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Research and Development Related to the Accident at TEPCO’s Fukushima Daiichi NPS

$fter 7(3C2ތs )uNushima 'aiichi N3S (�)) accident, we 
performed a series of measurements of the air dose rates using 
car�borne surveys to evaluate the air dose rate distribution and to 
obtain basic data for decisions on lifting the evacuation orders. 
7he measurements were carried out using the .yoto 8niversity 
5$diation 0$pping (.85$0$) system developed by the 
.yoto 8niversity 5esearch 5eactor Institute. 7he .85$0$ 
system consists of radiation measuring eTuipment installed in 
ordinary cars, which survey air dose rates continuously along 
the road.

:e have analy]ed a huge amount of air dose rate data to 
precisely evaluate its temporal change. $ir dose rates decrease 
due to physical decay of radiocesium and environmental 
effects such as weathering and decontamination. (cological 
half�lives are parameters that model the decreases in the air 
dose rate due to environmental effects other than the physical 
decay of radionuclides. $ conventional bi�exponential model of 
ecological half�life describes the decrease in the air dose rates 
with fast and slow decreasing components (short and long half�
lives, respectively).

7he ratio of the air dose rate in November 20�� to that in -une 
20�� measured over all the regions within �0 Nm of �), where the 
inÀuence of radiocesium emitted by the accident was relatively 
significant, was evaluated as 0.0� (see circles in )ig.��2�(a)). 
7his ratio is very small compared with that predicted from 
the physical decay of radiocesium (0.2�� see the solid line in 
)ig.��2�(a)). 7his difference is due to the ecological half�lives, 
and the conventional bi�exponential model describes the decrease 
in air dose rates as the dashed line in )ig.��2�(a). 7his figure also 
shows that the decreasing rate is lowest in the forest and highest 

in the urban area, which is a result of human activities.
7he decreasing trend of the air dose rates depends on the types 

of the areas as shown in )ig.��2�(b). 'econtamination worNs 
have been actively carried out in the preparation areas for lift 
of evacuation order and in the restricted residence ]one, where 
the decrease in the air dose rates accelerated after 20��. $s a 
result, there is a significant difference from the decreasing trend 
of the di൶cult�to�return ]one. In such a case, the conventional 
bi�exponential model could not represent the temporal changes 
in air dose rates well. 7herefore, we newly introduced the two�
group model where the fast component of the ecological half�life 
is shortened by the effect of the decontamination worNs. :e 
applied this model to the preparation areas for lift of evacuation 
order and obtained the values of 0.�–� y for the ecological 
half�life of the fast�decreasing components after the year 20��, 
which was significantly shorter than the values of 2–� y obtained 
before 20��. 7he two�group model improved the evaluation of 
the fast component, and the curves of the decrease in the air 
dose rate obtained from the model are in good agreement with 
the measured data as shown in )ig.��2�. 7hese results visuali]e 
the effect of decontamination and are expected to be used in 
future studies such as decontamination planning or cancellation 
of evacuation orders.

7his study was a part of the results of the consignment proMect 
conducted on “$ggregation of radioactive material distribution 
data associated with 7(3C2 )uNushima 'aiichi Nuclear 
3ower Station accident in )<20��”, supported by the Nuclear 
5egulation $uthority (N5$), -apan.
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Improving the Accuracy in Estimation of Air Dose Rate Decrease
－A New Model for Simulation of Temporal Changes Due to an Environmental Effect－

Fig.1-28  Decreasing trend in air dose rates by the car-borne surveys within 80 km of 1F
Relative air dose rates normalized to June 2011 are shown as for (a) over all regions within 80 km of 1F and land-use category, 
(b) dependence on the evacuation order areas (as for the urban area land-use category).

Fig.1-29  Comparison of air dose rates between the measured 
values and those of the two-group model
The curves evaluated from the ecological half-lives analyzed with 
the two-group model are in good agreement with the measured 
data with respect to the forest and urban area land-use categories 
in the preparation areas for lift of evacuation order.
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