Z58.  INO-CNR

: ? ISTITUTO
3 /4) NAZIONALE DI
OTTICA

& Analysis of the Consistency Between FIR Spectroscopic Data

=yvs and Airborne Measurements: Support to FORUM-EE9 Mission Imperial College

London
A. Di Romat), B.M. Dinelli%), E. Castelli't), L. Palchetti?), G. Bianchini!?, C. Belotti'?, L. Warwick'®), J. Murray®®), H. Brindley!3)

1 CNR-ISAC (Consiglio Nazionale delle Ricerche - Istituto di Scienze dell'Atmosfera e del Clima), Bologna, Italy;
2 CNR-INO (Consiglio Nazionale delle Ricerche - Istituto Nazionale di Ottica), Florence, ltaly;
3 Imperial College, London, UK

Observations

 The Tropospheric Airborne Fourier Transform Spectrometer (TAFTS) is a Martin-Puplett interferometer, it
collected more than 150 spectra from 80 to 600 cm™ on board the FAAM-BAE aircraft on 03/13/2019 above
the North Sea in the frame of the PIKNMIX-F campaign. Dropsondes measuring humidity and temperature
were released during the flight

 The Radiation Explorer in the Far-InfraRed — Prototype for Application and Development (REFIR-PAD) flown
on board the Laboratoire de Physique Moleculaire pour I'’Atmosphere et I'Astrophysique (LPMAA) balloon
during the Equatorial Large Balloons Campaign (ELBC, Teresina (Brazil), 06/30/2005). It collected more than
50 spectra from 100 to 1400 cm™? during the flight

 We selected 10 REFIR-PAD spectra measured close to 12UTC and 10 TAFTS spectra close to Dropsonde 8
launch from 100 to 600 cm™. Examples of REFIR-PAD and TAFTS spectra in the FIR range are shown below
with noise and calibration errors
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Spectral residuals compared to instrumental noise.
Simulation using HITRAN2016+MT_CKDv2.5 is considered as the reference
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Residuals among simulations performed with different spectroscopic data are of the order of the
instrumental noise of REFIR-PAD and TAFTS.
REFIR-PAD and TAFTS NESR are larger than the FORUM NESR
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We computed the reduced ¥? (see Eq.1) between simulated and observed average spectra in spectral windows 10 cm wide.

Here we report for REFIR-PAD (left) and TAFTS (right) the ratio between the reduced ¥? values calculated using each database + N = # of points in a spectral microwindow

continuum parametrisation and the reference HITRAN2016 + MT_CKDv2.5 = We choose one of the oldest database as the reference in Y, = observation at spectral point |
order to check the improvement in the consistency between measured data and RTM simulations F, = simulation at spectral point |
N.B. AERv3.5 and v3.8 are coupled only with MT_CKDv3.0 and v3.5 respectively, as they have been coupled in the LBLRTM (Line-By-Line Radiative Transfer Model) 0= noise at spectral point j
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