima nuclear power plant accident were designated as mandatory
evacuation zones, and some of these areas were included within the 20-30 km radius. For
reference, the population of Fukushima Daiichi (Fukushima) in 2010 was 138,000, ranking
23rd in Japan, following Hikigawa (Wakayama) with 140,000, and was of medium size, simi-
lar to the 20 km radius area, and not among the top regions. Regions with populations below
this include Kuromatsu (Shimane) with 129,000 people or fewer, totaling 30 regions. Some
areas within the 20-30 km radius include mandatory evacuation zones, and the construction
of nuclear power plants has been halted in these areas.

Compensation from the power company is payable to evacuees within a 20 km radius.
However, even assuming an accident occurs, the area affected by radioactive contamination
would not be identical to that of the Fukushima accident. Nevertheless, when examining the
actual compensation payments made in the Fukushima accident, only 30 locations within the
30 km radius were eligible for compensation payments, while the remaining 22 locations
were deemed ineligible for compensation due to the existing budget constraints of the power
companies.

Looking at the map created by Tani research (50 km radius), the top two areas are
Koganemaru (Fukuoka) with 3.93 million people and Shima (Fukuoka) with 3.80 million
people. In addition to these, areas exceeding 1 million people include Kakuizhima (Okaya-
ma) with 2.44 million people, Maki (Niigata) with 1.56 million people, Chikagazaki (Saga)
with 1.33 million people, Hohoku (Yamaguchi) with 1.16 million people, and Hidaka (Waka-
yama) with 1.09 million people, making a total of seven regions with populations exceeding
1 million. The smallest population is in Torimaki (Hokkaido) with 25,000 people, followed
by Taisei (Hokkaido) with 33,000 people, and Matsumae with 36,000 people. The five regions
with populations under 50,000 are, Kitahiyama (39,000), and Wakkanai (40,000), all in Hok-
kaido. Additionally, the only other regions with populations under 100,000 are these five re-
gions plus Nogyu (Aomori, 80,000) and Gamanosawa (Aomori, 83,000), totaling seven re-
gions. For reference, in 2010, Fukushima Daiichi (Fukushima) had 492,000 people, but in
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the same year, Amakusa (Kumamoto) ranked 14th with 567,000 people.

When looking at the 80 km radius where the U.S. Embassy in Japan issued an evacuation
advisory for its citizens, the rankings remain the same for the 10 km, 20 km, 30 km, and 50
km radii, with the first place being Koganemaru (Fukuoka) at 6.49 million people, and the
second place being Shima (Fukuoka) at 6.43 million people. The third-ranked Kakuizhima
(Okayama) has 6.17 million people, and the fourth place is Chikazaki (Saga) with 5.01 mil-
lion people, with these four regions exceeding 4 million people.

Regions exceeding 2 million include Hidaka (Wakayama) with 3.42 million, Hohoku (Yam-
aguchi) with 2.86 million, and Hamamasu (Hokkaido) with 2.79 million, Miyama (Mie) with
2.78 million, Ashihama (Mie) with 2.48 million, Takatsu (Shimane) with 2.36 million, Hagi-
Sanmi (Yamaguchi) with 2.01 million, with 11 regions exceeding 2 million. Only two regions
have populations below 100,000, with the smallest being Wakkanai (Hokkaido) at 63,000 and
Taisei (Hokkaido) at 76,000.

In 2010, Fukushima Daiichi (Fukushima) had a population of 1.98 million, ranking second
to Togi_Suzu (Ishikawa) with 2.07 million in the top 15. Regions with fewer people include
Kuromatsu (Shimane) with 1.96 million and 39 other areas.

This area is mostly not designated as a mandatory evacuation zone and has primarily un-
dergone recovery efforts through decontamination projects. However, even if residents
evacuated, they would not be eligible for ongoing compensation, with only partial compensa-
tion having been paid. Assuming that contamination similar to that caused by the Fukushima
accident spreads and similar partial compensation payments occur, compensation payments
within an 80 km radius would be feasible for 39 locations, and, compensation payments would
be impossible within the budgetary scope of existing power companies.

CEZ/The Chernobyl standard (100 km radius) corresponds to the area covered by soil
contamination maps created in Japan after the Fukushima accident and includes regions
where contamination spread beyond the northern part of Ukraine, as the nuclear power plant
site, following the Chernobyl accident. It’s noted that contamination has actually spread be-
yond the 100 km radius not only in Ukraine but also in Belarus and Russia.

Within the 10 km, 20 km, 30 km, 50 km, and 80km zones, the top-ranked area is Kogane-
maru (Fukuoka). The ranking had remained consistent with Shima (Fukuoka) in second
place, but within the 100 km radius, the top position was held by Hidaka (Wakayama) with
11.9 million people, followed by Miyama (Mie) with 11.5 million people, and Ashihama
(Mie) with 11.3 million people, with three regions exceeding 10 million people. This was fol-
lowed by Kakuizhima (Okayama) with 9.66 million people, Koganemaru (Fukuoka) with
8.00 million people, Shima (Fukuoka) with 7.70 million people, Kumano (Mie) with 6.77
million people, Chikazaki (Saga) with 6.57 million people, and Hohoku (Yamaguchi) with
5.50 million people, all exceeding 5 million people. The only area with fewer than 100,000
people is Wakkanai (Hokkaido) with 69,000 people, and the only areas with fewer than 1
million people are Tori-maki (Hokkaido) with 241,000 people, Kitahiyama (Hokkaido) with
400,000 people, Matsumae (Hokkaido) with 474,000 people, Kozo (Wakayama) with 850,000
people, and Nachi-Katsuura (Wakayama) with 915,000 people, totaling six areas.

The 100 km radius is an area that has been the focus of soil contamination maps and inten-



