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Statistical considerations of data from the chemical speciation results of fine particulate matter

-- Distribution of major component ratios and comparison by permutation test
on data from the Ministry of the Environment --

SAKAI Mamoru

Abstract

Environmental standards for fine particulate matter (PM,s) were established in September 2009.

Measurements of mass concentration and analyses of chemical components -including ion components,

inorganic elements, and carbon components- have been conducted by the Ministry of the Environment (MOE)

and local governments. In this paper, general trends in the distribution ranges (the 25th to 75th percentiles,

representing the central half of the data), as well as differences due to season or site location, were investigated
using 49,784 data entries obtained from the MOE website from 2017 to 2022. This study considered: (1) the
distribution of mass concentrations, (2) the proportional ratios of major components, and (3) the relationships

between the ratios of major components and mass concentration with large scale datasets. Permutation test

methods were used in these analyses.
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