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A control data assimilation experiment is run with the simulated, calibrated observing system planned for 2030. Data assimilation experiments with the
same observing system plus simulated EPS-Sterna satellites are also run, using the various scenarios presented in section 5. We compare the forecasts
produced in one data assimilation experiment with EPS-Sterna to the control experiment in order to measure the impact of the EPS-Sterna scenarios.

The relative impact of the EPS-Sterna scenarios can be estimated on relative humidty, temperature, winds, geopotential height, at different forecast ranges,
at various vertical levels and over different geographical domains.

A new constellation of satellites with microwave sounding capability, based on the Arctic Weather Satellite
(AWS) developed by the European Space Agency (ESA), is under study at the European Organisation for the
Exploitation of Meteorological Satellites (EUMETSAT) as a complement of the EPS-SG program. One of the
aims of this project is to increase the number of satellites with microwave sounding capabilities in space,
beyond the ones available from the MetOp and JPSS backbone missions. Called EPS-Sterna, this constellation
may be launched from 2030 onward on sun-synchronous low earth orbits. In support of the definition of this
constellation, in terms of number of satellites and constellation architecture, the Centre National de Recherches
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_ EPS-Sterna observations for the OP2-4SAT scenario - band 13 at 180,311 GHz In the stratosphere, the degradation observed on relative humidity may be related to the way the increments on
19/08/2021 between 03:00 and 09:00 (UTC+2) humidity are currently handled in the ARPEGE model and not related to EPS-Sterna. Indeed a small increment on ]
number (GHz) (K) _ e humidity in the troposphere can lead to large and long-lasting increments in the stratosphere (see Sheperd et al., 2018). B
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o - 296344 0’22 15 182,311 0,35 % I* EPS-Sterna impact is the strongest in the Southern hemisphere, significant at 99% level up to +96h. In the Northern hemisphere, EPS-Sterna impact is
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10 165,5 0,18 18 305 15 0.32 230-= § However, the framework built for this OSSE suffers from several limitations :
19 325’15 0’25 * Perfect sea surface conditions have been used. In the real world, the use of a sea surface conditions with errors would increase the differences between
! ! — the reality (the nature run) and the analysis.
. . * The synthetic Atmospheric Motion Vectors have not been computed at the location of clouds in the nature run, but at the location of real atmospheric
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satellites of the OP3-6SAT scenario sounding . . ) o : : : :
the atmosphere (channel 13) ‘ 7 . Cllmatploglcal background errors have been co_mputed and remain unchanged across the different scenarios. Yet, the effect of updating background
= = = errors is secondary to that caused by the observing-system change itself (Duncan et al. 2021).

The observations from EPS-Sterna are assimilated in all-sky conditions, over oceans and land using the all-sky approach developed at the European
Centre for Medium-Range Weather Forecasts (ECMWF) (see Geer and Bauer, 2011). 325 GHz channels are not assimilated yet. The error models for
EPS-Sterna are constructed by fitting the standard deviations of first-guess departures. Examples are given below, with the scattering index used for the
symmetric cloud predictor both on land and on ocean.

In the coming months, the following point will be addressed :
* Validate the OSSE framework by comparing the impact of a MetOp-B denial with real observations and with simulated observations in the OSSE.
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