Osaka Keidai Ronsyu, Vol. 76, No. 4

64

‘T 9.n31] SE oWeg :92IN0g

16565021 [ €99908°¢€ 1861 ToMO( JLOII[F NH0BNY) UMOJ, [{OSOUTEY] UMOJ, I{OSOUTLIEY] EXGIREIENE SURIECITY [ (>Imsjeiq 1yonFewes) ppsoulmey | -
TIVESTIET LTVZ8ETE 2661 J9MO] JLIR[ NUSNAY] KD ewirysny] A ewiysny] 51M93J01d ezeAI (301 D{eZBATN) BUIYSY] %5
¥22986°0ET FOTLOT'TE GL6T JO9MO  ILNIIY :ﬂw«:%& UMOJ, 93nsjowursp umof, eanouryd) ERUIREIEAR | —WE_QWOMNM A‘u.:duunuu,um 1E_Sﬂamgv eanourys) 16
0V8826°641 £299€€ 7€ GL6T ToMO] JLOI9[ NUSNAY] K1) esmyeury UMO, BSTH[EUTy QIN}I9JA1 OJOWEBLINY] (31Md3Ja1 0JOWIBLINY]) BSNYEUIy 05
GE0E86F TET €25070'2¢ GL6T 19M0d DI NySNAY] A1) plezeliN UMO], BIEMOpPES 2IM9Ja.1] D{RZBAIN (9IMO95a1] BezZeATN) BIemopes 67
PT0S06'TET ¥83208'2¢ 1861 19MO LI NYSNAY] 10 piees UMQ, SBIEY 2ImPajal] BN (oIMP9§al1d BJQ) drWEY] 87
£E00S6'TET 026.08°2€ 0961 JOMO] JLIA[E NYSNAY] ) 1yers UMO], QBWEy] 2IMP3J91] BNO (2MpojaI] BNQ) SewRy-RWRREe], | Ly
89¥609T°0ST 6GL68G°CE GL6T J9MO IO Zﬂw:%v— xﬁ_U BUIYSOI] umog, ewnys 2IM109Ja.1 eyonyn,g mo‘—ﬂuuowo\_m N&Oﬂ&:nﬁv thEOENM.OV* 9%
633828'651 €6081G°€E SL6T 19MOJ LY NYSHAY UMOJ, Texuoy UMOJ, exudy 9Injo9)a] ees (enpajaId BES) BezeNIy) Sv
Z6TEIT0ET 899229°¢E GL6T 19MOJ JLOS[F NYSNAY A1) ewysoyp UMOJ, BUIYS EXGIRETEYE I TN (9IMO9JR1] BONYN,]) BWIYS Iad
820VEG €51 659203 €€ 9261 JoMO JHE MOIYS UAMO], OJUBWIIYS UAOJ, eAEBNOqnY] 91M29J31 14203] (3IM19J1d TYD03) EMEBOqRY] (32
SYGIEOT EET 0¥gy90°ce SL6T 19M0d OLIIS[H NHOHIYS UMOJ, orysoJmyy umo[, eses 212951 IY203] (343914 T20Y[) e v
CETVVETET TrEV8SEe §L61 1OMOJ OLI9[H NHONIYS UMOT, OATey[ UumoJ, ueureyy SINIJRI BUIYSNNOT, (91NJ09§91] BWIYSNYO]) UBUIEY] 154
8G6VZSTET FIT60L'CE GL61 10MOJ OLII[H W[OS UMOJ, WEUTA UMOJ, BSEMTH SINJAI] BWIYSISO], (IN}I3JA1] BWIYSISO],) BSEMIH oF
9S9VFVCET €86850°CE SL6T 1OMOJ LRI NHONIYS A1) eunfemn UMQ[, BIIYSNST, MDY SWIFH (9IMO9pa1q SWIY) EWIYSNST, 6
8GSITLFET €EBIE]'EE 9261 1oMOd ILIIS[H NHOHIYS A1) ueuy A1) ueny 2INI3)31d BWIYSNYOL (91N}23J91 BWIYSNYO],) UBUY 8¢
GTSOVE TET G06L8ETE 2861 19MOd DLIII M{OBNY) A1) ey A1) Bey 91n199J0.1] TyoNFeurex (9IMO9)a1 [YoNTewex) IWues ey | L€
208998°0ET 0V8L8Z V€ <61 TOMOJ LR Mm0BNY)) D[OSOUOWIS UMOT, W{OUNOH EXQTREEYE RARECITN (91MJ9Ja1] IPNFEWEL) M{OYNOH 9¢
8GG0L9'TET 6159L97€ GL6T ToMOJ JLNII[F N0SNY) a1 ey UMOJ, BMESEUIR], EXGIREIEXE RURIECTTY (9IN}3Ja1] [YONTEWEE) EMESEUIR], 3
8L9L08'TET 139069°7€ GL6T 19MOJ JLIDA[F NOSNY) A1) epnse\ A1) epnsey 2INPIJRI SUBWIYS (3IN}9p21] SUBWIYS) NSJeNE], ¥e
652018 251 TS9090°SE CL61 ToMOJ SR M0INY) A1) Nsjon A1) nsjon 5IN}9aJ91 SUBWIIYS (9IN}3)o1] SUBIIS) NSJEWOINy] 3
89€L00FET 9IVOLES'GE 1861 19M0J JLIPDI[F NHOBNY) A1) monor, umoy, eAoy 2ImPdJald LonoL, (9amd3ga14 topeL) ehoy (44
F9860€FET 80GLILFE SL61 19MO4 SLIIF NHOINY) A1 uozig uMOJ, 3SEUTH 9IMI3J91] PWEABO (3INn339p014 BWIBAEN() BUIYZINYEY] 1€
G6V2SL8VET 987879°GE GL6T Auedwo)) 1omoq dLNO3[F [esuey] A1) o3urjofy] UMOJ, BUBYIUNY| EXTIRETEYE RUTYST] (9IMO9J91J 0j0A3]) BrURYILINY] 0¢
128,087 ¥ET 225019°6¢ 6961 Auedwio) 19mod JLO9[Y Iesuey] UMOJ, UdsSuQ-uIys umoJ, exesewreyq EXTTRETEXE RUTST] (2Imd9§a1J 0S0LH) eyesewel 62
8090T9FET 296879°GE GL6T Kueduio)) 1omog JLIIS[F [esuey] UMOJ, TUey] MO, TWNSEY] SIN3Ja1] 0S0KH (91M)93ja1 0S0A) TWmSEy| 3
€/8T007'GET 0£685°€E 961 Auedwo) 19omoJ L[ [esuey] UMO, BWRYRIYS umo], emesnjig 21n)09Ja.1] BWRARYRA (9Imd9pa1 ] eweAeyeN ) eMeSDIH 12
