N

N

Time evolution of temperature profiles retrieved from 13
years of IASI data using an artificial neural network
Marie Bouillon, Sarah Safieddine, Simon Whitburn, Lieven Clarisse, Filipe
Aires, Victor Pellet, Olivier Lezeaux, Noélle A. Scott, Marie
Doutriaux-Boucher, Cathy Clerbaux

» To cite this version:

Marie Bouillon, Sarah Safieddine, Simon Whitburn, Lieven Clarisse, Filipe Aires, et al.. Time evolu-
tion of temperature profiles retrieved from 13 years of IASI data using an artificial neural network.
EGU General Assembly 2022, May 2022, Online, Austria. 10.5194/egusphere-egu22-11451 . insu-
03649736

HAL Id: insu-03649736
https://insu.hal.science/insu-03649736

Submitted on 22 Apr 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://insu.hal.science/insu-03649736
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

(EGUszzr, 2022

EGU22-11451
https://doi.org/10.5194/egusphere-egu22-11451

EGU General Assembly 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Time evolution of temperature profiles retrieved from 13 years of
IASI data using an artificial neural network

Marie Bouillon', Sarah Safieddine', Simon Whitburn?, Lieven Clarisse?, Filipe Aires?, Victor Pellet?,
Olivier Lezeaux”, Noélle A. Scott®, Marie Doutriaux-Boucher®, and Cathy Clerbaux'~

'Sorbonne Université, Institut Pierre Simon Laplace, LATMOS, Paris, France (marie.bouillon@latmos.ipsl.fr)

2Spectroscopy, Quantum Chemistry and Atmospheric Remote Sensing (SQUARES), Université Libre de Bruxelles

3LERMA, Observatoire de Paris/CNRS

“SPASCIA

>Laboratoire de Météorologie Dynamique, IPSL/CNRS/Ecole Polytechnique/Université Paris-Saclay

®European Organisation for the Exploitation of Meteorological Satellite

The IASI remote sensor measures Earth’'s thermal infrared radiation over 8461 channels between
645 and 2760 cm™'. Atmospheric temperatures at different altitudes can be retrieved from the
radiances measured in the CO, absorption bands (645-800 cm™ and 2250-2400 cm™') by selecting
the channels that are the most sensitive to the temperature profile. The three IASI instruments on
board of the Metop suite of satellites launched in 2006, 2012 and 2018, will provide a long time
series for temperature, adequate for studying the long term evolution of atmospheric
temperature. However, over the past 14 years, EUMETSAT, who processes radiances and
computes atmospheric temperatures, has carried out several updates on the processing
algorithms for both radiances and temperatures, leading to non-homogeneous time series and
thus large difficulties in the computation of trends for temperature and atmospheric composition.

In 2018, EUMETSAT has reprocessed the radiances with the most recent version of the algorithm
and there is now a homogeneous radiance dataset available. In this study, we retrieve a new
temperature record from the homogeneous IASI radiances using an artificial neural network
(ANN). We train the ANN with IASI radiances as input and the European Centre for Medium-Range
Weather Forecasts reanalysis ERA5 temperatures as output. We validate the results using ERAS
and in situ radiosonde temperatures from the ARSA database. Between 750 and 7 hPa, where IASI
has most of its sensitivity, a very good agreement is observed between the 3 datasets. This work
suggests that ANN can be a simple yet powerful tool to retrieve IASI temperatures at different
altitudes in the upper troposphere and in the stratosphere, allowing us to construct a
homogeneous and consistent temperature data record.

We use this new dataset to study extreme events such as sudden stratospheric warmings, and to



compute trends over the IASI coverage period [2008-2020]. We find that in the past thirteen years,
there is a general warming trend of the troposphere, that is more important at the poles and at
mid latitudes (0.5 K/decade at mid latitudes, 1 K/decade at the North Pole). The stratosphere is
globally cooling on average, except at the South Pole as a result of the ozone layer recovery and a
sudden stratospheric warming in 2019. The cooling is most pronounced in the equatorial upper
stratosphere (-1 K/decade).
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