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GEMS

UV – VIS

Wavelength range 300 – 500 nm

FWHM < 0.6 nm

Temporal resolution 1 hour

Spatial sampling @ 
Seoul [km2]

3.5 x 8 km2

(Aerosol)
7 x 8 km2

(Trace-gas)

(Kim et al., BAMS 2020)
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No. Date
(KST)

Activity

0 2020.02.19 Transfer orbit injection
(GK-2B launch)

1 2020.03.23 GEMS power on

2 2020.04.21 First GEMS measurements for Sun/Earth/LED

3 2020.04.23~ Daily operation (in-orbit test)



Flowchart of GEMS aerosol retrieval algorithm
(Kim et al., 2018; Go et al., 2020 a, b)
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 GEMS aerosol algorithm use 6 channels in UV-VIS wavelength which is sensitive to 

aerosol absorption information and height information.



Results: Uljin/Samcheok wildfires
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 Wildfires in Uljin/Gangnueng, South Korea from March 4, 2022.
 Wildfire quickly spreads to about 15,000 acres (YONHAP NEWS, March 05, 

2022). 4



Results: Siberian wildfires

 The fires have burned ~62,000 square miles across Russia since the start of 
the year (ABC NEWS, 13 August 2021).

 Smoke coming from the Siberian wildfires.
 With high UVAI and low VISAI, Highly Absorbing Fine (HAF) is selected as 

GEMS aerosol type in the smoke plume.

GEMS Aerosol Type : 
Highly Absorbing 
Fine
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Results: Dust event (2021.03.29)

 GEMS ALH tracks CALOP ALH well from 34°N to 39 °N. (GEMS AOD > 0.2)
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Results: Dust event (2021.04.16)

HAF
Dust
NA

 GMES ALH varies from 0.5 to 3.5 km and GEMS ALH performs well. (GEMS AOD > 0.2)
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Comparison results for GEMS ALH with CALIOP data
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 Histogram of differences between GEMS ALH (GEMS AOD > 0.2) and CALIOP 
backscatter weighted aerosol height (CALIOP ALH)

 Validation area     : GEMS entire area
 Validation period  : 2020.11.01-2021.07.31
 GEMS ALH has a slight overestimation and shows different bias values 

depending on measurement time.

05:45 UTC 06:45 UTC ALL



Comparison results for GEMS ALH with CALIOP data

9

 Scatterplots of averaged GEMS ALH (GEMS AOD > 0.2) versus CALIOP ALH

 Validation area     : GEMS entire area
 Validation period  : 2020.11.01-2021.07.31
 ALL collocated GEMS ALHs with CALIOP ALHs in one scene are averaged (one scene averaged ALH).

05:45 UTC 06:45 UTC



Comparison results for GEMS aerosol products with AERONET data

 Validation area     : East Asia (100° E – 150° E, 20° N – 50° N)
 Validation period  : 2021.03.01-2021.07.31

GEMS AOD 443 nm GEMS SSA 443 nm

GEMS AOD 443 nm > 0.0 
GEMS AOD 443 nm > 0.3
GEMS AOD 443 nm> 0.7
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Application of GEMS aerosol products to air quality 
: GMAP Campaign

 The GEMS MAP of Air Pollution, GMAP Campaign field study are conducted from Oct. to 
Nov. 2021. 

 To take a broad perspective on the spatiotemporal variability of pollutants throughout 
the GMAP2021 campaign, GEMS aerosol products is investigated focusing on the GMAP 
campaign period.

5th week
 2nd week: High AODs over Eastern 

China but not strong influence on Korea
 5th week: Long-range aerosol transport 

from Shandong (China)
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GEMS images open to public
NIER website> https://nesc.nier.go.kr/product/view
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Conclusion

 This study shows the retrieved results of Aerosol optical properties (AOD, UV & Visible AI and SSA) over 
Asia from Geostationary Environment Monitoring Spectrometer (GEMS) in 2020 - 2021. 

 We present GEMS aerosol retrieval results for high aerosol loading cases of wildfires and dust 
over East Asia.

 Taking advantage of the sensitivity to aerosol absorption and aerosol height information in UV-Vis
wavelengths, GEMS aerosol algorithm retrieves Aerosol layer height (ALH) by optimal estimation. 

 The GEMS ALH is compared to the total backscatter coefficients measured from the Cloud-Aerosol Lidar with 
Orthogonal Polarization (CALIOP). 

 Overall, GEMS ALH tracks CALIOP backscatter weighted aerosol height reasonably well. However, GEMS ALH 
shows positive bias with average differences of +0.143 km and +0.447 km in 05:45 UTC and 06:45 UTC, 
respectively.

 The GEMS AOD and SSA are validated against ground-based AERONET data showing very good results for 
AOD but poor results for SSA as expected.

 As the retrieved GEMS AOD shows biases with respect to AERONET AOD, the AOPs in the current version of 
the LUT will be updated in this year. 13



Thank you!
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