TYPS90°SET 23L936°€E CL6T AURdUO]) 19MOJ SHIOD[Y [BSUEY] UMOT, BEPIH UMO, BEPIH SIMOoJald BURARSE | (3IMd3Ja1] BUIRARSE) BXEPIH 92
L6EE6]GET TIE0¥SCE 8961 %:mQEOU J9MO JLNO9[Y Tesuesp umoJ, ojowrrysnyy UMmoJ, eZO3y| CRUIREIEAR | Nﬂﬂm%mv—ﬁg mo‘—ﬂuuowc\_m Nﬂﬂam%m&m\u}v BZOY Gg
8GSY106'SET P79L5G°€E 6961 Auedwo)) 1omog J1N3[F resuey| UMO], BINNSIBY-TYIBN UMO], BINNSIEY-TYIBN EXGTRETEYS IV TTY (21N09J91] BUIRARYEAY) BINNSIENTUIEN | 12
G528z 9eT TL682T¥E 1861 Auedwio) 19mod LIS NANYY UMOT, nOyR] umo, eweAIN 2IMPIJRI] SMA (3IM29J21d YN BWEATAL €2
00S22V'9ET VIV6IGTE €961 AUredio) 19m0d SMI9[H NNy UMOL, B[O UMOJ, OS[TURU UMOJ, [9SI3] UMOJ, OJUEN] 21M93J91d SN (3IN}3J1d GIA) PWEIISY 3%
TSBIET9ET G3S68'CE TL6T Auedwio) 19mod SLPI[F NqnY) A5 ouewmyy A5 ouewnyy 21291 TN (329521 SMN) U 1c
GISVEL'9ET L8ESTT'LE SL6T Auedwio) Jomod LI MHMOH umog, eiyS umog, 130T 2IMOIJAI BMEHIYS] (51M29J21 BMBNIYS) NZNS 130T 0%
OGHTISZ LET 07682 LE GL61 Kuedwio)) 1om0 ] JLO3[F MSLIS[OF] UMOJ, 0JON UMOJ, BN QINIJAI] EMENIYS] (IN3Ja1] EMENIYS]) NZNG NIBWOIS | 61
POIVE0TIT 68EETG°LE L2961 %:&QEOU J9MO ] JLIII[F nN}oyoJ, b_u NE@W_ENE_E\GBOH\ AN UMOJ, }eP() UMO], oTWEN MO ewysnyn,y thﬂuuo.wohn— NE_JwZMﬂvmu m&N—uO\Q_ENZ 81
696908'8ET 8G619L°LE 6961 Auedwo) 19MO LI MYOYOT, 10 e1esuN umoy, e 21npa3ja1] BIRSIN (°4md9pa1d BIeSIN) PlEIN LT
LISV8Y6'TVT €E82T6'6E SL6T Aueduwio) 19mog LIS NYOYOT OTEIIA PIeUOURL OTEIIA BIRUOURL, M1 Ajem[ (212921 djeM]) EBlRyoUR], 9T
0080T8'THT 656565 07 61 AUedWo) 10MO] JLI9[F YOO, KD 1y KD 1y S1M20J21 JeM] (3IN)09Jo1] DJEM]) [WEUOF] o1
2806£00°2FT 62TTSL°6E SL6T Auedwo)) 1oMO SLIII[Y NOYQ], A1) o3eATIN umo, 0Je], M9 LM (2IMO9paI] M) ole], jat
FPG0S9L°6ET RG8/8.°8¢ GL6T %:@Q—Eﬂvo A9MO ] IO n}oyoJ, b_U BjonInsy, E—U eyonunsp, CALIREICAR | mumMNENV nwujuov.wm\_nm mumMNEN>v ejonnsy, e1
65£066 6ET 9E6TLT O SL6T AUedio)) 1om0d SHII[H WOYO], A1) 0ISON A1) 0ISON IO BINY (21m29pa.1 BINY) TeUBSY [4s
GLVI9Z TVT 2I1geeL’ 0V GL6T %:&QEOU J9MO ] JLII[F N}oyoJ, umog, njoyoy, UmoJ, ejruuesy 2N Lowoy AU\ZZQOMQ\_L _h0=—0<v ejnruues| 11
8C0SLET VT SITGEV TV [T KUedWo)) JOMO] JLI9[F MOYO], A NSy A nSIy 51M25J21 HOWOY (3N HOWOY) EIROWIIS 01
IVLIEETIT SLIEVETY SL6T Auedwo) 1omod NI N{OYOL, 9Te[[IA HOPIYSESIH] 9TE[IIA HOPIYSESIH] 2IMI3J31J Howoy (9INO3JRI] OWOY) TYsnoN 6
8E0CEE THT 87LE1S T CL6T Auedwo)) 1omod LAY Myoyo], 93e[[I\ LopIyseSIH a3e[[IA LIOpIyseSIH 21n)09Ja1] LIoWoy (2IM}J9§o1 IOWOY) BMBSOUBIED) 8
29L162E 07T 605830 T% SL61 Kuediio)) J9M0J SLIPI[T MYOYOL A1) ereaesoyson oBe[IIA BNIUS 2Im}dJe1] HOWOY (IO HOWOY) BMNIYS P
F0O088T 0FT 0SECIV 1V GL6T >=mn—ECU J9MO  ILNIA[F OpIex oy UMO], oetNSIEN UMO], oetNS)eN oprexyoy AC—J—N#&CIV QruInsieA 9
LTSYL8'6ET CEVLYV TV SL61 AUedWo) 1m0 IL93[d OPIBPIOH UMO], BUEIDS UMOT, PUEATEI OPIESOH (OPIEY{OH) BUrBAIeIny] S
G6T698'6ET 3265992y SL6T Auedwo) 1omod LI OPIESPIOH OE[IIA PEWeWIYS BRI\ P{EWRWIYS OPIEOH (OPIEXOH) Blewlo], 4
£80S6€TVT £802L5°€Y SL6T Auedwod Jomod SHP[Y OPIENHOH A1 LISy OS¥[[IA NSEWBWRE] OPIEXOH (OPIBY{OH) NSEWeWeH €
9ELVLL6ET 8LI6SE GV 9L6T Auedwo)) 1omoq SN OPESTOH UMOT, BUERS UMQ[, 19ste], OPIEPOH (OPTEXOH) ToSTE], 4
£9696 TVT T95287°Sy SL6T Aueduwio) 1omo LN OPIEPIOH 10 reuespEm A1) TeuByEM OpIEOH. (OPIEOH) TBUBEM T
SpmI3uoT opmneT
Juiod SUIpUE)S o) Jo ook pautelq UONOIPSLIN SABY 0) PI[NPIYS (0202) pauue|d sem UONONLSUOD (G26T) pouue[d SeM UOHONISUOD pouue[d sem UonEI0] UK 0P oMo EoPNN pouUEd | ON

