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Suitability Analysis of Optimal PM Monitoring Stations
Using Kernel Density Function and PCA

%4 Jeong Jongchul”

Abstract

For optimal new PM(Particulate Matter) monitoring locations, it is important to consider the spatial distribution

between monitoring station and user along with the accessibility. This study used spatial analysis to analyze the

shortest distance among the centers of administrative dong and PM monitoring stations to show the influence of

PM monitoring stations. In addition, this research suggested the new PM monitoring location through distance

analysis and kernel density estimation of PM monitoring stations and public facilities such as community service

center. This study proposed the method to select new PM monitoring station from an area outside the scope of

the existing PM monitoring station, without showing redundancy with the existing network. Then the principal

component analysis was performed in order to determine the priority PM monitoring stations that have a higher

value for environment variables and kernel density estimation related to PM. The new PM monitoring stations sug-

gested in this study will provide the more improved PM measured value service for users than the conventional

PM monitoring network.

Keywords: Particulate Matter, Monitoring Stations Network, Kernel Density Estimation, Optimal Location, Principal

Component Analysis
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Table 1_List of Variables and Data Sources Used in Analysis

Code | Date Year Main Type Description Data Source
Vi 2017 Address Air pollution monitoring station roadside Airkorea
V2 2017 Address Air pollution monitoring station urban side (www.airkorea.or.kr)
V3 2017 Address Administrative divisions by Dong of Seoul
V4 2015 Statistical Data Employed population of Seoul by Gu distinct
A\ 2017 Statistical Data General residential area

data.seoul.go.kr

V6 2017 Statistical Data Floating population (move in)

V7 2017 Statistical Data Floating population(move out)

V8 2017 Statistical Data Number of car registration
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Figure 1_Research Flow Chart
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Figure 2 _ Status of Shortest—Distance Distribution in
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Figure 3 _ Histogram of PM Monitoring Stations and
Central Distance Distribution
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Figure 5 _Map of The Shortest—Distance Distribution
Between The PM Monitoring Station and The
Community Service Center
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Figure 6 _Optimal Location Process of New PM Monitoring Station in Seoul
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of Environment Variables in Seoul

Correlation coefficient
Variables
V4 V5 Vo6 v7 V8
V4 1.000
%) 0.619 1.000
V6 -0.660 -0.521 1.000
V7 -0.677 -0.506 0.978 1.000
V8 0.858 0.693 -0.585 -0.623 1.000

Note: V4: Employed population, V5: Residential area, V6: Floating population(move in)

V7: Floating population(move out), V8: Car registration.
PCA Method : Varimax, KMO : 0.668 Bartlett :

10 ZEHT H[1057(2020. 6)

X (15)=132.218, p<.000.
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Figure 7 _PC Score and New Monitoring
Station in Seoul

Information
Components
Env. Variables >
1 2 .

V4 0.772 -0.473

V5 0.759 -0.217

V6 -0.507 0.779 _dil

V7 -0.533 0.754 / /j .

V8 0.933 -0.183 [ 2 oty im e
PMI10_years 0.678 0.090 o Mg Sotneyoneo
Eigen Value 3.979 1.229 - —0ss

[ -0.68~0.07
Change (%) 56.841 17.563 Bow-om
.82 ~1.57
Cumulative (%) 56.841 74.404 . t o msn
Table 4 _ Priority Area of New PM Monitoring Station in Seoul
Address Kernel Density Distance from Nearest PM Station(m)
1 Garak 1-dong Community Center 3.867064 2839
2 Samjeon-dong Community Center 3.527023 2541
3 Daechi 1 dong Community Center 3.226242 2854
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