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AERONET activities in Korea

Songchon Elementary School (May, 2012)

DRAGON-NE Asia (2012)

KORUS-AQ (2016)

ASIA-AQ (2024)
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Contribution of AERONET in Satellite Remote Sensing of Atmosphere
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AERONET era



AERONET-related Studies wrt Satellite RS
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J. Kim et al. (IJRS, 2008)

Retrieving Aerosol Optical Depth using Visible and Mid-IR Channels from Geostationary Satellite MTSAT-1R

A new MTSAT AOD validated with AERONET

• February – March 2006 @ Anmyon site

• The retrieved AODs are compared with coincident AERONET values 

(within 30 minutes)

• The AOD values from the MTSAT-1R are averaged over 5x5 km

• A single visible algorithm has limitations in estimating surface reflectance 

due to clear-sky assumptions over a 30 day period

• Errors retrieving accurate AODs in spring in the Asian dust-

dominated season, when the vegetation growth changes rapidly

• The visible band is very sensitive to the presence of aerosols, 
remnant reflectances at cloud edges, changes in surface conditions, 

etc.

• Better surface reflectance can be obtained regardless of aerosol 

presence with the aid of the mid-IR channel over a restricted area



J. Lee et al. (RSE, 2010)

Algorithm for Retrieval of Aerosol Optical Properties over the Ocean from the GOCI

AERONET data used for 

the better aerosol model 

assumption

• Lookup tables are 

constructed based on 
extensive analysis 

of aerosol optical 

properties obtained 

from AERONET

• Daily mean Level 1.5 

cloud-screened 

products from 2005 

to 2007 are used to 

analyze aerosol 
optical properties.

AERONET data used for 

AOD validation

• The agreement at 

Anmyon station located 

close to the turbid water, 
i.e. yellow sea is poor

• Current algorithm 

overestimates AOD 

significantly.

After turbid water correction 

at Anmyon station



J. Lee et al. (AE, 2010)

Characteristics of Aerosol Types from AERONET sunphotometer measurements

• Daily average L2 inversion products are 

used. 

• FMF at 550 nm is used to determine the 

dominant size mode, 

• SSA is used to distinguish absorbing from 
non-absorbing aerosols. 

The most frequently detected aerosol type from all AERONET 

stations in a 5° × 5° grid box throughout the world for each season.

Dust Mixture NA Fine HA Fine



DRAGON-NE Asia (2012)

Korea

Japan



U. Jeong et al. (ACP, 2016)

An Optimal-Estimation-based Aerosol Retrieval Algorithm using OMI near-UV Observations

• The spatial and temporal domains for analysis 

were confined to the DRAGON-NE Asia 2012 

campaign

• To validate and compare the retrieved aerosol 

products from OMI, level 2 campaign products 
were used from the AERONET

Operational OMI Jeong et al. OMI Operational OMI Jeong et al. OMI 

AOD validation SSA validation



• AERONET inversion data (level 2.0 daily products) over East Asia 

(20–50◦ N, 95– 145◦ E) were used to analyze optimized AOPs

• The retrieved volume size distribution and complex refractive 

indices are utilized to compute the spectral SSA

• Level 2.0 AOD data sets measured for the DRAGON-NE Asia 
2012 campaign with more than 50 data points were used to 

validate the retrieval results.

M. Kim et al. (ACP, 2016)

Aerosol Optical Properties Derived from the DRAGON-NE Asia campaign, and Implications for 

a Single-channel Algorithm to Retrieve Aerosol Optical Depth in Spring from Meteorological Imager (MI) 

Onboard the Communication, Ocean, and Meteorological Satellite (COMS)

MI aerosol algorithm considers 
background AODs and critical 
reflectance to improve accuracy with 
given single channel limitations. (M. 
Kim, RSE, 2014) 



GOCI Yonsei Aerosol Retrieval (YAER) algorithm and validation during the DRAGON-NE Asia 2012 

campaign

AERONET data used 

for the better aerosol 

model assumption

AERONET data used for AOD validation

• Final AOD is calculated with spectral AODs for 

selected aerosol models.

• Other aerosol optical properties (AOPs) were also 

calculated with the combination of AERONET 

AOPs

M. Choi et al. (AMT, 2016)

AOD AE FMF





J. Mok et al., 2018

Comparisons of Spectral Aerosol Single Scattering Albedo in Seoul, South Korea

• This study compares the SKYNET SSA retrievals in 

extended UV–NIR wavelengths with the SSA derived 

from a combination of AERONET, MFRSR, and 

Pandora (AMP) inversions in Seoul, South Korea 

during and after KORUS-AQ international field 
campaign in 2016
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M. Choi et al. (AMT, 2019)

