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l. Introduction

Air quality can deeply affect population health and environment. This is associated with atmospheric composition near the surface. It is influenced by local contributions (emissions), chemistry and small-scale and
large-scale transport. Its modelling is complex because it involves several physical and chemical processes. Weather conditions, and especially winds, play an important role in dispersion or accumulation of chemical
compounds and fine particles.

The observation system of the atmospheric chemical composition is mainly based on “in situ” measurements and observations from polar orbiting satellites. However, in situ measurements are few and very
localized. Measurements from polar satellites, on the other hand, although nowadays very valid, are limited by the scanning of the satellite footprint. This often limits the study of the transport of a specific species.
For this reason, having exploitable data from sounders based on geostationary satellites would represent an interesting improvement.

Il. Modéle de Chimie Atrnosphérique & Grande Echelle (MOCAGE) lll. Meteosat Third Generation (MTG) - Infrared Sounder (IRS)

Météo-France takes part to the operational air quality forecasting system with the MOCAGE The Infrared Sounder (IRS), which will be launched in 2023 on board the Meteosat Third Generation
chemistry-transport model (developed since 2000). - (MTG) geostationary series, will be able to provide ~6 km resolution data (over Europe), with a temporal
sample of less than one hour.

Three-dimensional model that covers the global scale (GLOB11),
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. _1 . _1
isti -~ U Spectral ling: 0.3251 Cm
IRS characteristics Spectral samplings: ~ 0.603 CIm~ ~ (LWIR) pectral sampling

Non-uniform vertical resolution: 47 vertical altitude-pressure levels S — can be essential in ~ 0.604 cm ™" (MWIR)

. . . 8 : -1
from the surface up to 5 hPa. A 60 hybrid levels version is actually - deducing LWIR: ~ 679.70 ~1210.44 Cm ~ (881 channels)

: . information about MWIR: ~ 1600.00 - 2250.20 cm ™~ * (1079
used in research mode: from surface, up to 0.1 hPa. MOCAGE GLOBAL DOMAIN atmospheric channels)

GLOB11 (1° x 1° grid) pollution.

LWIR: 680.00 — 1210.24 cm ™ (1632 channels) While the IRS is

MWIR: 1600.00 — 2250.20 cm ™! (2001 channels) being build, a new
version with

increased spectral
resolution is
already being
considered.

MOCAGE simulates gases, primary aerosols and secondary inorganic .
It will cover two IRS LWIR IRS MWIR

aerosols. = bands over the
2 Infrared spectrum.

Meteorological forecasts (wind, pressure, temperature, specific FEBA e L
humidity, precipitation) are used as input (e.g ARPEGE or ECMWF 03 A A 1 co

meteo rOIOgicaI forecast from IFS) MOCAGE DOMAIN o ‘ 114500 164500 ' 214500 2645.00
MACCO01 (0.1° x 0.1°) Wn (cm-1)

Infrared Spectrum

: IRS band LWIR
Evaluating the contribution ] ) ] TN *f” AdRARIIE
of MTG/IRS radiance Studying the atmospheric pollution IRS IRS*2 gl 03
NS A . . . - . |
assimilation in a chemistr Qe analysis quality as a function of the - Main focus
. Y VTGRS radiances IRS spectral resolution: an IRS with L on Ozone
transport model in order to G-IRS radiances . . ‘e IRS band WWIR
characterize the increased resolution compared to and Carbon o
heri uti the one at present under Spectral sampling: Spectral sampling: Monoxide I Ny *I.'“||"'“['T“;"| r’lﬂwml.,w "
atmosp erlc po utlon Over ° .ll ° 0.603 Cm—l 0.325 Cm -1 Em o ﬂ“ \'lrl 'N" wlw"r“lm W{'WI”"W lU |
Europe construction will be examined ittt )
€O
MOCAGE MACCO1
N L e o e 7
V. Observing o o
‘ . (. - ) CR MIOCAGE (60 lav)
Assimilation Run (AR): Systern Sirnulation — - (
i i ARPEGE S
4 Observing System Simulation R Control Run (CR): real|.zed \_Nlth the same E.‘ O2FIM2nNts | opeR | i, I ’L ASSIMILATION RUN }
. . . configuration as CR, b AQeriments : s o :
Experiments (OSSEs): realized with different model or Tigura DY 1 . NO Assimilation (as CR)and -
T e t] with  different  configurations a55|m|Iat!ng the synthetic (Q S S ES ) same ernissions as NR
i.e. data obtained by hypothetical |  ~— compared to the NR. Differences observations created from v h
observing systems that do not yet between CR and NR must be the NR. | Meteo. input ) With rnodulated emissions
exist [Masutani et al. (2010)]. similar to those existing between A 7} cornpared to NR
standard simulations representing \ jof  E
reality and a real atmosphere. s IRS (~1.8 - 10° obs) a
THEORY PRACT? ________________________________________________________________ IRSs2 (=36 10°0b5) ol
\J ----------------------------------------------------------------- ; ;
ASSIMILATION of independent real :
Synthetic observations: obs (e.g. 1AS! radiances) ; e I 4 T\
Nature Run (NR): created through a simulator of 5 Perfect Synthet':lc
reference atmospheric state for the entire Observation | ——> observations, which usually is Observation ‘ Observations Observations
OSSE, providing the “truth”. Usually produced > Siirdjula;;or i based on a radiative transfer Sirmulator
with a good-quality, realistic model in a free- code and on the instrument } L - : | [RTTOV =v12)
running mode without data assimilation. characteristics. N =i " Regional
O \ Globu MACCor \_ J

VL. IASI L1C Ozone assimilation in MOCAGE (60 lev) VIl. IRS observation simulations

Run over the period June-July 2019 with settings: ny ieemd Simulated IRS spectrum (Ozone band) 1099.467 cm -1
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IX. Next steps

Mean O3 profile - NH Midlat

VIII. Validation through Ozone Sondes

Completing Nature Run in the present configuration + evaluating other configurations (amount
of IASI channels to assimilate, error matrices, etc). NR1, NR2, NR3 choice

* Finalizing the evaluation of the Control Run

Completing the IRS and IRS*2 observation simulations

Assimilation Run

Evaluation of the IRS and IRS*2 Assimilation in MOCAGE
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