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Abstract It is indeed important to use satellite observations in air quality research, as they provide a global perspective
on the distribution and transport of air pollutants. Among the most widely used satellites for air quality research such as the
Ozone Monitoring Instrument (OMI) and the Moderate Resolution Imaging Spectro-radiometer (MODIS) can measure various
air pollutants such as aerosols, O3, NO,, SO,, and atmospheric gases. Satellite observations can help identify areas of severe air
pollution and track changes in air quality over time and space, which can inform policy decisions and help develop effective
strategies to reduce air pollution and protect public health. With the recent successive launch plans of domestic satellites
such as Geostationary Korea Multi-Purpose Satellite-2A and 2B, its use in the air quality field is expected to increase. However,
it is important to note that a more complete understanding of air quality issues requires qualitative and quantitative multi-
dimensional interpretation of the data in conjunction with other means, including ground-based monitoring and forecast
modelling.
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Fig. 1. Word frequency analysis using the keywords in the
research papers from year 2000~2022.
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Table 1. List of research papers related to satellite observations and air quality published in the Journal of Korean Society of
Atmospheric Environment.

Year

Authors

Title

2004

J-Y.Lim, Y. Chun, K.-M. Cho,
S.-S. Lee, H.-J. Shin

The Meteorological, Physical, and Chemical Characteristics of Aerosol during Haze Event
in May 2003
(2003 5O AR U= A O|IZE2| 7] - 22 - 315t EY)

2004

K.-H. Lee, Y.J.Kim

Russian Forest Fire Smoke Aerosol Monitoring Using Satellite and AERONET Data
(21221 X1=22t AERONET LEXIRE 0|88 2A|OHE A| LSt o2 E2| ZE712| ZLIER)

2006

Y.S. Moon

Estimation of Vertical Profiles and Total Amount of Ozone Using Two-Dimensional
Photochemical Transfer Model During the Period of 1995~1996 at Pohang

X+ Z3tel-S RS 0|88 ZIX|HC| 1995~19961 7|2t SOt QES| KAl m2med 3
)]

2006

K.H. Lee, D.H. Lee, Y.J. Kim

Application of MODIS Satellite Observation Data for Air Quality Forecast
(MODIS Q1B 2| M 2= XIRE 0|ESH 7[R 0lE 88)

2006

S.D. Choi, Y.S. Chang

Monitoring of Carbon Monoxide using MOPITT: Data Processing and Applications
(1B MM MOPITTS 0|28t LUASIELA 2LIE{Z])

2008

CK. Lee, J.P. Burrows,
Y.J. Kim, A. Richter

Satellite (SCIAMACHY) Measurements of Tropospheric SO, and NO,: Seasonal Trends of
SO, and NO, Levels over Northeast Asia in 2006
(21221 (SCIAMACHY) H|0|E|E 0|8t tHR R SO,, NO, £7F)

2009

C. Lee, J.C.Kim, T.H. Cheon

Effects Study on the Accuracy of Photochemical Modeling to MM5 Four Dimensional Data
Assimilation Using Satellite Data

(FIEXIZE 0183 MM5 4R I2S 7t Fatstm E ol Yool 0|Xl= S 1)

2011

K.H. Baek, J.H. Kim

Analysis of Characteristics of Satellite-derived Air Pollutant over Southeast Asia and
Evaluation of Tropospheric Ozone using Statistical Methods
(EAX LHE 01T SHOIOIX|Y 21 TV |LESE 241 245)

S od= S oo o= T

2011

Y.J.Kim, J.H. Lee, BK. Kim

An Analysis of Aerosol-Cloud Relationship Using MODIS and NCEP/NCAR Reanalysis Data
around Korea

(Bt FHO A MODIS2ENCEP/NCAR RH2 A XI2 S 0|83t oloj2&3 7152 ety 24)

2012

K.H. Lee

Aerosol Direct Radiative Forcing by Three Dimensional Observations from Passive- and
Active-Satellite Sensors

(S-S5 AN BEXIZE 0183 7] 0012120 3319 ;o SAZH| S} A)

2012

D.-R. Kim, W.J. Choi, J. Lee,
S.Y.Kim, C-K. Song

Analysis of NO, over the Korean Peninsula from Ozone Monitoring Instrument Satellite
Measurements

(914 (OMI)2 B85t Stz X|% NO, £4)

2013

K.H. Lee

Three Dimensional Monitoring of the Asian Dust by the COMS/GOCI and CALIPSO Satellites
Observation Data

(Hz|eh 1d siAETHA et 2 HEX 2to|ct #EXIRE 0128t &At ofof2i& 2] 3xHA 2 LIE{E)

2014

K.H. Lee

Monitoring and Forecasting the Eyjafjallajokull Volcanic Ash using Combination of
Satellite and Trajectory Analysis

(1B BRI} AR MS 0|85t Eyjafiallajokull SHIRY ZHAI2 0)1=)

2016

S.W.Kim, S.K. Song, S.B. Han

A Study on the Outbreak and Transport Processes of the Severe Asian Dust Event Observed
in March 2010

(201041 38 A3 EARAIZAC] A U S-S T B3t 217)

2016

C.Cho, J.-B. Jee, M.S. Park,
S.H. Park, Y.J. Choi

Comparison of Surface Temperatures between Thermal Infrared Image and
Landsat 8 Satellite

(=2 St Landsat 8 AU 2HE HEE X|EH 2= H|w)
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Table 1. Continued.

