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The accident at the Tokyo Electric Power Company (TEPCO) Fukushima Daiichi nuclear power plant on March
11, 2011, released a large amount of radioactive materials resulting in the radioactive contamination of a wide area of
eastern Japan. Residents of the Fukushima prefecture experienced various unavoidable damages and fear of radiation
effects on their health. A reliable communication of accurate risk assessment for residents is required as a countermeas-
ure aimed at the reconstruction of Fukushima. Here, the current status of individual dose estimation and the issues relat-

ing to the radiation risk perception are discussed.
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Fig. 1. Trend of Outdoor Ambient Dose Rate in Fukushima
Medical University, Locating Approximately 60 km North-
west of the Fukushima Daiichi Nuclear Power Plant, from
March 13 to 18, 2011
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Table 1. Detection Rate of Internal Radioactivity and Estimated Exposure Doses
Lo Number of detections Committed effective dose range (uSv) Thyroid
G Period in ;
TOUp  pukushima equivalent
n 1311 134Cs  WCs 1311 134Cs 137Cs Total dose (mSv)
1 3/11-3/18 45 21 24 22 7.6-1000.0 1.1-110.0 0.7-120.0 1.1-1039.0 <20.04
2 3/14-3/22 66 11 11 10 7.8-49.0 0.9-7.4 0.7-5.1 1.2-96.8 <1.79
3 3/18-3/31 31 14 12 10 3.1-55.0 0.9-2.6 0.6-1.8 1.2-57.8 <1.10
4 3/22-4/10 31 9 20 14 6.0-67.0 0.9-13.0 0.6-6.0 0.9-85.5 <1.36
A B
40,000 60 ¢
al-131
®Cs-134 o i
3 = Cs-137 °\> ~o-lwaki
g 30,000 ([ —+-Nakoso
g g 40 \
% 20,000 § I \
< T \
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0 12 0 12 0
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3.11-3.15 3.11-3.15 3.11-3.16
Fig. 2. Internal Radioactivity Measured by a Whole Body Counter (A) and Airborne Radioactivity Predicted by WSPEEDI-II (B)

The relatively higher internal radioactivity was detected in subjects who stayed in northern places (Hirono and Iwaki, #1-5). The particular incorporation of
1-131 in subjects #11-16 would be explained by an arrival of radioactive plume characterized by a high 1-131/Cs-137 ratio.
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Fig. 3. Perception of Radiation Risk by 71 Radiation Profes-
sionals in Japan
The percentiles of their ‘safe dose’ for themselves (opened circle), for
their husband/wife/lover (gray circle) and for their children (closed circle)
are shown.
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Fig. 4. Ambient Dose Rate to the Direction of Snowfall in
Fukushima City on March 18, 2011 (A) and to the Outside
from the Moving Vehicle in Okuma Town on July 18, 2013
(B)

Readings are shown in mSv/year unit (A) and uSv/h (B). The dose rate
of 19.99 uSv/h corresponds to 175.1 mSv/year.

L TWS, BIIRENNS BRICHEET % “K LA
NOBHENRE IS Z &3 0nD, TOME
ML DEROTRLEEL THB5N5. £LT,
HEFFEOUADOHKETH D, NEMKITRD
ZEHHB, TDEEIR, ITBSHREICMD. IF
BLTHRLRTLEINEVWDEMIZSH, Za2Wr
SLAD, LOFED LN, fir<EHdrnn
W, EZOHIE< K0 BAHOMI<IcL2HF S
DOHNFLNTEmS, PIHEBEEOEEKRETH>
TH, TNDEBEFEEZEBIIDORNSDbDEE, D
NONOKEEELLRD, BAW Lal, TARK
ZEEZIIULRNS, ZLTENED L THEWET
510D TRZEZLREBNSAEIETDHZEN, BRI
BRoNZd EIFWEITRETLLDR, £55. Z
NNEHE 2 L LR EBEDORI TH 5.
Y 27 OFEIZHNb 5T, JHTFHERE
WO, T &I ELRRITTREN.

REFERENCES

1) International Commission on Radiological
Protection, Ann. ICRP, 37(2-4), 24 (2007).
2) World Health Organization. ‘‘Preliminary
dose estimation from the nuclear accident af-
ter the 2011 Great East Japan Earthquake and
Tsunami.”’: <http://www.who.int/ionizing_
radiation/pub_meet/fukushima_dose_assess-
ment/en/index.html) , cited 29 July, 2013.

3) World Health Organization. ‘‘Health risk as-

4)

5)

6)

7

8)

9)

10)

11)

sessment from the nuclear accident after the
2011 Great East Japan earthquake and tsuna-
mi, based on a preliminary dose estimation.’’:
(http://www.who.int/ionizing_radiation/pub
_meet/fukushima_risk assessment 2013/en/
index.html), cited 29 July, 2013.

United Nations Scientific Committee on the
Effects of Atomic Radiation. ‘““No Immediate
Health Risks from Fukushima Nuclear Acci-
dent Says UN Expert Science Panel.”’: (http://
WwwWw.unis.unvienna.org / unis / en / pressrels /
2013/unisinf475.htm) , cited 29 July, 2013.
Saito K. “‘Distribution and chronological
changes of ambient dose rate and deposition
of radio-cesium within 80 km area from the
TEPCO Fukushima-Daiichi nuclear power
plant.”’: (http://www.jaea.go.jp/fukushima/
kankyoanzen/tyouki-eikyou/giji/05/pdf/5-1-
1.pdf), Japan Atomic Energy Agency Web,
cited 29 July, 2013.

