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An estimation method for background counts of environmental total beta activity using meteorological data:

regression analysis using a generalized linear model and computer simulation

Masashi KAYASHIMA?, Ryoichi NONAKA? Chieko HATAMI?,
Toshinari SUZUKI® and Masayuki KURITA®

In this study, we assessed a method for estimating the mean value of background counts of environmental total beta activity
measurements of precipitation samples. In this method, the mean is calculated from available meteorological data rather than
background measurements . The upper atmosphere temperature and air pressure are known to influence secondary cosmic ray
intensity at the ground level, and cosmic rays affect the radiation measurements. We developed a regression equation based on a
generalized linear model framework, in which the mean of the background count distribution is predicted from two sets of
meteorological data. We measured the background count of the total beta activity for 1 year. Poisson regression analysis was
performed by applying this data to the regression equation, and we determined the effect coefficients of the high-rise temperature and
the air pressure to be -0.115 %/°C and -0.069 %/hPa, respectively. We compared the means (population) estimated using the
predictive formula with the values calculated from measured background counts. The results from the formula were better in terms of
precision than the measured data. In addition, we considered whether background counts can be regarded as independently and
identically distributed random variables. The results showed that the background counts data can be regarded as counts obtained from
a Poisson distribution with the same mean. Computer simulations can be used as a method of understanding the behavior of the

background in environmental total beta activity measurements.

Keywords: total beta activity, background, rain precipitation sample, cosmic ray, upper atmospheric temperature, atmospheric

pressure, generalized linear model, count data, effect coefficient, simulation experiment
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