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Abstract In order to characterize the fine particles and Asian dust through real-time measurement and comprehensive
analysis, air quality research center have been established at 11 regions as of 2023 by the National Institute of Environmental
Research, the Ministry of Environment. The research centers have settled up a operation method for newly introduced
equipment, verified the reliability of measurement results, and analyzed the characteristics and emission sources of fine
particles by region. Furthermore, box model has been developed to quantitatively understand the formation mechanism of
secondary pollutants such as fine particles and ozone based on the site-specific measurement data. The infrastructure is
actively being used for domestic and foreign joint research. In the future, it plans to expand not only air quality research, but
also health research based on a joint utilization of research data.
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Table 1. Current status of air quality research center.
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Region (Date of operation) Location Scale (m?)
1 Baengnyeong Island (Dec. 2008) Baengnyeong Island, Ongjin-gun 662
2 Seoul metropolitan region (Jul. 2009) Bulgwang-dong, Seoul 304
3 Honam region (Apr. 2009) Oryong-dong, Gwangju 330
4 Jungbu region (Oct. 2010) Munhwa-dong, Daejeon 522
5 Jeju Island (Feb. 2012) Aewol-eup, Jeju 575
6 Youngnam region (Feb. 2013) Seongan-dong, Ulsan 456
7 Gyeonggi region (May 2019) Gojan-dong, Ansan 855
8 Chungcheong region (Nov. 2019) Suseok-dong, Seosan 598
9 Jeonbuk region (Nov. 2020) Mohyeon-dong, lksan 887
10 Gangwon region (Mar. 2021) Mancheon-ri, Chuncheon 728
1 Chungbuk region (Mar. 2023) Ochang-eup, Cheongju 925

s« Daegu ('22~'23) and Gyeongbuk regions are scheduled to be established according to the ‘Planning of air quality measurement network’
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Fig. 1. Periodical number of days for yellow dust occurrence in Seoul ('60~'23).
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Table 2. Details for measurement system installed in air quality research center.

Measyrement Measurement Measurement method Cycle Baeng- Seoul Jungbu  Honam Young- Jeju Gyeqng- Chung-  Jeon- Gang- Chung-
equipment component nyeong nam gi cheong buk won buk
Wind direction & Real time
AWS speed, temperature, - (1 min) o o o o o o o o o
humidity, precipitation
SO, Pulse U.V fluorescence o
O3 U.V photometric o o o
co Non—dispersive o) o) o o o o o o o
G infrared Real time
as :
NO, Chemiluminescence (5 min) o o o
NO, Chemiluminescence o o o o o o o o o
NH Cavity ring-down o o o o o o o o o o o
3 spectroscopy
p | PM, 5 Beta-ray attenuation Real time o o o o o o e} ] o e}
article
PM;o Beta-ray attenuation (1 hour) o o o o o o o o o o
Particle PM;o Impaction 1d o o o o o o o o o o o
a
(sampler) PM, 5 Impaction Y o o o o o o o o o o o
AIM lonin PM;s lon cromatograph ¢} o o o o o o o o o e}
SOCEC Carbon in PM, s Thermal-optical Real time o o o o o o o o o o o
transmittance (1 hour)
XRE Element in PM, 5 X-Ray fluorescence o ° ° o ° ° ° o ° ° o
spectroscopy
Aethalometer Black carbon Optical attenuation Real time o o] o
Nephelometer Scattering coefficient Optical attenuation (5 min) o o o
SMPS Particle count Differential mobility o ° ° o ° o ° o o o o
(0.01~0.5 um) analyzer Real time
Particle count ) ) (5 min)
o o o o o o o o o o o
APS (0.5~20 um) Time of flight
HCHO Hantzch reaction o o o ¢}
HCl o o o
HF Cavity ring-down o 5 5
- spectroscopy Real time
Long-range HCN (5 min) o o o
transport air
pollution Cold vapor atomic
Hg fluorescence o
spectrophotometer
VOCs Gas cromatograph R(?arig::)e ¢} o o
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Fig. 3. Changes in annual average concentration of sulfate (left) and nitrate (right) by region (2012~2021).
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(a) 5™ ~8™, Apr. 2019 (yellow dust)
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Fig. 4. Analysis result of backward trajectory (left) and time variation of calcium concentration (right) in yellow dust episode

by region.
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Fig. 5. Characteristics of high PM concentration episode in summer, Ulsan.
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lar sduction: Organic + Sulfate + Nitrate +
Prlmary Emlssmns Organlc + Black Carbon

+ Chloride

Fig. 7. Average composition of PM, ; observed during KORUS-AQ by each research group (Source: NIER, 2017).

Number of research papers by year

30

25

20

Number of papers
5 o

(4]

08 09 "0 11 12 M3 14

= International
= Domestic

"6 "7 18 "9 20 21 22 ‘23

Time (year)
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Fig. 9. Number of papers using data from air quality research center by content and period.
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o2 At ok Al GE R AR s o] A1zt
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e AtEle A AR RE FAdstH, ol2fet 2k=
= o7 i B g 2 9 ' 24
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