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Radioactive materials in the atmosphere released by
the accident of the Fukushima Daiichi Nuclear Power Plant

Haruo TSURUTA™ and Teruyuki NAKAJIMA *

* Atmosphere and Ocean Research Institute, The University of Tokyo
5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8568, Japan

Massive radioactive materials were released into the atmosphere after the accident of the
Fukushima Daiichi Nuclear Power Plant (FD1NPP) caused by the Tohoku Earthquake and Tsu-
nami on 11 March 2011, and transported and deposited to the land surface in a regional scale. A
large amount of dataset has been opened such as the routine monitoring of radiation dose, fall-
out, and the regional map of radionuclides deposited to the surface soils by an intensive field
measurement and aircraft monitoring by MEXT. In contrast, continual field measurements for
atmospheric radioactivity were made only at seven stations in the Kanto area, while they are
necessary to evaluate the initial radiation exposure, to validate results of atmospheric transport
models, and to estimate the emission inventory of radionuclides. In this review, the following
five points are introduced. (1) Summary of release rate estimation from the FDINPP by the
combination of WSPEEDI-II with atmospheric radioactivity of "'I and *’Cs and radiation dose.
(2) The possible mechanisms of many peaks of radiation dose during 11-16 March 2011 which
were measured at the monitoring posts near the FDINPP. (3) Possible mechanism of regional
transport and the surface deposition of radionuclides. (4) Summary of atmospheric "I in aero-
sols and gases, and ”'I/Cs in the atmospheric radioactivity. (5) An intensive one-year field
measurement of atmospheric radioactivity of *’Cs at Fukushima and Koriyama since May 2011.

Key words: Fukushima Daiichi Nuclear Power Plant, Atmospheric radioactivity, Radiation
dose, *'I, *"Cs, Regional air pollution, Re-suspension
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Fig. 1 Summary of estimated release rates of ™I and '”Cs into the atmosphere after the

Fukushima Daiichi Nuclear Power Plant accident (Chino, 2012) (This figure is quoted
from the website of JAEA Open Workshop, 2012).
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Fig. 2 Time series of radiation dose measured at 4 monitoring posts near the FDINPP and main
reactors who could cause massive release of radionuclides into the atmosphere following
high peaks of radiation dose at the monitoring sites (11-16 March, 2011). Some high peaks
could be caused by the shift of wind direction such as from S to N. 4 monitoring posts:
Ohno, F1 (MG, Main Gate), F1 (MP4), and F2 (MP4). V: Vent; H. E.: Hydrogen explosion,

?: the cause of high peaks is unkown.
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Fig.3 Map of 4 monitoring posts (MPs) near the
FDINPP and FD2NPP. MP-Ohno was es-
tablished by the Environmental Radioactiv-
ity Monitoring Center of Fukushima
(ERMCF). F1 (MP-4) and F1 (Main Gate) in
the area of FDINPP, and F2 (MP-4) in the
area of FD2NPP, were established by Tokyo
Electric Power Company. The original map
is quoted from a brochure made by the
ERMCEF in Japanese.
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Table 1 Measurements of radionuclides in the atmosphere after the Fukushima
Daiichi Nuclear Power Plant accident.

Sampling Station
(Sampling/Measurement Org.)

Sampling Equipment (Filters) Radioactivity of '*'I in Ref.
aerosols(A) & gases(G)

Tokaimura (Ibaraki pref.) L.V. (HE-40T & CHC-50) A & G (separated)

Furuta et al. (2011)

(JAEA-TRDC)

Tsukuba (Ibaraki pref.) H.V. (QF & ACF-TG) A & G (separated) Doi et al. (2011)
(NIES/KEK)

Takasaki (Gunma pref.)  RASA (PP-filter) A Yonezawa and Yamamoto (2011)
(CTBT)

Wako (Saitama pref.) L.V. (HE-40T) A Haba et al. (2012)
(RIKEN)

Chiba (Chiba pref.) L.V. (HE-40T & CP-20) A+ G (total) Amano et al. (2011)
(JCAC)

Setagaya (Tokyo M.) H.V. (GB100R) A Nagakawa et al. (2011)
(TMITRI)

Tajima (Kawasaki City) H.V. (QF) A Kawasaki City (2012)

(KMRIEP & AORI
(Univ. of Tokyo)/Osaka Univ.)

L. V.: Low-volume air sampler. H. V.: High-volume air sampler. QF: Quartz fiber filter.
JAEA-TRDC : Japan Atomic Energy Agency, Tokai Research and Development Center.
NIES: National Institute for Environmental Studies.

KEK: High Energy Accelerator Research Organization.

CTBT: Comprehensive Nuclear Test Ban Treaty.

RIKEN: RIKEN Wako Institute.
JCAC: Japan Chemical Analysis Center.

TMITRI: Tokyo Metropolitan Industrial Technology Research Institute.
KMRIEP: Kawasaki Municipal Research Institute for Environmental Protection.
AORI: Atmosphere and Ocean Research Institute, the University of Tokyo.
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measured at Tokaimura and Tsukuba (14-31 March, 2011). These graphs were made
based on the data (Furuta et al., 2011) and the figure (Doi et al., 2011).
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