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Abstract

The nuclear accident in Fukushima Daiichi Nuclear Power Plant (FDNPP) accompanying the Great Tohoku Earthquake and
Tsunami on 11 March 2011 resulted in the release of enormous amounts of radionuclides into the atmosphere. Radionuclides
cause many types of radioactive contamination in soil, water, pasture, agricultural products, livestock products, sludge from
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water and sewage treatment, and others in Fukushima prefecture as well as over a wide area, including South Tohoku and the
Kanto region. This paper presents a summary of the atmospheric behaviors of radioactive materials from the FDNPP based on
publications related to emissions estimates and field measurements, as well as the results of numerical simulation.

The total amounts of "'I and *"Cs emitted from the FDNPP into the atmosphere until the beginning of April were estimated at
around 1.5x10" Bq and 1.5x10" Bq, respectively. A huge amount of emission from the second reactor in the morning of March
15 was reported by the Nuclear and Industrial Safety Agency. There were three sharp peaks in radioactivity in the atmosphere
measured in the northern part of Ibaraki prefecture between March 15 and April 20. The reasons for these peaks, seen on the
mornings of March 15, 16, and 21 were considered to be as follows: (1) the radioactive plume was transported from the FDNPP
to northern Ibaraki due to the north wind, and (2) the radionuclides in the plume were deposited on the Earth’s surface by
wet deposition when it encountered the rain band. The atmospheric concentrations of radionuclides measured in Tsukuba
demonstrated that the radionuclide composition showed a large degree of temporal variability and the gaseous fraction of *'I
was dominant, while '’Cs was present all in particulate matter with diameters of several micrometers.

Simulated areas of high "I and *"Cs deposition extend widely from Fukushima prefecture to the surrounding area (southern
Tohoku, Kanto, and eastern Chubu). The high deposition rates were concentrated in two periods from March 15 - 16 and a few
days since March 21 when the peaks of radioactivity in the atmosphere were detected. On average, the amounts of deposition
for ' and *’Cs in ten prefectures in southern Tohoku and Kanto were about 13% of the emissions from FDNPP for both
species. "'Cs deposition rates are also the highest in Fukushima, followed by Miyagi, Gunma, and Tochigi.
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