Year Authors Title
S-H.Oh. J. Kim. Z-H.Sh Assessing the Altitudinal Potential Source Contribution Function of Aerosol Optical Depth
2017 MLS. Bale -fim, £-1. >hon, in the West Coast of Korean Peninsula during the DRAGON-KORUS-AQ Campaign
(DRAGON-KORUS-AQ 7|2t & Mafiet x| ool 24 &St S D= PSCF 24)
Detection and Classification of Major Aerosol Type Using the Himawari-8/AHI Observation
2018 K.H. Lee, K.T. Lee Data
(Himawari-8/AHI #EXI=2E 0|88t =2 th7] o|0124 X Y 27 ¢H)
G.-H.Yu, S.-S. Park, S.A. Jung, Investigation on Characteristics of High PM, 5 Pollution Occurred during October 2015
2018  M.R.Jo, Y.J. Lim, H.J. Shin, in Gwangju
S.B.Lee, Y.S. Ghim (&3 X|H0ilA 2015 1020l LASHPM, s TsE Al E4 24)
Investigation of Long Term Changes in Trace Gases and First Retrieval of Nitrogen Dioxide
2018 W. Choi, J. Park, D. Kim, Surface Mixing Ratio over Major Ports Using Satellite Data
J.Yang, H.Kang, H. Lee (MR E 0|88 F2 ST A0 7IAM Ty | 2HE R0 U sE HE E4 RALH
O|AMSHEIA Z3HH| A AtE 177)
Air Pollutants on the Korean Peninsula Caused by Fireworks in China during Chinese Lunar
2018  K.Kim New Year
(B 71t 5= 2£2=50|2 YME 7| QESHO| sHite R2))
Characteristics of Haze Episode in 2019 December by Using Satellite and Ground
2020 KH.Lee,S.S. Park Measurements with Trajectory Mod
(S, XLEE, HX ZHS 012820194 128 15k HE YO EH EN)
Long-term Variations of Aerosol Optical Depth and their Associations with Climate Change
2021 N.-M. Lee, C.-H. Kim over East Asia
(SOtAOL OO ZE &St 70| H7|HS EMut 7| H3 221 24])
Estimation of Column Aerosol Contribution in Seoul and Gangneung Using Machine
2021 S.Pyo,K.H.Lee, KT. Lee Learning Clustering Technique
(Hal2g 2HAHZS 08T MSH ZE X|Ho| Z2H olo{24 7|0 = A7)
Extraction of the Severe Heat Island Districts in Urban Areas by the Clustering Technique of
2021 W.Kim, H.-M. Lim, H. Shin Land Surface Temperature Distribution Using Satellite Imagery
(HESY 7|8 X222 T 2HAEY J7|HE 288 A L @HRXIT =)
Effect of Reduced Emissions from Thermal Power Plants in China on Local Air Quality
2022  K.H.Lee, S.K. Shin Improvement
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Fig. 2. Word cloud by top 100 keywords in the research
papers from year 2000~2022.
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Fig. 3. Spectral atmospheric reflectance with band positions across the sensors alongside those of missions for air quality
monitoring. The solid lines are solar reflectances simulated by the radiative transfer model with and without aerosols.
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Fig. 4. Spectral infrared radiances with band positions across the sensors alongside those of missions for air quality monitor-
ing. The solid lines are solar reflectances simulated by the radiative transfer model with and without aerosols.
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Table 2. List of satellites and outputs related to air pollution criteria.

Data center

https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/
science-domain/aerosol/

https://disc.gsfc.nasa.gov/datasets/AIRS3STM_006/summary
https://asdc.larc.nasa.gov/project/MOPITT
https://disc.gsfc.nasa.gov/datasets/fOMNO2d_003/summary
https://disc.gsfc.nasa.gov/datasets/OMSO2e_003/summary
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Fig. 6. Lifetimes of different earth observing satellite instruments that have potential use in application for air quality study.
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Fig. 7. The averaged AQT, AE, O3, NO,, CO, SO, from different satellite measured products over Northeast Asia. Note that AE
data from MODIS aerosol products are available over land only.
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Fig. 8. Time series of AQT, AE, O3, NO,, CO, SO, from different satellite measured products. The orange and blue lines repre-
sent the average values for the west and east regions relative to 124 degrees East longitude.
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Fig. 8. Continued.

Table 3. Descriptive statistics and linear regression analysis results of long-term satellite observation data including AOT, AE,
03, NO,, €O, SO..

Products Mean Zg?i?;?] Slope Intercept
AOT_west 0.525 0.149 -0.618e73 0.610
AOT _east 0.312 0.105 -0.382¢73 0.364
AE_west 1.245 0.193 -0.399¢73 1.300
AE_east 1.417 0.091 -0.272¢3 1.454
0;_west [ppvb] 39.110 7.302 0.114¢73 39,098
05_east[ppvb] 38.714 7.487 0.128e73 38.700
CO_west [ppvb] 215.443 30.661 -0.217 243.81
CO_east [ppvb] 162.495 24.455 -0.108 176.609
NO,_west [[mole/cm?] 0.938e7" 0.361e7" -2.806e™ 1.0285¢e7"7
NO,_east [mole/cm?] 0.508e7"7 0.114e7" -4214¢7° 0.522e7"
SO,_west [DU] 0.134 0.175 -4,103e™ 0.266
SO,_east[DU] 0.057 0.085 -8.915¢7° 0.086

SO,west/SO,east =235124, AES AlSlabel A% 2 HPE7 BA Avke 134 AFSAN ] 718713k
e B OUEe] TIE FRAA Ul oF 0, A9l 25 8271871 g uYos U
S8 2|4

164.3% =2 Z1 02 bt A7HE FH=ghof tigk o] 20008 ]2 Z]
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