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Introduction Impact on CH; Spectrum
» Methane (CH,) strongly affects the global climate
» Short-Wave IR spectra to infer molecular concentrations y
» Accurate modeling of molecular absorption mandatory E
BIRRA — Beer InfraRed Retrieval Algorithm | e e R E L= SN G (- NI,
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Fig. 1: (Left) CH4 absorption cross sections for various line profiles at
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Nonlinear least squares (NLS):  miny ||y — F(x)]| 330 hPa and 243K computed with SEOM—IAS line data.

F(X) = r(v)/m cosf lsun(r) exp | — ZO‘me(”) @ S(w.v....) + b (Center&Right) The effect of Illne-r.mxmg on molecula.r cros§ sec?tlons.
- Note the dependence on relative line strengths of neighboring lines [3].
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» BIRRA infers information from absorption features [2, 3] . | = e = 01
» State vector x contains geophysical parameters Lo T w |
» Py4CALtS line-by-line forward model based on GARLIC [6] _ Ean
» BIRRA was originally developed for SCIAMACHY nadir CO and CH, |  £us
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SEOM-IAS — improved Atmospheric Spectroscopy |
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» Spectroscopic database for TROPOMI around 2.3 ym [1] Fig. 2: CH,4 columns (left) over Amazonia in orbit 9553 along with

» New line positions, intensities, broadening parameters errors (right) for different spectroscopic line lists and models [4].

~ Additional ‘beyond Voigt' line parameters P S
» Speed-dependent Rautian profile + line-mixing (SDRM)
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T 0 an 102 00t 0081 ey 07 Fig. 3: CH, retrieved in orbit 7861 over the Sahara region [4].
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Beyond SEOM-IAS/SDRM

Table: Spectroscopic line data for the 2311-2352 nm interval. The last two
columns show the mean of the ‘beyond Voigt™ air-broadening

speed-dependence and Dicke narrowing parameters. The number of median mean variance
non-zero values is indicated in the parentheses [4]. HTM SDRM HTM SDRM HTM SDRM
| acy, 1.0475 1.0485 1.0467 1.04/8 0.0157 0.0138
Level 122 Processing a0 1.3450 1.3555 1.3929 1.3945 0.4495 0.4487
| aco 0.99566 0.9572 0.9338 0.9344 0.0463 0.0461
Input data required for the retrieval Table: Retrieved scaling factors for the Hartmann-Tran (HTM) and SDRM

line profiles from TROPOMI measurements in orbit 2923. The partial

» S5P radiance and irradiance data correlation parameter was manually set in the HTM profile [5].

» BDPM and ISRF’s
» Spectroscopic line data: SEOM-IAS, HITRAN, GEISA References:
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