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Computational science study on phase transition behavior in spatio-temporal big
data of population and industrial agglomeration
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We confirmed the existence of allometric scalin? relationships between
population and number of facilities in a city, and the existence of scaling exponents characterizing
the industry. By focusing on the spatial distribution, we developed a realistic index of degree of

spatial concentration. We analyzed the time series of population and the number of facilities, and
found that the growth rate between two consecutive time points is positively correlated, and that a
continuous increase (decrease) tends to be followed by an increase (decrease) in the following year.
We developed a new method to characterize the exact relationship between population and number of
facilities from scatter plots. Using the singularity strength and the multifractal spectrum, we
examined the characteristics of the spatial distribution of shops and facilities by industry.
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