UONBULIOJUI SPNYFUO]
pue apne]

sem ey Auedwod 1amod d10d

21oym saniedoTungy

a1oym saniedmuny

QI9YM IR AINIIJAI]

papuadsns Uadq sey uonon.isuod jue[d Jomod JES[ONU 2I0YM SBITR JO MIIATIAQ g I3




Lessons from Fukushima Revisited: Population Risk and Community Vulnerability in

Figure 3: Population of municipalities where nuclear power plant construction

has been suspended

Population in | Population in | Population in | Population in Population growth|Population growth| Population within
No. Planned Nuclear Power 1980( ) 1989 2020‘ ) 2029 Merged | rate (1980i2020> ratc{lQSOiZOZO) 100 km of nuclear|
Plant Name (excluding (including (excluding (including | or not (excluding (including power plants
mergers) merged areas) mergers) merged areas) mergers) merged areas) (2020)

1 Wakkanai (Hokkaido) 53,471 — 33,563 — | No -37.2% — 69,320

2 Taisei (Hokkaido) 3,813 16,051 1,375 7,398 | Yes -63.9% -53.9% 474,300

3 s (Hokkaido) 3,977 40,783 1,206 56,869 | Yes -69.7% 39.4% 3,320,575

4 Torimaki (Hokkaido) 3,138 — 1,356 — No -56.8% — 241,496

5 Kitahiyama (Hokkaido) 8,073 16,051 4,508 7,398 | Yes -44.2% -53.9% 400,017

6 Matsumae (Hokkaido) 17,524 6,260 No -64.3% 1,149,417

7 Shiura (Aomori Prefecture) 4,059 68,738 1,791 51,415 | Yes -55.9% -25.2% 1,391,749

8 Gamanosawa (Aomori Prefecture) 9,975 — 5,955 — No -40.3% — 1,307,323

9 Noushi (Aomori Prefecture) 9,975 — 5,955 —| No -40.3% — 1,263,959

10 Shimokita (Aomori Prefecture) 71,567 47,610 No -33.5% 1,107,832
11 Kamikita (Aomori Prefecture) 10,473 22,587 8,246 16,428 | Yes -21.3% -27.3% 1,513,903
12 Asanai (Akita Prefecture) 60,674 76,028 42,785 49,968 | Yes -29.5% -34.3% 1,479,657
13 Tsuruoka (Yamagata Prefecture) 122,347 153,330 87,894 99,751 | Yes -28.2% -34.9% 1,495,631
14 Taro (Iwate Prefecture) 5,710 78,617 2,855 50,369 | Yes -50.0% -35.9% 1,277,351
15 Honami (Iwate Prefecture) 39,013 43,683 30,830 33,043 | Yes -21.0% -24.4% 1,178,648
16 Tanohata (Iwate Prefecture) 5,225 — 3,059 — | No -41.5% — 1,285,499
17 Maki (Niigata Prefecture) 11,972 730,733 27,846 789,275 | Yes 132.6% 8.0% 2,253,495
18 | Namie-Odaka (Fukushima Prefecture) 96,897 37,208 8,937 60,928 | Yes -90.8% 63.7% 3,678,909
19 | Shiromaru_Suzu (Ishikawa Prefecture) 10,273 31,277 5,152 15,687 | Yes -49.8% -49.8% 1,760,141
20 Togi_Suzu (Ishikawa Prefecture) 13,241 30,636 5,950 18,630 | Yes -55.1% -39.2% 2,172,522
21 Kumano (Mie Prefecture) 26,062 28,720 14,945 15,965 | Yes -42.7% -44.4% 6,777,300
22 Ashihama (Mie Prefecture) 16,961 38,027 8,706 18,804 | Yes -48.7% ~50.6% 11,332,335
23 Miyama (Mie Prefecture) 12,776 26,268 7,132 14,604 | Yes -44.2% -44.4% 11,557,838
24 | Nachi-Katsuura (Wakayama Prefecture) 23,006 — 14,137 — No -38.6% — 915,590
25 Koza (Wakayama Prefecture) 7,404 26,256 3,817 14,959 | Yes -48.4% -43.0% 850,593
26 Hidaka (Wakayama Prefecture) 6,973 — 7,673 — | No 10.0% — 11,914,088
27 Hikigawa (Wakayama Prefecture) 6,400 26,617 3,044 20,262 | Yes -52.4% -23.9% 2,363,340
28 Kasumi (Hyogo Prefecture) 15,520 26,694 10,088 16,064 Yes -35.0% -39.8% 2,324,052
29 Hamasaka (Hyogo Prefecture) 12,821 21,514 8,342 13,318 | Yes -34.9% -38.1% 2,389,851
30 Kumit (Kyoto Prefecture) 13,178 72,966 8,842 50,860 | Yes -32.9% -30.3% 2,743,449
31 Kakuizhima (Okayama Prefecture) 10,821 49,306 6,763 32,320 | Yes -37.5% -34.5% 9,663,476
32 Aoya (Tottori Prefecture) 9,312 184,601 5,591 188,465 | Yes -40.0% 2.1% 2,648,276
33 Kuromatsu (Shimane Prefecture) 28,264 32,785 20,637 22,959 | Yes -27.0% -30.0% 2,874,060
34 Takatsu (Shimane Prefecture) 52,756 59,040 42,367 45,003 | Yes -19.7% -23.8% 3,272,258
35 Tamagawa (Yamaguchi Prefecture) 5,421 74,846 2,383 44,626 | Yes -56.0% -40.4% 3,118,988
36 Houhoku (Yamaguchi Prefecture) 18,038 325,478 8,338 255,051 Yes -53.8% -21.6% 5,506,246
37 Hagi_Sanmi (Yamaguchi Prefecture) 53,693 74,846 35,135 44,626 | Yes -34.6% -40.4% 3,611,736
38 Anan (Tokushima Prefecture) 61,253 82,715 46,343 69,470 | Yes -24.3% -16.0% 4,223,331
39 Tsushima (Ehime Prefecture) 16,061 110,920 9,474 70,809 | Yes -41.0% -36.2% 2,001,646
40 Hiwasa (Tokushima Prefecture) 7,142 11,866 4,142 6,222 Yes -42.0% -47.6% 3,161,894
41 Kainan (Tokushima Prefecture) 6,856 14,397 4,551 8,358 | Yes -33.6% -41.9% 2,583,296
42 Saga (Kochi Prefecture) 4,986 16,116 2,983 10,262 | Yes -40.2% -36.3% 1,685,659
43 Kubokawa (Kochi Prefecture) 17,646 26,438 11,632 15,607 | Yes -34.1% -41.0% 1,977,225
44 Shima (Fukuoka Prefecture) 14,335 66,220 16,564 98,877 | Yes 15.5% 49.3% 7,707,163
45 Chikazaki (Saga Prefecture) 7,463 — 5,609 — | No -24.8% — 6,579,754
46 Koganemaru (Fukuoka Prefecture) 14,335 66,220 16,564 98,877 | Yes 15.5% 49.3% 8,004,760
47 Takayama-Kamae (Oita Prefecture) 11,258 96,534 6,328 54,306 Yes -43.8% -43.7% 1,666,135
48 Kamae (Oita Prefecture) 11,258 96,534 6,328 66,851 | Yes -43.8% -30.7% 1,706,708
49 Sadowara (Miyazaki Prefecture) 26,932 329,751 32,797 401,339 | Yes 21.8% 21.7% 1,872,291
50 Amakusa (K Prefecture) 6,514 121,574 2,607 75,783 | Yes -60.0% -37.7% 3,797,853
51 Uchinoura (Kagoshima Prefecture) 6,863 23,361 2,677 14,227 Yes -61.0% -39.1% 2,059,110
52 Kushima (Miyazaki Prefecture) 29,420 — 16,822 — No -42.8% — 2,154,107
- | Kaminoseki (Yamaguchi Prefecture) | 6773 | —] 2342 | —[ N -65.4% | —] 5,147,698

Source: Compiled based on the 1980 and 2020 national censuses.
Note 1: If a municipality merged between 1980 and 2020, the figures include those of the municipality as of 1980, assuming
the merger occurred in 1980. These are shown as “1980 population (including mergers).”
Note 2: For municipalities that underwent mergers between 1980 and 2020, the population residing in the area of the munici-
pality designated for nuclear power plant construction in the 1980s is shown as “2020 Population (excluding merger-related

changes).”

Note 3: For nuclear power plant sites spanning multiple municipalities, the population figures are the sum of the populations
of each municipality. Additionally, if a municipality has undergone a merger, the population calculations for both merged and
unmerged municipalities are the same as those in Notes 1 and 2.
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Lessons from Fukushima Revisited
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Figure 7: Map of areas within a 30 km radius of nuclear power plant construction
suspension areas

—_—
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Tof Lot i

Source: Same as Figures 1, 2, and 3.
Note 1: The numbers on the map correspond to the numbers shown in Figures 2 and 3.

sive spatial radiation measurements. In particular, evacuation advisories within this radius
were not officially announced by domestic or international authorities following the Fuku-
shima nuclear disaster. The 2010 figure for Fukushima Daiichi (Fukushima) was 3,614,000,
ranking 14th after Hagi-Sanmi (Yamaguchi) at 3,813,000, which was 13th.

Additionally, figure 7 shows a map indicating the 30 km radius zone from the construction
suspension area, and figure 8 shows the 100 km radius zone. Figure 9 illustrates the popula-
tion scale within the 100 km radius zone of the suspension area using the size of circles
(Figures 7, 8, and 9).
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Figure 8: Map of areas within 100 km of nuclear power plant construction suspension areas
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Source: Same as Figures 1, 2, and 3.
Note 1: The numbers on the map correspond to the numbers shown in Figures 2 and 3.

4 Population by Zone in Areas Where Nuclear Power Plant Construction
Has Been Suspended

4-1 Population by zone within the 30 km radius

In Figure 10, looking at the 3 km radius area as of 2020, Takatsu in Masuda City (Shi-
mane) has the largest population at 12,000, followed by Sadowara in Miyazaki Prefecture
with 11,000, Koganemaru in Fukuoka Prefecture with 9,309, Kamikita in Aomori Prefecture
with 6,344, and Kasumi (Hyogo) at 6,025 people, all exceeding 5,000 people. In the same
year, Fukushima Daiichi had 0 people, the lowest number, but in 2010, it had 0.2 million peo-
ple, ranking eighth from the top. Natchi-Katsuura (Wakayama) ranked 30th with 979 people,
and the 23 regions below it had fewer than 1,000 people, with the smallest being Wakkanai
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Figure 9: Population within a 100 km radius of planned nuclear power plant sites
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Source: Same as Figures 1, 2, and 3.

(Hokkaido) with 18 people. For reference, in Figure 11, Fukushima Daiichi (Fukushima)
had 2,780 people in 2010, which was second only to Shiromaru-Suzu (Ishikawa) with 2,796
people in the same year (Figures 10, 11, and 12).

