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Lessons learned

<9 from a decade long GOSAT operation
(benefit and challenge)

<vs. SCIMACHY>
(1) Global average from different sampling strategy

<vs. OCO-2>

(2) Radiance Spectra

Radiance conversion table using prelaunch calibration

Solar spectra update after OCO-2 and GOSAT Level 1 intercomparison

(3) XCO,
Characterize topography and surface albedo dependent bias using OCO-2 and GOSAT Level-
2 intercomparison

<vs. AIRS>

(4) Radiance Entire TIR spectral range

None-linearity correction update due to wide dynamic range of FTS: cold CO2 band

Remove step changes before and after GOSAT shutdown and thermal environment changes
Challenge: Limited number of vertical profile data

<vs. multiple sensors: + GOSAT-Il, OCO-3, TROPOMI>

<Next>
Challenge: regional flux estimation using XCO,, XCH, data 2



SCIAMACHY vs GOSAT

Seamless data set, Global average

Atmospheric Carbon Dioxide (CO,) from Satellites
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Ensemble of SCIAMACHY-ENVISAT (until April 2012) and TANSO-
FTS-GOSAT (since mid-2009) individual sensor and individual
sounding (level 2) data products. (Buchwitz et al., 2019)
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@ GOSAT and GOSAT-2

Same generation and high spectral resolution
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Radiometric calibration

Prelaunch Annual Vicarious Calibration at the desert playa in Nevada
X-CAL
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< 0.57 ppm over Land (high gain) Error
probably due to uneven Topography

< 0.17 ppm over Ocean

< 0.19 ppm over Land (desert)

Kataoka et al. (2017) MDP



Partial column density using both SWIR and TIR

Challenges in Validation

GOSAT measures both solar
reflected light from the
Earth’s surface (SWIR) and
“ thermal emission from the
' Earth’s atmosphere (TIR)
“ providing CO, partial-column
densities of UT and LT.
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Long term TIR

AIRS vs GOSAT
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Intercomparison
between Multiple Sensors

Using different bands: - g GBRY VY s iR s
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Near Coal Power plant
OCO-2 detected enhancement
GOSAT: below detection level

To estimate
local flux
Cities
Taiwan
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Toward next generation mstrument

Imaging spectrometer suites adding NO,,

.-401ppm

* NCU 3 Taoyuan

% Yangmei

x Hsinchu » Longtan

% Hsinghu * Longtan




