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1. Introduction

On a global scale, 80% of infrared (IR) observations are impacted by clouds (McNally., 2002). We will now evaluate the all-sky assimilation of IASI channel 2889 with the true
Research at JIMA (Okamoto et al,, 2024) and ECMWEF (Geer et al., 2019) has shown the potential observational error model of Geer and Bauer, 2011 (Figure 1) against the clear

of all-sky assimilation of IR instruments in their global forecasting model. assimilation of this channel with the operational observational error (2K). The same
At Météo-France, IR instruments are only assimilated in clear-sky areas in operations. Only a quality controls as in section 3 are applied.

few microwave instruments are all-sky assimilated (Geer et Bauer, 2011) in Météo-France's . o
global ARPEGE model (Bouyssel et al., 2022). Figure 4.A shows that the all-sky assimilation of the IASI 2889 channel recovers more

points in the southern hemisphere and on the eastern edges of the oceans than a
clear-sky assimilation (figure 4.B). This represents around +5% of observations.

5. Impact of IASI's single-channel all-sky assimilation

In this model, the IASI sounder represents around 49% (03/01/2025) of assimilated observations.
All-sky assimilation of IASI could provide a better initial state and improve the quality of
numerical weather forecasts in major challenges situations (often cloudy) (Fourrie et Rabier,
2004).

Objective to my thesis:

Implement and assess the impact of IASI all-sky assimilation in Météo-France's ARPEGE

model.

Key points of my thesis :

-> Obtain a functional all-sky assimilation framework.

-> Set up and use the observation error model according to the cloud situation, for
near-clear observations.

-> Study IASI's single-channel cloud assimilation before extending to the whole channel set. — — — _
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Figure 4 : Number of observations per 1° box for A a clear assimilation ; B all-sky assimilation of IASI

2. Calculation of the error model channel 2889 over 31 days.

In clear sky assimilation, the observation error is assumed to be constant and is estimated
using a Desroziers diagnostic. In the case of an all-sky assimilation, the observation error can't
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Figure 2 : Map of 15/08/2023 at 00 UTC showing A : observation points assimilated in the reference; B : the
assimilated CAs of the all-sky experiment and C : the associated observation errors of the all-sky experiment.

6. Conclusions and next steps
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