Within a 3-5 km radius,Koganemaru (Fukuoka) has the highest population at 28,000, fol-
lowed by Sadowara (Miyazaki) with 20,000, Asanai (Akita) with 18,000, and Takatsu (Shi-
mane) with 16,000, making four regions exceed 10,000. In 39th place, Hohoku (Yamaguchi)
has 822 people, and the 14 regions below this have fewer than 1,000 people, with the small-
est being Uchinoura (Kagoshima) with 3 people. For reference, in 2010, Fukushima Daiichi
(Fukushima) had 10,000, which was the fourth highest in the country, following Takatsu
(Shimane).

Within the 5-10 km radius, the top three are Koganemaru (Fukuoka) with 109,000 people,
Shima (Fukuoka) with 106,000 people, and Tsuruoka (Yamagata) with 74,000 people, all ex-
ceeding 50,000 people. The 20th place, Kumano (Mie), has 9,989 people, and the remaining
33 regions have fewer than 10,000 people.

The smallest is Torimaki (Hokkaido) with 100 people, followed by Hamamasu (Hokkaido)
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with 273 people, Wakkanai (Hokkaido) with 604 people, Uchinoura (Kagoshima) with 694
people, and Taisei (Hokkaido) with 827 people, all of which have fewer than 1,000 people.
For reference, Fukushima Daiichi (Fukushima) had 33,000 people in 2010, which was sec-
ond to Hidaka (Wakayama) with 34,000 people in the same year.

Within the 10-20 km zone, Koganemaru (Fukuoka) has 527,000 people, Shima (Fukuoka)
has 498,000 people, and the areas exceeding 100,000 people are Sadowara (Miyazaki) with
337,000 people, Maki (Niigata) with 248,000 people, Tsuruoka (Yamagata) with 140,000, Ka-
mikita (Aomori) with 138,000, and Aoya (Tottori) with 117,000. The smallest is Hamamasu
(Hokkaido) with 628, the only area with fewer than 1,000 people. The 45th-ranked Tanohata
(Iwate) has 9,160 people, and the eight regions below it have fewer than 10,000 people. In
2010, Fukushima Daiichi (Fukushima) had 30,000, which is the second-lowest figure in the
country, following Kushima (Miyazaki) with 31,000 in the same year.

Within a 20-30 km radius, Shima (Fukuoka) has 1,446,000 people and Koganemaru
(Fukuoka) has 1,427,000 people, both exceeding 1 million. Next is Maki (Niigata) with
577,000 people, followed by Sadowara (Miyazaki) with 101,000 people. Only eight regions
have populations under 10,000, with the smallest being Hamamasu (Hokkaido) with 685 peo-
ple, followed by Kitahiyama (Hokkaido) with 1,727 people, Matsumae (Hokkaido) with 5,163
people, and Gamanosawa (Aomori) with 8,020 people, Nogyu (Aomori) with 8,297 people,
Shiromaru_Suzu (Ishikawa) with 8,657 people, and Taisei (Hokkaido) with 9,516 people,
and Torimaki (Hokkaido) with 9,679 people. In 2010, Fukushima Daiichi (Fukushima) had
61,000 people, but it was followed by Amakusa (Kumamoto) with 65,000 people, ranking 22
nd.

4-2 Population by zone outside the 30 km zone

The area outside the 30 km zone, which is not a mandatory evacuation zone but primarily
subject to decontamination efforts and reconstruction policies, will be examined. In the 30-
40 km zone, the highest population is in Kakuizhima (Okayama) at 922,000, followed by
Koganemaru (Fukuoka) at 892,000 and Shima (Fukuoka) at 718,000, all exceeding 500,000.
The 18th highest is Hagi-Sanmi (Yamaguchi) at 100,000, exceeding 100,000.

The lowest figure is 875 in Wakkanai (Hokkaido), the only area with fewer than 1,000 peo-
ple. Including this, the total population of the Sanmi (Hokkaido) with 4,044 people, Torimaki
(Hokkaido) with 6,792 people, Nogyu (Aomori) with 7,727 people, and Gamanosawa (Ao-
mori) with 8,898 people, all have fewer than 10,000 people. In 2010, Fukushima Daiichi
(Fukushima) had 91,000 people, but it ranked 25th, following Namie-Odaka (Fukushima)
with 73,000 people, and was below the median.

Within a 40-50 km radius, Shima (Fukuoka) had 1.02 million people, and Kakuizhima
(Okayama) had 1.01 million people, exceed 1 million people, followed by Koganemaru
(Fukuoka) with 938,000, Houhoku (Yamaguchi) with 826,000, and Chikazaki (Saga) with
759,000, all exceeding half million. The smallest population is 4,291 in Wakkanai (Hokkaido),
and together with Torimaki (Hokkaido) at 7,611, making these two regions the only ones
with fewer than 10,000 people.In 2010, Fukushima Daiichi had a population of 262,000, rank-
ing 14th, while Ashihama (Mie) had 267,000.
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Within the 50-60 km zone, the four regions with populations exceeding 1 million are Ha-
mamasu (Hokkaido) with 1.67 million, Chikazaki (Saga) with 1.59 million, Kakuizhima
(Okayama) with 1.25 million, and Shima (Fukuoka) with 1.00 million, all exceeding 1 million
people. The 10th-ranked Takayama-Kamae (Qita) had 529,000 people, with all areas exceed-
ing 500,000 people.The lowest figures were recorded in Wakkanai (Hokkaido) with 5,142
and Kitahiyama (Hokkaido) with 7,514, with only these two regions falling below 10,000. In
2010, Fukushima Daiichi had 556,000 people, ranking 9th, followed by Hidaka (Wakayama)
with 600,000.

In the 60-70 km zone, there are three areas with over 1 million people: Takatsu (Shimane)
with 1.27 million, Kakuizhima (Okayama) with 1.25 million, and Chikazaki (Saga) with 1.22
million. The smallest is Wakkanai (Hokkaido) with 7,100, the only area with fewer than
10,000 people. In 2010, the population of Fukushima Daiichi had a population of 654,000,
ranking 9th, followed by Namie-Odaka (Fukushima) with 687,000.

The 70-80 km zone also has six areas with populations exceeding 1 million, including Mi-
yama (Mie) with 1.30 million, Tamagawa (Yamaguchi) with 1.23 million, Kakuizhima
(Okayama) with 1.21 million, Hidaka (Wakayama) with 1.19 million, Ashihama (Mie) with
1.10 million, and Kuro Matsubara (Shimane) with 1.09 million. The smallest is Taisei (Hok-
kaido) with 9,620 people, the only one with fewer than 10,000 people. Including Taisei , seven
regions have populations under 100,000: Wakkanai (Hokkaido) with 11,000, Torimaki (Hok-
kaido) with 35,000, Kitahiyama (Hokkaido) with 41,000, Nachi-katsuura (Wakayama) with
47,000, Kozo (Wakayama) with 47,000, and Shiura (Aomori) with 76,000. In 2010, Fuku-
shima Daiichi had a population of 284,000, ranking 31st, just behind Amakusa (Kumamoto)
with 297,000, but far below the median.

Within the 80-90 km radius, there are six regions with populations exceeding 1 million,
including Miyama (Mie) with 3.56 million, Hidaka (Wakayama) with 3.35 million, Ashihama
(Mie) with 2.35 million, Kumano (Mie) with Maki (Nigata) with 1.06 million, Kakuizhima
(Okayama) with 1.40 million, and. The smallest is Wakkanai (Hokkaido) with 4,721 people,
the only area with fewer than 10,000 people. Including Wakkanai, the five regions with popu-
lations below 100,000 are Torimaki (Hokkaido) with 59,000 people, Kamikita (Aomori) with
70,000 people, Taisei (Hokkaido) with 76,000 people, and Kitahiyama (Hokkaido) with
87,000 people. In 2010, Fukushima Daiichi had a population of 382,000, ranking 25th, follow-
ing Aoya (Tottori) with 419,000, but below the median.

