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Overview Broadening parameters filtered with DIET

A major update of the HITRAN water line list will be available for HITRAN2024, it includes a substantial improvement in terms of incorporating new lines from recently MARVELIised A new Python program (DIET) was developed _ AlBroaderingData

line lists [1] and improving line positions and intensities. Key spectral regions relevant for atmospheric studies have been evaluated, including the “window" region at 442 nm (targeted to filter outliers in ~,;, broadening parameters e Average absolute difference

Filtered lines

by TEMPO), see the figure below showing the window region convolved cross section against the published spectrum from Harder et al. (1997) [2]. Intensities for several vibrational for water. This method is very efficient for (o8 ® filtered lines (cutoff
bands were evaluated against laboratory data to identify systematic differences [3, 4] with ab initio values in HITRAN2020. In addition, a new python program has been developed to catching major outliers based on plotting the
identify the outliers within the broadening parameters in the line list and replace them with new measurements from the literature [4—8]. Furthermore, a study of the cavity ring-down data versus J” + 0.9(K”/.J"). This DIET filter T 0.06
spectroscopy of water vapor [9] has helped identify the need for new positions for several lines which were previously unassigned in HITRAN2020. was used to replace the strongest > 10~ 2
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Cross-sections (cm?/mole)

. . . . i ' i i 1E-27 |
experimental intensities were taken directly. changed |r.1 HITHAN?OZ4 for.thgt region, on this scale, the _
cross-sections remain very similar to those from
_ 1100- £V21V; _ - ZRAE ViTVarys - Vat2Vs HITRAN2020. The results from the Albany group [11, 12] that 1E-29
1.10 - — - = - .
< 1075 HITRAN2020 1 < @ HITRAN2020 g 4 AITRAN2020) 2 | = T ity are promoted by some of the atmospheric groups (e.g. [13]) A S N T TR B
o & HITRAN2024 | & ;08 % HITRAN2024 - % HITRAN2024 = 1.0 S - | 200 2or 250 - 100
= 1osc 3 . . 13- : J: 2+ o0y wton 8 are not corroborated by other measurements or calculations. Wavelength (nm)
¥ 1025 +}+;* +¥ ’ 2 o ,‘5* . : . ;‘ 0.0 F# o %y o More experimental work in the UV is required. (b) Figure 5a from Yang et al. (2022)
~ _ & i i " &+ ~ i O ' - -] .
g 1O B i e o 2 s % ff . Rl ol ¢ 211 2 0.8 Figure 4: (a) Plotting the stick spectra of the 40 lines (x) from Yang et al. (2022) [9]. HITRAN2024 data is broken up into the 27
12; 0-975 7 ‘§ o # “’“442,}«"' PG f. ¢ ﬁ £ s . £ assigned lines from that table (x) and the 13 unassigned lines from the table (x). (b) Figure from 5a of Yang et al. (2022) [9].
U 0.950 v 5 1.0 e L < 0.7
t = O £ » % =
.7: 0.925 7: 0087 To o 2009 - S - w0t g o HITRAN2020
5 0,000 Sos{ : A g 06- % HITRAN2024 References & Acknowledgments
010 0 w0 e 0700w 000 30 100 10 1010 Tha davelonment of HITRAN2024 edition is funded through NASA grants 8ONSSC23K1596, and 80NSSC24K0080. We thank HITRAN contributors from around the World as well as
Intensities (cm/molecule) Intensities (cm/molecule) Intensities (cm/molecule) Intensities (cm/molecule) ) -
)
V1 +2V5 4v, g V1 +4v, 44V the users of the HITRAN data.
— —~ 1.4 - ' . O
@ 115 - & HITRAN2024 é <><> & HITRAN2024 E 55 o & % HITRAN2024 E _ % HITRAN2024 1. Furtenbacher, T., Tébias, R., Tennyson, J., Gamache, R. R. & Csaszar, A. G. Scientific Data 2024 11:111, 1-15 (2024).
T | e T 121 & ® & T - b 2, Harder, J. W. & Brault, J. W. JGR 102, 6245-6252 (1997).
;E | « 3 ;,_: < Z134% 3. Solodov, A. M., Petrova, T. M., Solodov, A. A.; Deichuli, V. M. & Naumenko, O. V. JOQSRT 293, 108389 (2022).
= g = 3 3
55; 1051 TEmd §><<>> % w%g% e 44 B, % S 512 4. Birk, M., Roske, C. & Wagner, G. (Zenodo, 2024).
= 00 o ot = P 2 11 5. Roske, C., Birk, M. & Wagner, G. (Zenodo, 2024).
c e ¥ = i @ o 6. Egbert, S. C., Sung, K., Coburn, S. C., Drouin, B. J. & Rieker, G. B. JQSRT 328, 109119 (2024).
< 0.95 o = E E | 7. Petrova, T. M., Solodov, A. M., Solodov, A. A., Deichuli, V. M. & Starikov, V. |. Molecular Physics 120, e1988169 (2022).
}85 on. % &% ;c'; 0.9~ 8. Toon, G. Private Communication. 2025.
= <> ——— — - 0.0 T o84+ 9. Yang, Q.-Y., Conway, E. K., Liang, H., Gordon, I. E., Tan, Y. & Hu, S.-M. Atmospheric Measurement Techniques 15, 4463—4472 (2022).
10726 10-%° 1024 10-28 1027 1026 10723 10724 1028 102/ 1026 10723 1024 . . . .
" - . . 10. Kochanov, R. V., Gordon, |. E., Rothman, L. S., Wcisto, P., Hill, C. & Wilzewski, J. S. JQSRT 177, 15-30 (2016).
Intensities (cm/molecule) Intensities (cm/molecule) Intensities (cm/molecule) intensities (cm/molecule) 1. Du, J., Huang, L., Min, Q. & Zhu, L. Geophysical R h Letters 40, 4788-4792 (2013)
: u, J., Huang, L., Min, Q. u, L. Geophysical Researcn Letters 40, — :
(a) Bands adjusted to Birk et al. (2024) intensities (b) Bands adjusted to Solodov et al. (2022) intensities 12.  Pei, L., Min, Q., Du, Y., Wang, Z., Yin, B., Yang, K., Disterhoft, P,, Pongetti, T. & Zhu, L. Journal of Geophysical Research: Atmospheres 124, 14310—14324 (2019).
Figure 2: (a) Plotting the ratio of intensities for H,'°O between HITRAN2020 matched to the Birk et al. (2024) [4] list. Showing only lines that are > 10~%%. 2v,+1; was scaled up by +1.89%, v»+v5 was scaled up by 13.  Prather, M. J. & Zhu, L. Science 385, 201204 (2024).
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+1.29%, v1+2v, was scaled up by +4.87%. For 4v; if the line matched to Birk then intensities were taken directly, if not they were scaled by -5.89%. (b) Plotting the ratio of intensities for H,'°O between HITRAN2020
matched to the Solodov et al. (2022) [3] list for the lines that are > 10~2°. The v;+4v5 is a zoomed-in image from y axis 0-3, there are outliers from HITRAN2020 outside this y axis range. v;+v,+1r3 was scaled down by
-3.86%, vo+213 was scaled down by -8.29% and 4v9+135 was scaled up by +7.47%.
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