Cardis E., Kesminiene A., Ivanov V., Malak-
hova I., Shibata Y., Khrouch V., Drozdovitch
V., Maceika E., Zvonova I., Vlassov O., Bou-
ville A., Goulko G., Hoshi M., Abrosimov A.,
Anoshko J., Astakhova L., Chekin S., Demid-
chik E., Galanti R., Ito M., Korobova E.,
Lushnikov E., Maksioutov M., Masyakin V.,
Nerovnia A., Parshin V., Parshkov E., Pilip-
tsevich N., Pinchera A., Polyakov S., Shabeka
N., Suonio E., Tenet V., Tsyb A., Yamashita
S., Williams D., J. Natl. Cancer Inst., 97, 724
—732 (2005) .

Bromet E. J., Havenaar J. M., Guey L. T.,
Clin. Oncol., 23, 297-305 (2011).
Fukushima Prefecture. ‘‘Current status of
Fukushima health management basic survey.
Document 1.”: <http://www.pref.fukushima.
jp / imu / kenkoukanri / 250625siryoul.pdf ),
cited 29 July, 2013.

Akahane K., Yonai S., Fukuda S., Miyahara
N., Yasuda H., Iwaoka K., Matsumoto M.,
Fukumura A., Akashi M., Sci. Rep., 3, 1670
(2013).

Matsuda N., Yoshida K., Nakashima K.,
Iwatake S., Morita N., Ohba T., Yusa T.,
Kumagai A., Ohtsuru A., Rad. Meas., 55, 22—
25 (2013).

Kukuchi M. “‘Monitoring of individual dose in
Koriyama City.”’: <http://www.jrsm.jp/shin-



142

Vol. 134 (2014)

12)

13)

14)

15)

16)

17)

18)

19)

sai/1-5_kikuchi.pdf), Japanese Society of Ra-
diation Safety Management Web, cited 29
July, 2013.

Fukushima city. ‘““Result of individual dose
monitoring in Fukushima city.”’: (http:/www.
city.fukushima.fukushima.jp/soshiki/71/hken
kou-kanri13051601.html) , cited 29 July, 2013.
Minami-soma city. ‘‘Result of individual dose
monitoring in Minami-soma city.”’: <http://
www.city.minamisoma.lg.jp/index.cfm/20,73
82,c,html/7382/0301-06.pdf), cited 29 July,
2013.

Soma city. ‘‘Result of individual dose moni-
toring in Soma city.’’:(http://www.city.soma.
fukushima.jp/0311_jishin/glass/), cited 29
July, 2013.

Nuclear Safety Commission of Japan. ‘‘Thy-
roid dose estimation in children of Fukushi-
ma.’’: (http://www.nsr.go.jp/archive/nsc/
anzen/shidai/genan2011/genan031/siryo4-3.
pdf), cited 29 July, 2013.

Tokonami S., Hosoda M., Akiba S., Sori-
machi A., Kashiwakura I., Balonov M., Sci.
Rep., 2, 507 (2012).

Matsuda N., Kumagai A., Ohtsuru A., Morita
N., Miura M., Yoshida M., Kudo T., Taka-
mura N., Yamashita S., Radiat. Res., 179, 663
-668 (2013).

Momose T., Takada C., Nakagawa T., Kanai,
K., Kurihara O., Tsujimura N., Ohi Y., Mura-
yama T., Suzuki T., Uezu Y., Furuta S.,
Proceeding of the 1st NIRS symposium on
reconstruction of early internal dose in the
TEPCO Fukushima Daiichi Nuclear Power
Station accident, Chiba, July 2012, p. 67.
Kurihara O., Kim E., Suh S., Fukutsu K.,
Matsumoto M., Rintsu Y., Uchiyama Y.,
Kawaguchi 1., Abstracts of papers, the 2nd

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)
30)

NIRS symposium on reconstruction of early
internal dose in the TEPCO Fukushima Dai-
ichi Nuclear Power Station accident, Tokyo,
January 2013, p. 141.

Nuclear Safety Research Association. ‘‘Han-
dling manual for stable iodine in nuclear emer-
gency.”’: <(http://www.remnet.jp/lecture/b03
_03/b03_03.pdf), REM net Web, cited 29
July, 2013.

Katata G., Terada H., Nagai H., Chino M., J.
Environ. Radioact., 111, 2-12 (2012).
Morita N., Miura M., Yoshida M., Kumagai
A., Ohtsuru A., Usa T., Kudo T., Takamura
N., Yamashita S., Matsuda N., Radiat. Res.,
180, 299-306 (2013).

Tsubokura M., Gilmour S., Takahashi L., Oi-
kawa T., Kanazawa Y., JAMA, 308, 669-670
(2012).

Hayano R. S., Tsubokura M., Miyazaki M.,
Satou H., Sato K., Masaki S., Sakuma Y.,
Proc. Jpn. Acad., Ser. B, 89, 157-163 (2013).
Kawauchi village. ‘‘Disclosure of internal dose
estimation in residents of Kawauchi village.”’:
(http://www.kawauchimura.jp/info/268-151.
pdf), cited 29 July, 2013.

Kleinhesselink R. R., Rosa E. A., J. Cross-
Cultural Psychol., 22, 11-28 (1991).

Miura M., Yoshida M., Takao H., Matsuda
N., Radiat. Safety Manag., 7, 1-5 (2008) .
Fukushima Prefecture. ‘‘Current status of
Fukushima health management survey for
mental health and lifestyle. Document 4.”’:
(http://www.pref.fukushima.jp/imu/kenkou
kanri/250605siryou4.pdf) , cited 29 July, 2013.
Normile D., Science, 332, 908-910 (2011).
Miura M., Hayashida R., Takao H., Ono K.,
Matsuda N., Jpn. J. Radiat. Safety Manag.,
12, 46-53 (2013).