Within the 90-100 km radius, there are 11 regions with populations exceeding 1 million,
including Ashihama (Mie) with 6.49 million, The population of Miyama (Mie) is 5.26 million,
and that of Hidaka (Wakayama) is 5.13 million, both exceeding 5 million. The population of
Kumano (Mie) is 3.98 million, that of Kakuizhima (Okayama) is 2.08 million, that of Hohoku
(Yamaguchi) is 1.65 million, that of Anan (Tokushima) is 1.62 million, Kumihama (Kyoto)
with 1.33 million, Amakusa (Kumamoto) with 1.25 million, Aoya (Tottori) with 1.19 million,
and Hikigawa (Wakayama) with 1.10 million all exceed 1 million.

The smallest is 681 in Wakkanai (Hokkaido), and including the second-smallest, Kamikita
(Aomori) with 59,000, those with fewer than 100,000 include 75,000 in Togi-Suzu (Ishikawa),
77,000 in Torimaki (Hokkaido), and 77,000 in Hamamasu (Hokkaido).
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Population Risk and Community Vulnerabili

Lessons from Fukushima Revisited
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Population Risk and Community Vulnerabili

Lessons from Fukushima Revisited

'C PUB ‘7 ‘T S9ING1 SB SRS :90.1M0S

BTSN PSS PSS PSS BTSN PSS
BITIET g 7 e1g8ie 7 g 7 956762 7 ot 7 BI8'6L9 7 i 50898 iR 7 159'682 7 g -
189 (OPI{OH) TEUBNEMN (OP{OH) TEUBYIEA 0296 (OPIIOH) 1OSIRL, 001 (OPIOH) TBUBN{EM TS (OPIP{OH) PUBNEM 1627 (OPIESPIOH) TPUBPRM s
86065 (Lowoy) ejpjuey] (OPI{OH) DfewHoL PHOTL (OPIIOH) TBUBNPEA LIETT (OPIOH) 1OSIEL, IS (OPI3PIOH) BwRAIYEI 1192 (OPI{OH) PfewoL [
(eMBIYS]) NZNg7150], (Howoy) epjiuey] 666°GE (OPE{OH) BfEWLO], 89602, (OPIP{OH) BwRAIYEI €191 (OPIPIOH) BlewHoL 67ETT (FIN) ouewimy] 05
(OPI{OH) BlewHoL (OPIBPIOH) 1SIEL, LIETY (OPIE{OF]) BUIBAIEI 0252, (euiefesey) 20y £80°61 (OPI3{OH) 1OSIEL, 52911 (HOWOY) eAESOUBUIED) 67
(OPIe{OH) nSewreweH (OpresOH) BweAleiy] 1381y (ewedeye))) BINNSIEY-IYOEN L1062 (ewedeyep)) BNNSIEY-YORN (SgeM]) BJRYOUR], 8G6°TT (OPIESYOH) rwWNSIRIN ¥
(SJEA]) JWIEUOK (eMBNIYS]) NZNg71301, 8¥8°LY (pwiekexeyy) €20y £05°62 (OP{OH) Bfewkio], (Howoy) 1ysnoN 12221 (Howioy) IysnoN Iy
(21EBUN) BN (pwekeyEAy) €20 1rS9L (HOWoy) eaniyS 0V26¢ (Howoy) eaniyg (HoWoY) eaesoueUIL) 62751 (OPIEPIOF]) eueAIyeyy] 9
(BfezeAyN) ewgysny (P1eM]) EJRYOUE], 61601 (B1BBIN) e 165F (Pem)) ore], (OIW) oueuimy 50T (OPIEPIOH) 19SIBL, [
(OPIESPIOF) eLueAeyy] (P{ezeAI) IEMOpES 98T LET (P1em]) TWEUOH 07669 (Howoy) ejpjouy (OIB3POH) USRI 718 (31em]) BlRyoURL [
(14203]) emexoqmy| (Howoy) Bpjowiys S18'SHT (OPIEPIOH) 1 107°88 (PUIYE) wIysns], (3pem]) oe, T (3pem]) oeL [
(ejedewey) eYONINS], (ey) reuesy 786261 (OPIEXYOH) dewWnSIBIN 18626 (HOWOY) BMBSOUBUIRD) (ejesewey) eyonINS], 78G°Sh (lyonJewey ) emesewe], (33
(Howoy) ejjowys (Howoy) [ysno 68'8ST (®Ry) sy 616001 (®1BBUN) PN (P1M[) IWEUOH 78608 (PuleAeNEp)) BINNSIENAEN | TF
(em]) eeyoue], (ewefexey)) INNSIEYYOEN | GRT'B6T (ewpysodey]) eanouryon 6VL9TT (eweAeyeA\) EMESDIH (ewedesep\) BINNSIENTEN | G98'ES (eweAeyep\) BZO3[ [
(OpIeX[OH) PewWnSjeN (BWIYSOSEY]) BNOUIYI() 098002 (HowoY) eynruey| 6°L1T (9em]) elRYOUR], (eweAexep)) ezoy| 25196 (ewredeyep) emeSHIH 68
(B110) SBUIRN-RUIEARNE], 56041 (PlezeRIN) ewiysny] 700208 (enQ) Pewiey LS0ZET (B10) SeuIEy[-BURARYE], (0B0Ap) Tumsey 60635 (1y20y]) edeg 3¢
(Howoy) eaniys €109LT (BN0) SBUIRN-UIEARNE], 687100 (PlezeAIN) EIBMOpES V66151 (Howoy) fysnoN 806601 (ewekeyey ) eMEBRIH 76568 (004H) esjesewrey g
(2110) dewey 198281 (PIEBIN) DEIN 653115 (0304y)) puteyumy] 951291 (PIEM]) TWEUOH 6111 (Puewrys) nsyexeL 81909 (SUELIIYS) NSIENE], 9
(1HOWOY) eABSOUBUIED 66681 (LOWOY)) BMESOUBIED 150612 (1yo0y]) edes 892791 (14203]) emesoqnyf 62151 (PWISIOL) BSEAH £6809 (elESeWEY) BYORNSL e
(OPIESPIOH) 1PSIBL 8861 (P1m]) XL 98L1€T (Honor) edoy L19°691 (PlezeAiN) eiemopes 896231 (1yonsewey) emesewe] 19229 (Howoy) BIF{OWIS Ve
(HOWOY) 4snoN 850961 (enQ) drwey 08867 (eMeIS]) Nzng (50, 111691 (210) dvwey 725'8a1 (0804H) wijesewey 91529 (Suewrygs) nsyewomyy €¢
(wIRYY) reuesy 06L°228 (BMBYIYS]) NZNG NeWOIyS | §ST'97E (ENQ) FeWEY-PWEABEL 169°9L1 (0304) rumsey 262261 (Lowoy) ejpjuEy] 68°39 (Loyor) eAoy 3
(3em]) Oe], SLV06T (ejedeuey) eyonns], 006692 (oj0wrRwINY]) BSIEULY 099681 (SUN) ourwiny 2LO0VT (1y20y]) e3eg 65869 (euIIsOBEY) BINOUIG) 1€
(PlezeAN) eremopes 687°06€ (OpIEPIOH) eumsiey 299°282 (Howoy) epjowtys VSL'e81 (PWIYST{OL) BSEMIE 292241 (PIBUN) BEIN £96TL (BMBYIYS]) NZng newoays | g
(PAIYS]) NG NIEWOIYS (PVeM]) TWEUOH 51367 (0804y) tumsey| 812°961 (0B0AY]) e3{eSEWRY 8867V1 (PuiIyg) ewiysns L 18728 (1) BweAN 62
(IyonJewey ) emesewe], (ewededep|) emeSDIH 192°11¢ (0304H) exesewrl 898°612 (Ejeseuey) eyonnsy, L6L'SPT (BMEYIYS]) NZNG TIBWOIYS 685°C6 (uIIyy) BWIyYSNS], 87
(SuewiyS) nsjewioNy (HOWoY) eaniyg E7LE1E (PUiIyg) Pwigsnsy 800062 (0j04y}) eureyuImy] 9117291 (0104y) eureyuImy] (ewimysmo]) UeUrEY] 12
(PwiIysOBEY]) BMOUIYD)) 716'GEE (1920 g 818°GHE (14203 eaE0quy] (uonor) ehoy 688291 (PwipysoSey]) enourydy) 892201 (B110) Sewey-ewEAeyE], 92
(puiekexeg)) €20y 260°88¢ (Hono],) ehoy EPYLYE (B1B3N) DEN (BRY) feuesy LE6T0Z (BfezeAYN) euigsny 88ETEL (BIRY) feuesy [
(RWIYSNYO]) UBUIEY] 69L°87F (010£y]) BwRYILNY] GOT'88E (BMBYIYS]) NZNS NIBWOIYS (Iyongewey) (wueg” 15eH 699702 (1ono],) efoy (0304 BurRyIUINY]
(ewedeyey) eANNSEY-YOBN 9PP'FY (OPIEYOH) NSeuweWey 100'8T¥ (ejedewey) eonns], (BWIYSNYO],) UBUIEY] (PUBWIIYS) NSjewoIny] (eIB3UN) BRI
(SuewyS) nsjexe], 127157 (SuELLYS) NSYENE], 708867 (wpysNo0L) Uewy (Howoy) ejpjuEy] 150'802 (14203 emesjoqny] (210) drwiey
8EI'81S 203 edeg 819'505 (uewIYS) nsjewoIny S6I'8TY (ewpysnyo]) ueurey (1yo0y]) edeg L85 (Howoy) eipjowiys £86'T7L (0804Y) rumsey|
(Puiiyg) ewiysns 186125 (0504}]) Twnsey £106LF (Sem]) ole], (OPIP{OH) FeWNSEY 759052 (PezeAI) elemopes (Pem]) [WEUOY
(BIBBIN) PEN 659995 (Puiryg) ewiysns 952687 (1Howoy) YsnoN (Iyonsewey) emeseweL (wRy) Teuesy 2679LL (BezeA\) Blemopes
(e505) BeZeIy) 2IE08S (B{Ominy) ewiys 9LLL6Y (ewiedesiey) emeSDIH (ojowrewNy) BSNYEUTY [ L8661 (PlezeAY) egysny
(o) BUS (0B04}]) exfeseuey (WIYSNYOL,) BSEAIY (BMBNIYS]) NZNG™MIBWOYS (PuiyS3OL) UeUy 992°602 (®EBUN) BN
(0B0A}]) exfeseurey (14203]) emexoqny (1ydnBewey) moynoy (1yonBewey) mjoynoy S TIE (1yonBewey) [wues 1Bey SLT61G (PUiySYOL) UeUy

