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Monthly patterns of the MLC in the difficult-to-return zone from April 2012 to March 2015 using echelon scan method
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After a massive amount of radioactive material was released into the environment by the Fukushima
Daiichi Nuclear Power Plant (NPP) accident, the Japanese government inaugurated the Comprehensive
Radiation Monitoring Plan. Accordingly, environmental radioactivity level surveys by the respective
government ministries and agencies have been conducted using data from monitoring posts.

The aim of this study was to identify a significant high-contaminant cluster for mean monthly radiation
air dose rates in the difficult-to-return zone of the Fukushima Prefecture. The study covered the period
from April 2012 to March 2015 and used a spatial scan statistic based on echelon analysis. Spatial scan
statistic is a popular method used in disease surveillance for the detection of disease clusters. This
statistical approach can detect clusters of any size located anywhere in a study region. In addition, it
enables us to represent the temporal evolution of cluster regions that are expanding, shifting, merging, dividing, and so on.

The space-time cluster obtained by our study can be considered from two perspectives. From the
geographical perspective, the locations identified were not always around the NPP; some were near the
NPP, but a few were far from the NPP. From the temporal perspective, the cluster had a decreasing
number of cluster locations as time advanced. At the end of the study period, its shape was divided
between the areas surrounding the NPP and the direction northwest from the NPP, with a few areas
forming part of the cluster throughout the study period.