Validation, comparison, and integration of GOCI, AHI, MODIS, MISR, and VIIRS Aerosol Optical Depth

over East Asia during the 2016 KORUS-AQ campaign

• To evaluate the various satellite AOD products during 

the 2016 KORUS-AQ campaign (1 May to 

12 June 2016), AERONET of total 33 sites over East 

Asia, including 19 South Korean sites (Holben et al., 

1998, 2018) were used.
• The AERONET version 3 level 2.0 AOD at 550 nm all-

points data at a temporal resolution of a few minutes 

are used

GOCI AHI MODIS VIIRS MISR



S. Lee et al. (STE, 2023)

Retrieval of Aerosol Optical Properties from GOCI-II Observations: 

Continuation of Long-term Geostationary Aerosol Monitoring

over East Asia

• Overlapped Period between GOCI-1 & 2 during Nov 2020 –

Mar 2021

• GOCI-II has 13 channels including UV in 250 m resolution

• AERONET version 2 Level 2 all-point inversion data are 

used for the period up to July 2017.
• GOCI YAER algorithm: 26 aerosol models

• GOCI-II YAER algorithm: 6 aerosol models to reduce 

computational costs.

Aerosol model assumption using AERONET dataset

• AERONET SSA & FMF to classify six aerosol types: BC 

(HA, MA, SA), NA, mixture, and dust. 

• The AOPs are averaged over three AOD ranges (0–0.5, 

0.4–1.0, and 0.9–5.0) to account for the fact that AOPs vary 
with AOD owing to hygroscopic growth effects or 

aggregation. AERONET for the validation of GOCI & GOCI-II



S. Lee et al. (EP, 2021)

Assessment of Long-Range Transboundary Aerosols in Seoul, South Korea from Geostationary Ocean 

Color Imager (GOCI) and ground-based observations

• To investigate the effects of LRT events, AERONET version 3 level 2.0 AOD data were used as 

data independent from satellite observations. 

• AERONET data for 2015–2018 at Yonsei University, Seoul were used.

High AOD

Back trajectory

N. 1355     1104      186         58          7



Y. Cho et al. (GEMS SI, AMT, 2024)

First Atmospheric Aerosol-monitoring Results from the Geostationary Environment Monitoring 

Spectrometer (GEMS) over Asia

Validation of the GEMS AOD & SSA using AERONET in East Asia

V2.1 Post-processing

V2.1 Post-processing

GEMS-
AERONET

ML

GEMS 
AOD, 
SSA

VZA,
Z,

UVAI,
RAA,
SZA…

Corrected 
GEMS

Machine
Learning



H. Cha et al., in preparation

Total Column Water Vapor Retrievals from Geostationary Environment Monitoring Spectrometer

(GEMS) in the visible blue spectral range

• Evaluation period: 1 March 2021 – 28 

February 2023

• Reference datasets: AERONET ground-

based Level 1.5 Version 3 precipitable water 

measurements

Hourly GEMS validation using continuous AERONET 

observations

TCWV [kg m-2]



M. Kim et al. (GEMS SI, AMT, 2024)

Aerosol Optical Depth Data Fusion with Geostationary Korea Multi-Purpose Satellite (GEO-KOMPSAT-2) 

Instruments GEMS, AMI, and GOCI-II: Statistical and Deep Neural Network methods

AERONET AOD:

1) Ground-truth for the pixel-level uncertainty calculation

2) Target for the deep learning model training

GOCI-II, GEMS, AMI AOD 

validated from Nov. 2021 to Oct. 

2022

AOD uncertainty diagnosis 

using AERONET data



Comparison of GOCI-II, GEMS, AMI, Fusion AOD (2024/03/10Sun)

• High AOD gradients towards Seoul are 

observed by four satellite products, which 

implies the existence of local aerosols 

covering the city.

• The higher AOD around Seoul is in line with 

AERONET and HSRL measurements.

(S. Korea)



Comparison of GEMS, Fusion, AMI AOD (2024/02/07Thu)

• HSRL and AERONET AOD within each satellite observation duration hour are shown with each satellite AOD.

• AMI AOD at 550 nm, GOCI-II AOD at 550 nm, Fusion AOD at 550 nm are compared with HSRL AOT at 532 nm.

• GEMS AOD at 354 nm is compared with HSRL AOT at 354 nm.  

(Philippines)

+10 min+30 min+30 min



Comparison of GEMS, AMI, GOCI-II, Fusion AOD (2024/03/18)

• GEMS, AMI and Fusion AOD catches the fire events of Thailand 

(represented as high AOD).

• Around Bangkok, comparatively lower AOD are captured by GEMS, AMI, 

Fused AOD and MAIAC.

• High surface reflectance of AMI of the region, which is close to the 
critical reflectance, may have caused reduced sensitivity towards 

AOD

(Thailand)

MAIAC AOD (colorbar 0 – 5)
NASA Worldview

0.1 – 0.2
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(Side Meeting during AGU Fall Meeting, San Francisco, 2012)

Thank you!
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