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1. Introduction 6. Cloud Detection & Thinning

Figure 8: Percentages of IASI-NG
observations flagged “cloudy” per channel
for CO2 channels (top panel) and water
vapour channels (bottom panel)

IASI-NG data is cloud sensitive and
observations made over clouds have to be
discarded. The cloud detection system
i . i proposed by McNally and Watts(2003) was
2. Construction of a Data Assimilation Framework adapted to process IASI-NG data and the
ratio of flagged observations had to be
validated. In figure 8 we can see that the first
channels which are sensitive to the higher
parts of the atmosphere and thus not
impacted by clouds have very little to no cloud
flags. As we move on to the higher channels,
we travel down the atmosphere and channels
start being sensitive to clouds, which
corresponds to the steep increase in cloud
flags that starts around channel 332 (686.375
cm-1) whose weight function peak is at
100hPa.

In our IASI-NG impact study experiment

IASI-NG is a hyperspectral infrared sounder developped by the CNES and AIRBUS meant to replace the successful IASI
instrument on MetOp satellites (Bermudo et al., 2014, 2022). In order to prepare the assimilation of IASI-NG data within the
operational Numerical Weather Prediction (NWP) system, the Centre National de Recherches Metéorologiques (CNRM) set
up an Observing System Simulation Experiment (OSSE). It allowed us to fine tune IASI-NG data assimilation parameters
and measure the impact IASI-NG will have on the quality of weather predictions.

An Observing System Simulation Experiment (OSSE) is a numerical experiment used to evaluate the value of a new observing system when actual
observational data is not yet available. It consists of a long, uninterrupted forecast called the nature run, which provides a realistic evolution of the
atmosphere considered as truth, a 4ADVAR NWP data assimilation system used to compute the best estimation of the variables of the atmosphere and to
produce a realistic weather forecast, and “observations” simulated from the nature run with realistic observation errors.

The models used in the nature run and in the data assimilation system need to be different to avoid the « identical twin problem » already identified by
the scientific community (e.g. Hoffman and Atlas, 2016). They are documented in Table 1.
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2 operational forecast output over 2 months, we observe

substantial regional differences (~10°C), but a very small
mean and std. The longer the considered period, the smaller
the regional differences become.

To diagnose the impact of IASI-NG observations on the forecast system, we analyse the differences between the first guess forecast of our reference experiment and the
observations (fg_departure), and the first guess forecast of our experiment with IASI-NG and the observations. Below, these differences were computed over a 15 days
period and a 99% confidence interval. When adding IASI-NG we observe that the first guess forecast produced by the 4DVAR is driven closer to IASI-NG observations,
and is therefore driven closer or futher to the other instrument’s observations. Because IASI-NG is decreasing forecast errors in certain areas, the difference between the
first guess (6h forecast) and the other instruments is also decreased in these areas.
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8. Conclusions and Perspectives

227.5
222.0
216.5 The results presented in this study demonstrate that:
211.0 e The forecast system is almost ready to assimilate IASI-NG observations.
;gzz Al Surfaces e The first set of experiments shows that in a 4DVAR forecast system without IASI MetOp B, adding IASI-NG observations has a positive impact on the
 —— OpenSea | forecast skills. It decreases temperature, humidity, geopotential and wind forecast errors on the globe, especially in the southern hemisphere.
e gy 2 Bl | e Adding IASI-NG also has a positive impact on the other instruments observation assimilation and on the forecast system in general.
500m 1646.751 . I 075
“osors) o v - In the upcoming months, the following points will be addressed:
Teere] . LR : Lk N e These results were computed over a 1 month period, and will be computed over longer periods of several months.
el ” | R E AT e e In order to improve IASI-NG’s contribution to the forecast, we will try different sets of assimilation parameters to change the weight IASI-NG data has
00 { 400 { 25 | | - e 14+ >z N during the 4DVAR minimisation process. To do so we will diagnose the error correlation matrix again and check if the IASI-NG observation errors during the
L s = tl run correspond to the ones we set at the beginning of the experiment.
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, e I e we will fix the amount of observations flagged as “cloudy”. This will greatly increase the amount of assimilated IASI-NG data, and could thus greatly
. A reinforce the already positive impacts they have on the forecasts.
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' -7 § e To go further, we could try a different water vapour channel selection. It could be interesting to compare the impact of a water vapour sensitive channels
from different regions of the second band.
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