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Estimation of Long-Time Radiation Doses by Measuring Ambient

Dose Equivalent Rates in Date City, Fukushima Prefecture

R BB, AL BEFTY, R OB, Al Rt

Aiichiro FUJINAGA, Rumiko MURAYAMA, Hiroki KISHIKAWA, Iwao UCHIYAMA,
Yukio SUGENO, Hisaya SHIMADA and Isao HIKICHI

Abstract. Date City in Fukushima prefecture has manually measured ambient dose equivalent rates after the
Fukushima Nuclear Power Plant accident on March 11, 2011. The purpose of this study is to estimate long-time
radiation doses by measuring ambient dose equivalent rates. In order to estimate the dose equivalent rates,
mathematical models were used. The model consists of fast and slow weathering components (two-component)
and radioactive decays of s and "*'Cs. And after the decontamination, the dose rate was calculated by a one-
component model. As a result, the half-lives of component 1 and component 2 at the sites were 1.2X 107275102
years and 1.2-3.1 years, respectively. The values of component 2 were about two orders of magnitude larger
than those of component 1. Furthermore, the half-lives of the one-component model after decontamination were
2.7-7.2 years, which were bigger than those of the component 1. The extra radiation dose for 50 years was
estimated as approximately 85 mSv at the site of the maximum initial ambient dose equivalent rate and less than
40 mSv at other 14 sites. More than 80% of the extra radiation doses were integrated within 10 years after the
accident.

Key Words: Fukushima Prefecture, monitoring, ambient dose equivalent rate, mathematical model, long-time

radiation dose
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Figure 1 Location map of 15 monitoring points in this
research for ambient dose equivalent rates in
Date City, Fukushima Prefecture (The map
was made using the ambient dose equivalent
rates distribution map on 29th April, 2011,
which was provided by JAEA.)
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Table 1 Information of 15 monitoring sites about decontamination
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Figure 2 Variation of the ambient dose equivalent rates
at monitoring point and grass field No. 8
(Tominari-sin-wakabayashi estate)
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Figure 3 Relation between the ambient dose equivalent
rates on March 24, 2011(D,,,), and the rates
on July 16, 2011 (D,,s) of Monitoring point
No. 1-5
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Figure 4 Variation of the ambient dose equivalent rates
and the calculated dose equivalent rates at
monitoring point No. 1 (Date regional city office
which was not decontaminated) (A) and No. 8

(Tominari-shin-wakabayashi estate) (B)
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Table 2  Parameters of two component model from 2020/3/24 and one component model after decontamination,
regression coefficients, and extra radiation doses for 50 years at 15 monitoring points
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Figure 5 Relation between the measured ambient dose
equivalent rates (X axis) and the calculated
dose equivalent rates by the equation (1), or
the equation (1) and (4) (Y axis) at monitoring
point No. 1 (A) and No. 8 (B)
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Figure 6 Variations of extra radiation doses at monitoring
point No. 1, No. 5, No. 8, and No. 15 for 50 years
from May 24, 2011 (The values of 50 years’
extra radiation doses are shown in Table 2)
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Figure 7 Extra radiation doses for 50 years from May
24, 2011 with/without decontamination at
monitoring points from No. 6 to No. 13
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