6LL°L9L (IPNBewWey ) TWUES Bef (e3onyN,]) NIeWaues0y] (10wWoy) o) (QUEWIIYS) NSJRWOINy] (3IN) EWEqIYSy (BMENIS]) NZNg 150],

192708 (PUIIGSIY{O]) BSEATE] (PUIGSY{O]) Uety (PN ouewmy] (RSSO UBUY 9rIgIy (RMENIYS]) NZNG 1501, R (PIN) PWRYIISY

95L'718 (0304}]) rumsey] (BUISNNO]) UBUTEY (M) EIeGOUR] (BeZRATN) WSy 089'GT¥ (ojoureumnyy) esnyeuwry S6V'192 (Howoy) ejpfreyy

e1¥'298 (exjony[n,]) nJewauesoy| (yongewrey) emedewe], (DlezeAT) BWIYSNY] (FIN) BWEYIYSY 769°LEY (BWIYSNYO],) UBUIEY] CP9'PLT (14203]) emesjoqny|

T8870TT (PWRABIEAY) EMESIITH (IonBeWey) TUIUES 13eH (IypnBewey) Tes 15ey (eweAwIEAY) BEPIH 998'6LY (210) ovwey 0TV'682 (Howoy) BINIYS

PLIL6TT (10N0) eAoy (e5eS) Dlezesy) (SUEWIS) NSIEYE], (OPIESP[OF]) NSEWEWEH 196625 (BNQ) QrwEy-EwWeAeyE], GY0°2EE (WSO ) BSEMIF]

980555 T (OjouTeWINY]) BSMYEUY (PWIYSTOT,) eSeMI] (B{onN]) BUIS (RIRSIN) D V50048 (PURABEAY) BYEPIH 820°L7E (OPS{OH) NSewewey

9L07eET (01043]) BRI (010WEWINY]) ESYEWY (e5eS) Dlezexy) (9NN BweAT PEE'065 (SN BWRATY 8G1'G9¢ (0j0UrRUIY]) BSMYRWY

£62°829'T (BWISI0T ) LTy (WonSewey ) nYoynoy (E30nyN,]) NIBWIULS03] (BXOMYN,]) NIBWAURSOY] 266229 (21BN DN 656'98¢ (TONBeWe ) TWUES 5L

291659 (IPNBRIWEK) W{OYNOR [CVEDN (SuewIyS) nsjewo.ny (ewiiysodey]) emouryo) TPT66L (1ypnseurex) nyjoynoy S8Y9VY (eutekexer) BXEPIH

10880 (purefey() ewZIYEy] (pwiefeN0) ewyzIyEy] (SIN) PURYISY (@O PWIS 16888 (B{omn) nJewsueso3 82°65L (¥3es) DEzeyy

612856°C (SIA) oureumy] SIOTIST (SIN) oueumy] (euiefesep)) BEPIH (eMENIST) NZNS (50T, 095'900T (w{onyn,)) ewis 507928 (1ypnsewrey) nyjoynoy

SOLTETS (eurekexeAy) BYRPIH 75825E G (SI) PWRYISY (Purekey0) ewIyZIEY 162251 (v5eS) peze) 286'655 T (euiRAe() eUIZIYEY] 196'856 (e3omyn) newauesoy]

059055 (OIN) PwRAY TIESSEE (PuteAuyEA) BIEPIH (IPNFeUIER) EAESEWE], 885652 T (pweAes0) PwIZIEY] 815265 T (e3eS) plezey 366710 (Pure£B|0) IZIMYEY]

T2E°66V°9 (PIN) PUEYISY 565895 (1) PureAiy TLITOET (GIN) PureAIy LILVLET (PUEWINS) DSJEEL, TII8LT (OPIESPIOH) NSEWRWEE] TLV920T (ws{OmN) euiyS T
3(doag_| uonendod jueid 5m0d Jeafon Jo oureN | 214034 | uonendod jued 15m0d eaponu jo Swe | o[dood | uopendod jueld 3amod 1eaonu jo auiey | aidond | uogeindod jueid somod 1eaonu Jo aweN | ajdoaq | uonendod jueid 2mod Jeaonu J oweN | [d0ad | uoneqndod jued 1omod Jeapnu jo sy | |

fuey

wyf 00106 WP

i 0608 WLIAL

i 0804 UIHIAL

wn )£~09 Ui

un 9-0G UM

s (G-0F WM

(panunuod) :gT 2n3L|




80 Osaka Keidai Ronsyu, Vol. 76, No. 4

In 2010, Fukushima Daiichi had a population of 1.24 million, ranking ninth, followed by
Amakusa (Kumamoto) with 1.25 million, both above the median (Figures 10, 11, and 12 ).

