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Time Series Analysis of Gamma exposure rates in Gangneung Area
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Abstract

In this work, we investigate the statistical properties of gamma exposure rates using well—known analysis
methods, such as Autocorrelation Function Analysis(ACF), Rescaled Range Analysis(R/S Analysis), and
Detrended Fluctuation Analysis(DFA). Especially, DFA is an important method to reliably detect long—range
correlations in non—stationary time series. Our data are measured by Gangneung regional radiation monitoring
station over the period of 1998 to 2011. First, we find a crossover indicating two different governing regimes
in fluctuations of gamma exposure rates. Within a year, they show a strong long—ranged memory while this
property vanishes over the range of time period longer than one year. Second, our finding is very securely
supported by a variety of analysis tools. Those tools yield many relevant exponents which satisfies the well
known relation between them.
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Fig. 1. Autocorrelation Function Analysis for time series data
of gamma exposure rates at morning and afternoon. Which
showed exponent (a)y = 0.25, (b)y = 0.26
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Fig. 2. R/S Analysis for time series data of gamma exposure
rates at morning and afternoon. Which showed exponent
(alblue line(before crossover) /= 0.79 and red line(after

crossover) H = 0.60 , (b)blue line(before crossover)
H=0.78 and red line(after crossover) H = 0.51 .
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Fig. 3. Detrended Fluctuation Analysis for time series data of
gamma exposure rates at morning and afternoon. Which
showed exponent (a)blue line(before crossover) « = 0.92 and
red line(after crossover) a = 0.46 , (b)blue line(before
crossover) and o = 0.90 red line(after crossover)
a=0.51.
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Fig. 4. R/S Analysis and Detrended Fluctuation Analysis for

shuffled time series data of gamma exposure rates at

morning and afternoon.  Which showed exponent (a)

H=053, O)H=052, Qa=052, [da=052.
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