Methane isotopologue parameter assessment of multiple spectral databases
using TCCON
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SUMMARY

In this study, we perform retrievals of the two main methane isotopologues **CH, and 3CH, using the Total Carbon Column Observing Network (TCCON). With the aim of assessing
the biases associated with methane retrieval in the future Copernicus Sentinel 5 spectral regions. To assess the biases we use the TCCON GGG2014 retrieval environment, and four
separate spectroscopy databases, the JPL/TCCON spectroscopy database; the HITRANZ2016 database; the GEISA2015 database; and the ESA SEOM-IAS database. We find significant
variabllity in the retrievals of methane isotopologues, both in terms of the band and database. The SEOM-IAS database, with the addition on non-Voigt elements tends to show better
spectral fits, and agrees closely with the current standard TCCON retrievals.
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SPECTROSCOPY (ASSUMED LINESHAPES)

JPL/TCCON (Black — Voigt)
HITRAN2016 (Red — Voigt)
GEISA2015 (Blue — Voigt)
SEOM-IAS (Green — Non-Voigt)

TK 07/07/2016 -173%o0 74.5%0 -159%0  296%0  -518%0 -202%0  -143%o0

Al 23/08/2016 -108%0  -92.4%0 -104%0 -8.47%0 -384%0 -297%0 -95.0%o0

Al 01/10/2016 -115%0  43.6%0 -46.7%0 160%0 -419%0 -134%0 -84.2%0

CONCLUSIONS 8. REFERENCES

' : HITRANZ2016: https://hitran.org/
SEOM-IAS database has improved spectral fit GEISAZ015: htpieder

TCCON: 4.438x10°3 TCCON: 3.076x10°3 TCCON: 3.846x10°3 TCCON: 2.680x103

HITRAN: 6.803x10°  HITRAN: 3.747x103  HITRAN: 5.302x103  HITRAN: 3.578x10°3 performance, Also shows least variation in 3°C. | | espriipsiupme.fGEISA/geisa_raie_2
GEISA: 5.678x103  GEISA:3.910x10°  GEISA:6.010x10%  GEISA: 3.722x10°3 Climate and site do not impact the indicated O AS: o derscomias
SEOM: 4.268x10°3 SEOM: nan SEOM: nan SEOM: nan differences. GGG2014: https://tccon-

Large variations in 8'3C calculation depending onj | wiki.caltech.edu/
bands and spectral database.

www.esa.int Email: edward. malina@esa.int European Space Agency



