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Introduction

PM s causes health damage when it enters the human
body because It has various shapes and chemical
compositions{Xing et al, 2016). Air quality monitoring
station (AQMS) was installed to mondtoding of Alr
pollutants such as PMzs, NOx, 50x, CO, Among thern, air
quality research center = operated to analyze the
physhcal and chemical characteristics of PMas. However,
ecach ACRC has limitations in representing the region
becawse regional characteristics, topography, and
emission sources are different. Accordingly, there are
operating 10 AQRC in Korea as of 2022, In this study, we
will compare about the physicochemical characteristics
of PM;z measured at AQRC i metropolitan area,
Gyeonggy and Chungcheong reglons.

Materials and methods

Seoul alr guality ressarch conter (SAR) ks located in Seoul,
the center of Korea, and road transport are main
emission sources. Gyeongg alr guality research center
(EAR) is located near the Banwol and Shiwa Industrial
comphen, =0 GAQR i affected from it, Chungcheong air
gquality research center [CAR) is located i an in
agricultural area,

Figure 1. Location of each air quality research center

Results and discussion

The target period was sekected in 2021 The average
annual concentration of PMys was highest in the GAR at
26.4 pg/ ', foliowed by the CAR at 23.4 pg/m', and 5AR

at 218 pg/m. By month, all sites showed the highest
concentraticn in March and the lowest concentration in
September. As a result of analysis the chemical
composition ratio of PMyy in the case of 5AR, nitrate
showed the highest ratio at 30.9%, organic carbon (OC)

- 31

1R 4%, sulfate 16 6%, ammonium 150%, and metal
components 12.3%. and, In the case of GAR, nitrate
showed the highest ratic with 33.9% followed by
ammonism 16.3%, organic carbon 16.1%, suifate 15.6%,
and metsl component 10.9%. Nitrate and smmonium
components increased compared to the SAR, but the
ratio of heavy metal, organic carbon, and sulfate
decreased, Finally, in the case of CAR, the ratio of metal
components (13.58) was the highnt among the other
sites. Conversely, the ratio of nitrate was the lowest at
25 B%, and the ratio of OC was the highest at 22 0%,

Condusions

in the future, it is expected that this data can be used as
basic data for establishing regional alr  guality
mmprovement policies.

[ LT
sy

Figure 2. Annual variation of FM; : measured at each
site
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A high concentrations of PM, . [particulste matter

lesz than 2.5 pm} are obeerved dus to air currents blowing
from China and the Gobi Dessrt in winter and spring, and
the concentration of air poflutants is high depending on
domestic scurces. In Korea, particulate matter is
datributed differently by region. The Mational Institute of
Ermvironmental Research (NIER] operates the Air Quality
Monitoring  System{AQMS] o investigate  PMas
characteristics by region. AOMS measures fine dust
poliutants{mass concentration, size distribuoon from 1
nm to 1,000 mm), paseous pollutants{NO, 50, 04, CO,
erc), lon(504°, MOY, I, Na', NH™, K', Mg", Ca’), black
carbon, metal, heavy matal and weather information in
real time to identify the charscteristics of regional air
poilutants. in this study, we mmend to predect future PM; s
concentrations by utilzing PM:: contributing substance
datE.

Each measurement parameter is uted as a
variable, and the contribution with PM1.5 was analyzed
through SHapley Additive exPlanations{SHAP] value
analysis. For each vanable, the future PMs
concentration was predicted using Randomforest and
Long-5hort term merory{LSTh] technigues Prediction
targets were seiected as 1 howr, 2 hours, 3 howrs, and 24
hours, and prediction performance was comparad using
covrelation cosffioent(r’] and root mean sguare error
[AMSE).

B
1 [ 4

e g 0 0 @ #
-----||I|||

]

Figure 1. Result of contribution for PM, s concentration
using SHAP value Analysis

Figure 1 shows the resuits of SHAP walue analysi
PR and P are related to the increase or decrease of
Phss, a high predictive correiation was confirmed. Park
et al{2021), Baker, K. and Scheff, P.{2008] reported the
particle growth of ammonturn sulfate snd smmoRLm
nitrate, The predicted contribution through SHAF value
analysis atso showed similar results. Based on the
analysis resufts, the predichon results are shown in Table
1 The result of prediction of PM,: concentration. We
confirmed r' and RMSE decreased as the prediction time
mcreased, and L5TM showed higher performance than
RandomForsst.

Table 1. Resuit of PM25 Prediction Accuracy depending
on predict:on nme and tood

Fradiction

Tool r RMSE

Time
1 hour 0.62 4,28
Random 2 howr 0.61 444
Forest 3 hour .59 523
24 hour 051 6.18
1 heour 0.64 4.12
2 hoar 063 468

L5TM™
3 hour 0.E1L 492
24 hour 0,59 5.82
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