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Abstract
This study aims to develop an approach to integrate multiple types of radiation measurements and to estimate the
spatiotemporal distribution of radiation air dose rates around the Fukushima Daiichi Nuclear Power Plant (FDNPP). We
first investigated the spatial heterogeneity of environmental decay rates across the region based on car-survey datasets,
and then developed the Kalman filter-based method to estimate the air dose rates at a given time and space based on walk,
car and airborne surveys as well as monitoring post data.
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1. Introduction
The radiation air dose rates have been critical to guide evacuation, the return of residents, decontamination and

others, since the FDNPP accident in 2011 [1]. There have been significant efforts to integrate different types of
measurements [2] as well as to characterize the reduction of dose rates in the environment [1]. However, there are
significant challenges in describing the spatial heterogeneity of the environmental decay. In this study, we aim to (1)
characterize the spatial heterogeneity of the environmental decay across the region, and then to (2) estimate the air dose
rates over time and space based on the spatial heterogenous decay rates.

2. Methods
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then analyzed the spatial variability of the decay rates within
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others. We then applied the Kalman filter method to estimate
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3. Results and Conclusion

We found that the environmental decay rates (i.e., slope) is mainly dictated by the initial dose rates, although
the land use and soil types have minor effects. In addition, the dependency on the initial dose rates has a clear difference
between the difficult-to-return zone and ready-to-return zone in 2017 (Figure 1), suggesting that the dependency could be
related to the evacuation status and human activities. We then integrated this spatially heterogeneous environmental decay
rates into the estimation algorithm to estimate air dose rates between 2014 and 2017.
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