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Abstract Recently, the risk of fine dust (PM10) and ultrafine dust (PM2.5) has been emphasized. In 2016,
the World Health Organization reported that more than three million people die early every year due
to fine dust. Korea is one of the countries with lower air quality and needs to take measures against
increasing fine dust concentrations. The government has provided fine dust concentration data from all
regions to solve this problem. On the other hand, it is unclear if the data currently provided reflects the
"average' fine dust concentration in each region, and efficient management according to the new
database (DB) model is required in the case of vast amounts of data. This study analyzed the
concentration of fine dust by region on a monthly average basis. The paper presents a method for
managing fine dust data using a new DB model. It also introduces data preprocessing techniques
accordingly. Map visualization is performed using preprocessed data, and techniques are introduced. The
DB model, fine dust data preprocessing technique, and visualization technique presented in this paper

are expected to be useful in providing various fine dust-related services in the future.
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Table 1. 2008-2014 initial data set

Measurement PMLO Location
date
2008010101 58 Seoul, Jung-gu,
Seosomun-dong
(91 pg/m?)



ks e

3=8A] A254 A%, 2024

g tlofEfoll MRS ThE Ao|E = Measurement
date(EgYLA]), PM10, location(54) column¥t o}
Wof gttt 18]a SHAA7IA Ut Qle As G+t
o7 g 73 H, dPAHLE Alote] W=} 7t
A5t E718F 6448 SAHex. 200801)& FASoF gict.

2008-20149%=9] 2HAHA(PM2.5) 20144 ©]
Aoz PM2.57F S8R 947l wiZel, mAHA
(PM10) HloTelgt A=]sk3iTt,

2015958 20219 2€7HX9] HlolE= AR
B AHA(PM10), ZUAHA(PM2.5) 94 H7]edx
EHTE, Aed, A, SEAHY) AR csvit
AZ ARSI

20159 1¥€5H 20219 297149 dolglE =43}
Fom Al-i &2 Al @99 dEdrolE R &85

Step0. AA9] &4 4

readxl, dplyr, data.table, tidyverse H7]A|& AX]
st golBEgE APgirH13-15].

Stepl. AAY Hojg E27]

exel YL list.files T purrr@7]1X] W2 mapdr
£ AREste] B8R, csvitd list.files?t lapply,
do.call 5 ARESlo] B2t

Step2. A3t columnit Eotl= 74

select =5 ARESI] 83 column(F4, SHY
A, PM10)RF Hobfigict.

Step3. EHHolHR BT (A=)

Step4. A7 (Table 3)

Table 3. 2008-2014 dataset preprocessing result
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Fig. 1. Preprocessing Sequence
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Table 4. 2015-2021 dataset preprocessing result
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Fig. 2. Visualization of monthly average PM10 (fine
dust) concentrations in January 2020
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Field User Guide Data type Required Primary -key Fcilfelfn FK Table
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Table 7. Data distribution of PM10 and PM2.5
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2008

101 (5.85317 (6.7)84 (5.5)119 (6.0060 (7.6) 96 (7.6) GO (7.6) 180 (7.3)297 (7.5)60 (7.6)117 (7.3)72 (4.7) 71 (5.0) 24 (9.9) 72 (5.2) 48 (4.5)

2009

108 (6.2)324 (6.8)79 (5.1)116 (5.8)60 (7.6) 96 (7.6) G0 (7.6) 179 (7.3)300 (7.6)60 (7.6) 120 (7.5)72 (4.7) 71 (5.0) 24 9.9) 72 (5.2) 48 (4.5)
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103 (5.9871 (7.8)84 (5.5)117 (5.960 (7.6) 95 (7.6) 60 (7.6) 180 (7.3)300 (7.6) 60 (7.6)120 (7.5)72 (4.7) 84 (5.9) 24 (9.9) 70 (5.0) 50 (4.7)

2012

108 (6.2372 (7.8)84 (5.5)124 (6.2)60 (7.6) 96 (7.6) GO (7.6) 180 (7.3)300 (7.6)60 (7.6) 120 (7.5)72 (4.7) 82 (5.7) 24 (9.9) 71 (5.1) 60 (5.6)
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19.24 2478 17.69 23.04 25.30
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