5 Conclusion

5-1 Summary

In this study, the cumulative and zone-specific population were calcutated and compared
within concentric circular zones centered on the planned sites of nuclear power plants in 52
regions across Japan, based on the distance from the planned sites. For the distance from
the nuclear power plants, the cumulative values were categorized into the PAZ (5 km radius),
conventional disaster prevention zones (10 km radius), 2011 evacuation orders (20 km ra-
dius), UPZ/2011 indoor evacuation (30 km radius), Tani’s map (within 50 km radius), U.S.
Embassy guidelines (80 km radius), and CEZ/Chernobyl standard (100 km radius) were
used to divide the areas into seven zones for analysis.

The population in each zone was categorized as follows: within the 10 km radius, into three
zones (3 km radius, 3-5 km radius, and 5-10 km radius); and outside the 10 km radius, into
zones every 10 km radius, up to the 100 km radius. Drawing lessons from the Fukushima
nuclear accident, regional disaster prevention plans revised after 2011 by local governments
where nuclear power plants are located designate areas within a 30 km radius of the plant
as evacuation zones, while areas outside this radius are not designated as evacuation zones.

In regions where 52 nuclear power plants were planned but construction was canceled, the
number of regions with an evacuation target population exceeding 1 million people increases
beyond the 30 km radius. If the U.S. Embassy’s 80 km radius is adopted, as of 2020, 31 re-
gions exceed 1 million people. The “Regional Disaster Prevention Plan” designates evacu-
ation zones within a 30 km radius, but if this standard is applied to areas where nuclear power
plants were planned to be constructed, the most populous area, Koganemaru (Fukuoka),
would include Fukuoka City within its boundaries, resulting in a population of 2.10 million.
However, only five areas exceed 500,000, with the sixth highest being Aoya (Tottori) at
292,968, thereby keeping the population subject to evacuation below approximately 300,000.

5-2 Future research issues

This study estimated population figures based solely on the radial distance from planned
nuclear power plant sites, without incorporating demographic attributes such as gender, age,
or household structure. While this approach was useful for establishing a general population
baseline, it inevitably overlooks important dimensions of social vulnerability and community
characteristics. For instance, populations with a higher proportion of elderly residents or
households with young children may face greater difficulties in evacuation and recovery dur-
ing nuclear emergencies. Likewise, household numbers and densities can significantly influ-
ence the effectiveness of evacuation planning and the provision of social support.

Moreover, the present analysis was restricted to data for the years 2000, 2010, and 2020,
meaning that intermediate fluctuations and longer-term trends could not be fully captured.
Future research should incorporate census data from all available five-year intervals to pro-
duce a more fine-grained temporal analysis. This would allow for the identification of short-
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term population movements, the detection of demographic turning points, and the assess-
ment of recovery or decline processes in host communities.

Further studies could also integrate socio-economic variables such as employment struc-
ture, land use, and regional economic dependency on the nuclear industry. Combining demo-
graphic analysis with spatial planning indicators—such as evacuation routes, shelter capacity,
and medical accessibility—would enable a more comprehensive assessment of community
resilience and vulnerability. Finally, comparative studies between Japan and other countries
with nuclear facilities, including those where construction projects were suspended, could
highlight the universal as well as context-specific challenges of nuclear emergency prepared-
ness.

Note: This paper is a revised English version of Fujimoto, N. (2025b), which was originally writ-
ten in Japanese.

Acknowledgments): This study was supported by a grant from the Japan Society for the Promo-
tion of Science (JSPS) Grant-in-Aid for Scientific Research (Grant Number 22H00031).

References

« Cabinet Office. (2024). Disaster Prevention White Paper 2024. Nikkei Printing.

* Chernobyl Nuclear Power Plant Accident Response Bureau, Ministry of Emergency Situations
of the Republic of Belarus (Ed.). (2013). Belarusian Government Report. San-Gaku-Sha.

+ Fujimoto, N. (2015). Decontamination-intensive reconstruction policy and the regional econ-
omy of Fukushima (Economic aspects of nuclear reconstruction policy : Perspectives from
Fukushima). Planning and Administration, 38(2), 3-8.

+ Fujimoto, N. (2025a). Comparative analysis of regional population in areas hosting nuclear
power plants. Osaka Keidai Ronshu, 75(6), 105-121.

 Fujimoto, N. (2025b). Regional population comparison in areas where nuclear power plant
construction was canceled. Osaka Keidai Ronshu, 76(1), 49-75.

+ Fujimoto, N. (2025¢). Lessons from Fukushima: Rethinking Population Risk and Evacuation
Planning rear Nuclear Facilities in Japan. Osaka Keidai Ronshu, 76(3), 1-22.

* Fukushima Prefecture, Evacuation Area Reconstruction Division, Return Support Section.
(2013). Records of the Great East Japan Earthquake and steps toward reconstruction. Fukushima
Prefecture. Retrieved January 10, 2025, from https://www.pref.fukushima.lg.jp/site/portal/
cat0l-more.html

 Hirabayashi, Y. (2013). Nuclear power plant rejection sites and anti-nuclear power movement
(Special Feature: Nuclear Power and Social/Labor Movements (2)). Journal of the Ohara In-
stitute for Social Research, 661, 36-51. Hosei University.

« International Atomic Energy Agency (IAEA). (2015). Preparedness and response for a nuclear
or radiological emergency: General safety requirements (IAEA Safety Standards Series No. GSR
Part 7). Vienna: IAEA.

+ Kohler, J. E.,, Kenneke, A. P, & Grimes, B. K. (1975). Population distribution considerations
in nuclear power plant siting. Nuclear Technology, 25(4), 617-625.

+ Ministry of the Environment. (2023). Unified basic materials on health effects of radiation, etc.,
fiscal year 2022 edition. Office of the Minister, Environmental Health Division, Radiation
Health Management Section. Retrieved January 10, 2025, from https://www.env.go.jp/chemi/




82

Osaka Keidai Ronsyu, Vol. 76, No. 4

rhm/r4kisoshiryo.html

Ministry of the Environment (Japan). (2025). Radiation monitoring information sharing and
publication system. Retrieved May 2025.

Nuclear Information and Resource Center. (2023). Nuclear Citizens’ Yearbook 2023. Ryotsfu
Publishing.

Nuclear Regulation Authority (Japan). (2023). Guidelines for Nuclear Emergency Preparedness.
Tokyo: NRA.

Tani, K. (2014). On the tsunami inundation areas associated with the Great East Japan Earth-
quake and population statistics around nuclear power plants nationwide. Geography Research
Report, Faculty of Education, Saitama University, 31, 29-35.

Tani, A. (2011). Population distribution and emergency planning in the vicinity of nuclear
power stations in Japan. Geographical Review of Japan, 84(4), 312-325.

U.S. Nuclear Regulatory Commission (NRC). (1978). NUREG-0396 : Planning basis for the
development of state and local government radiological emergency response plans in support of
light water nuclear power plants. Washington, D.C.: NRC.




