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The fallout in rain due to the Fukushima reactor accident was monitored for about two months
(from March 20 to May 23, 2011) in Higashi-Hiroshima city, Hiroshima, Japan. Gamma-ray
spectra measured with a low background HPGe spectrometer showed clear evidence of the
following fission products: 131 I, 137 Cs, and 134 Cs. 131 I was observed on March 27 and April 8,
while 137 Cs and 134 Cs were observed on March 27, April 18, and April 22. The 131 I, 137 Cs,
and 134 Cs activity concentrations in rainwater collected in Hiroshima reached 0.44 Bq/L on
April 8, 0.17 Bq/L on April 18, and 0.15 Bq/L on April 18, respectively. Several samples of
rainwater collected in Chiba (Kashiwa) on March 21, April 11, and May 12, Tokyo (Nerima)
on March 21 and April 11, Osaka (Hirano) on April 8, Nara (Kitakatsuragi) on April 9, and
Fukushima (Fukushima) on April 19, were also measured using our spectrometer. Our results
from the Fukushima reactor accident were compared with measurements taken after the
Chernobyl reactor accident as well as analyses of the black rain that was caused by fallout
from the Hiroshima atomic bomb.
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Experimental

the air. The spectrometer is located at the Isotope Center,
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low-background steel, that was salvaged from the battle
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account. The details of the analysis are described
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elsewhere 3).

and May 12; Nerima city (Shakujii), Tokyo (35°73′N,
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3. Results
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gamma-ray counting.
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Table 1 Fallout of radionuclides, in Bq/m2, in rainwater via a rain fall event, March – May, 2011. Statistical
uncertainties should be referred to ref. 3.
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The fallout was

levels of

calculated by the concentration

multiplied by its precipitation for each day. The
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4. Discussion

Operational Intervention level for nuclear emergencies of
3000 Bq/L, as well. Other than these two cases in Chiba
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and Tokyo on March 21, all of the other results were

Cs were observed on
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reduction factors of about 10-5 and 10-4 after 52.6 days

means that the radioactive cloud was initially richer in
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and April 8, while
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I, as iodine is a more volatile element than cesium. The
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comparison between the
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fact

that
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depends
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was monitored for about two months (from March 20 to

Table 2 Comparison of fallout, in Bq/m2, in rain that
was measured in Hiroshima due to the Fukushima and
Chernobyl reactor accidents 7) and the Hiroshima
atomic bomb 8).
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Several rainwater samples collected in Chiba (Kashiwa),
Tokyo (Nerina), Osaka, Nara, and Fukushima were also
checked, and the Chiba data showed the highest activities
of 6072±1, 752±2, and 637±1 Bq/L on March 21 for

131

131

I, 137Cs, and 134Cs, respectively. The activity of 614±1

I that was measured in Chiba on March 21, then in one

for 131I measured in Nerima, Tokyo on March 21 was also

year he or she would receive a whole body dose of ~ 70
5)

mSv, based on the procedure set by MEXT . This can be

beyond the regulation. Other than these two cases from

compared with the ICRP (NRC) limits stating that no

Chiba and Tokyo on March 21, all of the other results

worker should exceed 50 mSv to the whole body or 500

were below the regulation. Fortunately, the observed

mSv to the thyroid, and that no member of the public

reduction of these activities after about 50 days was much

should exceed 1 mSv to the whole body. However, as

larger than the expected decrease due to radioactive

described in the previous sentence, this is not the case.

decay. Our measured fallout/deposition in rain due to the

Note that no fission products were detected in Nara,

Fukushima reactor accident was also compared with that

even though samples were collected on the same date and

due to the Chernobyl reactor accident and the result in

the distance between Osaka and Nara is only about 9 km.

black rain caused by fallout of the Hiroshima atomic

It has been suggested that mountain ranges provided

bomb.

western Japan with shelter from nonvolatile elements
such as Cs, which was absorbed into aerosols 6). A similar
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