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Estimation of doses in the early phase of accident utilizing a
spatiotemporal radionuclides’ distribution database by atmospheric
transport, diffusion and deposition model simulation and the
evacuation patterns of residents.

Gen Suzuki

International university of Health and Welfare Clinic - Director and Professor

Key word: thyroid dose, ATDM simulation, Fukushima Daiichi Nuclear Plant Accident, personal behavioral

record

Abstract

A large amount of radionuclide such as '*'I, '**Te, 3?1, and '*I was released into the environment
after the TEPCO Fukushima Daiichi Nuclear Power Station (FDNPS) accident in March 2011. As these
radionuclides tend to accumulate in the thyroid gland, Fukushima residents are concerned about the risk of
thyroid cancer in their children. However, the measurements of '3'I activities in the thyroid had not been
systematically conducted in large scale, and the thyroid-dose distribution among children was not elucidated.
Our research group have been conducting the dose reconstruction of thyroid doses using the spaciotemporal
distribution database of radionuclides’ density that was simulated by the World-wide version of System
for Prediction of Environmental Emergency Dose Information (WSPEEDI). In order to reflect the
diverse behavioral patterns after the accident, 100 to 1000 whereabout questionnaire sheets under 20-year-
old residents were randomly selected from each 16 municipalities around the FDNPS, and the individual
thyroid doses were estimated based on the latitude and longitude of their evacuation routes as a key to refer
hourly '*'T concentrations (elemental-, particulate- and methylated-forms) at 1m height in the database from
12 March to 25 March 2011. Our work on 7 municipalities in the evacuation ordered area was published in
January 2020 and contributed the update of dose reconstruction in 2020 by the United Nations Scientific
Committee on the Effect of Atomic Radiation (UNSCEAR), UNSCEAR 2020 Report. In the present study,
thyroid equivalent doses in 1-year-old children in 9 municipalities surrounding 7 municipalities in the
evacuation ordered area were evaluated. Estimated '3'I-thyroid equivalent doses were consistent with those
figures based on 1080 thyroid measurements in Iwaki city, Katsurao town and litate village in March 2011,
which validated the appropriateness of our methodology. Mean thyroid equivalent doses in 1-year-old
children from '3'I, 1**Te, 132 and '3*I were less than 10 mSv except for 14.9 mSv in Odaka ward, Minamisoma

city, and 95" percentiles more than 30 mSv was recorded only in Futaba town.
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In the study, we evaluated 4 different modalities including UNSCEAR 2020 Report one to treat
evacuation timing or route from a whereabout questionnaire sheet that did not specified detailed information,
and compared the doses by different modalities. The present analyses demonstrated the differences were not

great.
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Estimation of the early internal dose to the public following the

Fukushima nuclear power plant accident based on multilateral

analyses of evacuation behavior data

Dr. Osamu Kurihara

National Institutes for Quantum and Radiological Science and Technology (QST)

Key word: Fukushima Daiichi nuclear power plant accident, dose estimation, early internal dose, iodine,

cesium, evacuation behavior

Abstract

In the present work, we attempted to reproduce the situation of exposure to radioactive plumes by
Namie town’s study subjects at the early phase of the 2011 TEPCO’s Fukushima Daiichi nuclear power plant
accident by using the latest atmospheric transport and dispersion model (ATDM) simulation and the re-edited
personal behavioral data and also calculated the inhalation intake amounts of '*'T and '3’Cs. We reported last
year that the personal behaviors on 12 March, the next day of the accident, would greatly influence the dose
and obtained the results to support this finding. The 90 percentile-thyroid equivalent dose of hypothetical 1-
y-old children in Namie town was estimated as 22 mSv. This result was comparable to estimates by the other
relevant studies; however, our result suggested that the dose would greatly vary with the subject’s location
as of 15:00 on 12 March (8.1 mSv for those who moved outside the 20-km radius of the plant and 36.3 mSv
for those who stayed inside the 20-km radius of the plant). A similar tread was also found for the '*’Cs intake;
however, the calculated '*’Cs residual whole-body contents for the subjects were considerably lower than
those measured with whole-body counters (WBC). Regarding the intake ratio of '*'I to '3’Cs, we derived the
ratio for Iwaki city’s residents from their WBC data (adults) and direct thyroid measurement data (children),
resulting in the value of 4.2—4.3. In addition, we published the results of the reassessment of the thyroid doses
of 1.080 children who underwent screening campaigns and expanded archive data for future studies on the

reconstruction of the early internal doses of Fukushima residents.
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