Accepted Manuscript

Sustainable Cities
and Society

Title: Operating an environmentally sustainable city using fine
dust level big data measured at individual elementary schools

Author: Pyoung Won Kim

PII: S2210-6707(17)31286-6
DOI: https://doi.org/10.1016/j.s¢s.2017.10.019
Reference: SCS 811

To appear in:

Received date: 23-9-2017
Revised date: 7-10-2017
Accepted date: 15-10-2017

Please cite this article as: & Kim, Pyoung Won., Operating an environmentally
sustainable city using fine dust level big data measured at individual elementary
schools.Sustainable Cities and Society https://doi.org/10.1016/j.s¢s.2017.10.019

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.scs.2017.10.019
https://doi.org/10.1016/j.scs.2017.10.019

Sustainable Cities and Society

Operating an environmentally sustainable city
using fine dust level big data measured at

individual elementary schools

Pyoung Won Kim?
Abstract

As the problem of fine dust pollution becomes increasingly serious in South Korea, the country is
becoming more interested in obtaining information on fine dust levels. Fine dust level data are
sufficiently local to make regional forecasting meaningless. Thus, this study proposes an alternative
measurement technique to minimize differences between published and perceived levels of fine dusts.
Owing to the large variations in the fine dust levels within urban areas, it is very difficult to provide
measurements that are sufficiently area-representative. Because infants and elementary school students
are more sensitive to fine dust than adults, it is useful to construct large data sets of measurements of fine
dust levels at elementary schools. In Korea, the distribution of elementary schools is consistent with
population density, which is useful for analyzing local differences in the fine dust levels in urban areas.
This study will provide a basis for big data application to public health policy and infographics using

color fuzzy model.
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1. Introduction

As air pollution becomes increasingly serious, it is becoming very important to collect and promulgate
air pollution data. In particular, fine dust particles must be carefully measured and their dispersion
forecast as they can have dangerous, even fatal, effects on the human body. Fine dust particles represent
a threat to the human respiratory and immune systems. The incidence of fine dust particles smaller than
10 pm in diameter, also known as PM 10 particles, is increasing rapidly, and the presence of concentrated
ions can increase a fine dust alert level to “very bad,” the highest level of danger on the air quality scale
of the National Institute of Environmental Research (Korean Meteorological Administration 2016) (on

this scale, a value from zero to 30 is “good,” 31 to 80 is “normal,” 81 to 120 is “slightly bad,” 121 to 200
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