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1. Introduction
The Ministry of the Environment (MOE), the Japan Aerospace Exploration Agency (JAXA), and the National Institute for Environmental Studies (NIES) are conducting the Greenhouse gases Observing SATellite (“Ibuki” (GOSAT) and “Ibuki-2" (GOSAT-2)) series
project to measure concentrations of the major greenhouse gases (GHG), such as carbon dioxide and methane, from space. For use of GOSAT and GOSAT-2 products in scientific researches and GHG reduction policies, it is essential to make continuous
validations to ensure the accuracy of GOSAT and GOSAT-2 products on GHG concentrations. We conducted the validation of the recent versions of GOSAT-2 FTS-2 SWIR L2 Full Physics product (Ver. 01.04 & 01.07) and GOSAT FTS SWIR L2 products (Ver.
03.00) by being compared with Total Carbon Column Observing Network (TCCON) data.

2. Conditions and collocations of GOSAT-2 and GOSAT SWIR L2 p;oductﬁfor coﬁparigon with TCCON data

2.1 GOSAT-2 FTS-2 SWIR L2 Full Physics product
The versions of 01.04 & 01.07 with the period of March 2019 — November 2021 (not overlapped) are used in this validation. The area definitions are “Land” (2 10% of land fraction) and “Ocean” (< 10% of land fraction). Only data with the quality flag “good” are used. No distinction is made

by gain in these analyses. The TCCON data are obtained from the TCCON data archive (http://tccondata.org/). They are as of December 2021 and processed by GGG2014. The TCCON data are averaged over within =30 min of GOSAT-2 overpass time for the validation.

The conditions and collocations for the comparison of GOSAT-2 and TCCON data are as follows:

» Comparison area: *0.1°, =1°, +=2° +3° |atitude / longitude box centered at the TCCON sites.

» Column averaging kernels and prior profiles are not considered for the validation analysis.

« The GOSAT-2 Full Physics product with a difference between the footprint altitude and the altitude of the TCCON site greater than 500 m are excluded from the comparison.

» Large forest fires occurred in Australia in Autumn 2019. Therefore, for XCO, the GOSAT-2 Full Physics product in Wollongong in Australia whose absolute bias (the difference from the TCCON data) is greater than 40 ppb are excluded from the comparison.

2.2 GOSAT FTS SWIR L2 product
The GOSAT FTS SWIR L2 product of Ver. 03.00 with the period of April 2009 — December 2019 is used in this validation. The area definitions are “Land” (100% of land fraction) and “Ocean” (0% of land fraction). The gains used are gain H and gain M over Land and gain H over Ocean. The

TCCON data are obtained from the TCCON data archive (http://tccondata.org/). They are as of September 2021 and processed by GGG2014. The collocations for comparison are the same as GOSAT-2.
Please note that the GOSAT FTS SWIR L2 product of Ver. 03.00 has not been released yet.

3. Results of comparison of GOSAT-2 FTS-2 SWIR L2 Full Physics product (Ver. 01.04 & 01.07)
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4. Results of comparison of GOSAT FTS SWIR L2 product (Ver. 03.00)
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» No significant trends are recognized for biases during the validation period. Summary table of biases for GOSAT product (Ver. 03.00)

Comparing the validation results of Ver.03.00 with those of the previous versions (Ver.02.90, April 23, 2009 — December 31, 2019) (not TCCON sites and data period used for GOSAT data validation
shown in the poster)

» For XCO,, the absolute values of the average biases of Ver.03.00 over Ocean are quite larger than those of Ver. 02.90 in the Hm
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