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Abstract To precisely measure global carbon sinks and sources, greenhouse gas monitoring satellites require a carbon
dioxide (CO,) accuracy better than 1%. However, uncertainties in greenhouse absorption lines remain a major source of error in
achieving this goal. This study compares the most widely used ABSorption COefficient (ABSCO) version 5.2 and the recently
released High-resolution TRANsmission (HITRAN) 2024 gas absorption databases, focusing on the high-resolution line features of
CO, and water vapor (H,0) in the shortwave infrared wavelengths. To account for complex absorption-related physical
phenomena, including collisional line-mixing, both the Voigt and the quadratic speed-dependent Voigt/Rautian models were
employed. Although both data sets agree well under typical surface-level conditions, systematic differences are observed in the
weak (1.6 um) and strong (2.1 um) CO, absorption bands in the upper atmosphere. Under highly humid conditions, HITRAN2020
and earlier HITRAN databases showed previously reported discrepancies, primarily due to the absence of a water vapor
continuum model. However, HITRAN2024 displayed lower spectral deviations with patterns similar to those in the ABSCO table,
which is largely attributable to HITRAN2024's recent inclusion of the water vapor continuum model and improved broadening
parameters. In the quantitative comparison between HITRAN2024 and the ABSCO table, the Voigt model demonstrated greater
consistency than the non-Voigt model. Meanwhile, the CO, spectrum exhibited discrepancies at high-altitude conditions, where
pressure, temperature, and air density decrease. The spectroscopic deviation increased from approximately 3.1% at the surface to
7.9% in the upper troposphere when convolved with the OCO-2 slit function. These findings demonstrate that the integrated
optimization of the water vapor continuum model and individual line parameters is crucial for high-precision atmospheric
retrievals.
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(0.76 um) 2} 2F3t CO, HIE (Weak CO,, WCO,; 1.61
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Fig. 2. Spectral comparisons between HITRAN24 using the Voigt model (red), HITRAN24 with the non-Voigt model (blue), and
ABSCO data (black) under standard conditions (296 K, 1013.25 hPa, and H,0 concentration of 1%). The left and right columns dis-
play CO, and H,0, respectively, for the WCO, and SCO, bands. Each panel contains three subplots: linear-scale absorption cross-
section (ACS) (top), log-scale ACS (middle), and spectral residual (model - ABSCO v5.2). Notably, both CO, and H,0 species exhibit
comparable spectral characteristics and consistent residual patterns across the target bands.
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