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Abstract: The Korea Geostationary Ocean Color Imager (GOCI) onboard COMs-1 (Communication, Ocean
& Meteorological Satellite-1) is mainly designed for ocean observation, and it has a good potential for land

monitoring. Cross calibration between GOCI and the US Moderate Resolution Imaging Spectrometer (MODIS)
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can improve the land radiation characteristics of GOCI, which can expand its ability in land observation.
In cross calibration, the effects from spectral response of two sensors are considered and the impacts of
the differences between GOCI and MODIS viewing angles in calibration are revised by radiative transfer
simulation. Meanwhile, satellite data in the same transit time of two sensors are chosen in order to reduce the
effects from different sun zenith angles. Cross calibration results show that the simulated top of atmosphere
(TOA) radiance from MODIS agrees well with GOCI measured TOA radiance, and the value of R? is greater
than 0.88. Preliminary validation of calibration results shows that the cross calibration method can meet the

accuracy requirements of general quantitative remote sensing applications.
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Table 1 Spectral requirements of GOCI

Channel Band Band Primary use

center  width
Bandl 412nm 20nm Yellow substance and turbidity
Band2 443 nm 20 nm Chlorophyll absorption maximum
Band3 490 nm 20 nm Chlorophyll and other pigments
Band4 555 nm 20 nm Turbidity, suspended sediment
Band5 660 nm 20 nm Baseline of fluorescence signal, Chlorophyll, suspended sediment
Band6 680 nm 10 nm Atmospheric correction and fluorescence signal
Band7 745nm 20 nm Atmospheric correction and baseline of fluorescence signal
Band8 865 nm 40 nm Aerosol optical thickness, vegetation, water vapor reference over the ocean
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Fig.1 Flowchart of cross calibration between GOCI and MODIS
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Table 2 Corresponding bands of MODIS and GOCI in cross-calibration

MODIS Center wavelength Spatial resolution GOCI bands Center wavelength Spatial resolution
bands
Band3 465 nm 500 m Band3 490 nm 500 m
Band4 553 nm 500 m Band4 555 nm 500 m
Bandl 645 nm 250 m Band5 666 nm 500 m
Band2 856 nm 250 m Band8 865 nm 500 m
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Table 3 Correlationship between GOCI and MODIS radiance

Band GOCI band3/ GOCI band4/ GOCI band5/ GOCI band8/
MODIS band3 MODIS band4 MODIS bandl MODIS band2
R-square 0.9601 0.9539 0.9562 0.8953
GOCI intercept -1.5255 -5.1927 0.1214 —-3.3665
GOCI slope 0.9489 0.9126 0.8975 0.9365
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Table 4 Comparisons of calibration results with Park

Band GOCI band3 GOCIband4 GOCI band5 GOCI band8
Offset1 1.1207 1.0726 0.9948 1.0364
Biasl —17.5513 —13.4611 —3.3491 —10.5083
Offset2 0.9414 1.1085 0.8746 0.9595
Bias2 —25.085 -24.170 -8.5 -1.2
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