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. 1. Overview

x (Geostationary Environment Monitoring Spectrometer (GEMS)

Geostationary orbit O;, NQ, SQ, HCHO, CHOCHC  hyperspectral imaging
& Aerosol properties
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. 1. Overview

X Level G1 calibration process of GEMS

Forward
A model
Charge to .
Radiation from Scan mirror Telescope & Voltgge Analog Digital -
the Sun & Earth Spectrometer Converter Converter ) Level O
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A Sensorspecific(time-dependent) &degradation




. 1. Overview

x |Inter-calibration with GEO & LEOs

GEMS

(Hyperspectral)

I I
GK2A (128)E) GK2B (128E)

A High availabilityfor ray-matching
A broadband & time gagfor GOGR)

4 )
OMPS TROPOMI

A High accuracy A Similar spec.

A Hyperspectral

\_ (< 380 nm) )

MODIS

A GSICS reference
A Broadband

Analysis using hyperspectral sensors (UVIS)



. 1. Overview

x Why DCCs for intecalibration of GEMS (in UVIS)?

A N-S dependence occurred in tiZEMS BTDF
A Saturation/ stray light correction

A Degradation
A Radiometric calibratiorcoefficient

Saturation pixels Degradation (e.g. TROPOMI solar irradiancm
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. 1. Overview

X Sensor specification

6-10% calibration error
& degradation in Band 3!
(Tilstraet al., 2020)

* NP. Nadir profiler
* NM: Nadir mapper

SeyrEn TROPOMI OMPSNPP
Band 2 Band 3 Band 4 NP NM
Orbit tvpe Geosynchronou Sunsynchronous Sunsynchronous
yP (nadir at 128E) (mean LST 13:35) (mean LST 13:30)
Spectral 300-500 300332 | 305400 | 400500 || 250310 | 300380
range [nm]
Spectral <0.60 0.55 1.0 1.0
resolution[nm]
Spectral
sampling <0.20 0.065 0.20 0.42
[nm/pixel]
Spatial
resolution [kn 3.5 8 35 55 250 250| 50 50

Reference sensor




. 2. Collocation& ray-matching method

X LEGGEO collocation process

Target instrument
VS.

Reference instrument

)

identical target

_ A At the samel) time
View an

A With same4) viewing geometry

Condition Threshold
Time 15 minutes
Distance The half of FOV of LEOs
VZA 1%
horﬁgggﬁleity Y <0.03

* VZA Viewing zenith angle

=
LEO Satellite i

A With same?2) spatialand 3) spectral response

GEQ-LEOQ Collocations

(Hewisonret al., 2013)



. 2. Collocation& ray-matching method

X LEGGEO collocation process { ]
v

Call GEMS radiance
(within 02-05 UTC)

LEO orbit exist
wihtin the time range?

Select LEO pixels
within the GEMS FOR

For each LEO pixel
LEO = TROPOMI?

dt <15 min
dx <25 (NM) or 125 km (NP)
cos(VZAgems)/cos(VZA, ko)-1 <0.01

within OMPS FOV, 354 nm <0.03

ﬂ)MPS FOV \

GEMS pixels 8 J 8 J

* o e o o

dt <15 min
dx < 1.8 km
cos(VZAGems)cos(VZA  p)-1 <0.01
Ry, 354 nm < 0.03

=

Spectral matchig:
Convolution of GEMS (~0.6 nm)
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satisfying the thresholds
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. 2. Collocation& ray-matching method

X Comparisorresults¢ systematic difference

* Target period After the 10T [Nov. 202Blar. 2021],over a thousand spectra satisfying the collocation process
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