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Abstract
Ecological half-life has been widely used to describe the long-term decrease of ambient dose rates in addition to
radioactive decay. With large-scale car-borne survey, the overall ecological half-lives have been studied in previous works.
In the present work, we introduce a new, robust, and efficient numerical method to extract space-dependent ecological
half-lives from car-borne survey data.
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1. Introduction

The present work aims to develop a new fitting algorithm to extract space-dependent ecological half-lives from
car-borne survey data [1]. To achieve high efficiency and numerical stability, we utilize a graph-based fused LASSO
method, which has been applied in various fields such as image denoising, signal processing, bioinformatics, etc.
2. Methodology and preliminary results

Our fitting algorithm consists of a linear sparse model for non-linear fitting, Bayesian background dose, graph
representation for measurement data, and fused LASSO [2] for spatial correlations, which could simultaneously fit space-
time information with linear time complexity. Fitting results using KURAMA data measured at 199547 locations in
Fukushima prefecture between 2011 and 2016 are presented below, where the normalized relative weights of ecological

half-lives in ranges 0.1 to 2y, 2 to 10y, and 10 to 100 y are shown in figures (a), (b), and (c), respectively.
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3. Conclusion

The fitting results indicate some interesting spatial patterns of ecological half-lives. For instance, figure (a)
shows relatively fast decrease of ambient dose rates in urban area. We will focus on validating the model as well as further
studying the cause of these spatial patterns in future works.
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