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GEO-GEO (GEMS vs. AMI) onboard twin satellites

 Short Summary & future works
 Systematic biases of the GEMS Level 1B compared to GEO & LEO are:
 OMPS   IRR: -17.6% / RAD: -0.8% / REF: 20.8% (@354 nm)
 TROPOMI IRR: -17.5% / RAD: -0.3% / REF: 21.0% (@354 nm) 
 AMI    IRR: -     / RAD: 7.0% / REF: 15.0% (@470 nm)
• GEMS L1B products have a negative bias significantly larger in 

irradiance, affecting reflectance (consistent across different sensors)
• A significant diffuser degradation and SL effect has occurred at 

shorter wavelengths.
• BTDF update for solar diffusers has resolved the north-south 

dependence, while the systematic bias remains in solar irradiances 
(radiometric cal coeff.).  

GEO-LEO (GEMS vs. TROPOMI & OMPS)
<Collocation process>

Q. How significantly have the GEMS L1B changed since the IOT 
and  what methodologies can be employed to assess 

the quality of GEMS L1B data through inter-calibration techniques?

TROPOMI @ 354 nm
(Jan 2021-May 2023, 5 days interval)

OMPS @ 354 nm 
(Jan 2021-May 2023, daily interval)

A good agreement in Earth radiance

Geostationary Environment Monitoring Spectrometer: 
GEMS launched in Feb 2020: Operation for over 4 years!

Ray-matching (GEO-GEO)
üElimination of sun-glint & land pixels
üSZA & VZA < 60°
üSpatial homogeneity: Scene STD < 5%

Sub-nadir points of
GK-2A & 2B = 128.2°

GK-2: Geostationary Korea Multi-Purpose Satellite-2

Advantages of GEO-GEO inter-calibration:
Wide spatial & temporal coverage 

ü Scattering angle dependence (dark scenes)

SRF convolution
𝜟𝒕 < 5 minutes
Spatial average (0.1°)
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ü Spatial analysis for the N-S dependence
          w/o update          w/ update    Scene reflectance 
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AMI w/ GSICS references : ~2%

ü Trend analysis

Similar configuration with 
FCI (MTG) & UVN (Sentinel 5)

GEMS vs. AMI
 (over 450 nm)

• Radiance: positive 
bias (7%)

• Reflectance: 
positive bias (15%)

<Methodology>

Spectral analysis (DCCs):
OMPS NM: 300-380 nm

TOMI BD3-4: 320-500 nm
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Stray light effect (<320 nm)


