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Summary of project objectives

This project aims to develop and implement an advanced all-sky data assimilation framework for MTG
FCI observations within the high-resolution C-LAEF AlpeAdria ensemble prediction system at
GeoSphere Austria. The focus is on integrating water vapor and visible channels using a 3D-EnVar
approach in AROME. Key objectives include improving mesoscale analysis of moisture and cloud
processes, enhancing the representation of convective initiation. The project also targets the
development of optimized IR observation error modelling. A further objective is to ensure
computational efficiency and robustness for future operational implementation. Ultimately, the work
aims to improve short-range forecasts of high-impact weather events and support the transition of next-
generation satellite observations into operational NWP workflows.

Summary of problems encountered

Due to a lower-than-requested allocation of SBUs compared to the original proposal, certain planned
experiments have been scaled and prioritized accordingly, leading to a reduction in the overall test for
year 2026. However, this adjustment has been managed carefully to preserve the core scientific
objectives of the project. Apart from this constraint, no major technical challenges were encountered
during the implementation phase, and progress has remained steady.

Summary of plans for the continuation of the project

The focus is on consolidating the current implementation and progressing towards systematic
experimentation. Planned activities include running controlled case studies for severe weather events
to quantify the impact of MTG FCI assimilation. This will be followed by extended month-long
experiments for summer (planned Jul/Aug 2026) to assess robustness. Further refinement of observation
error models will be undertaken. Precipitation verification using in-house tools shall be carried out after
the month-long experiment. The project will also move towards combining water vapor and visible
channel assimilation configurations, most likely before summer 2027.

List of publications/reports from the project with complete references
None.

Summary of results

Since the project start in Jan 2026, substantial progress has been achieved in establishing the technical
and scientific foundation for MTG FCI assimilation within the C-LAEF AlpeAdria framework. The
model environment has been successfully configured using AROME Cycle 48T3 (not CY49T1 as
mentioned in the project proposal), including integration of RTTOV interface. Initial adaptations of
the data assimilation workflow is completed, including preprocessing pipelines for MTG FCI data
and preliminary quality control procedures. Feasibility tests was conducted to evaluate the handling
of water vapor channels, building on prior experience from SEVIRI all-sky assimilation. Early
experiments indicate stable model behavior and consistency with expectations, confirming the
suitability of the 3D-EnVar framework for this application. Additionally, workflow automation
through ecflow has been set up and tested. Overall, the project is progressing as planned, with all
major first-phase milestones either completed or well underway. The current status provides a strong
basis for the upcoming experimental phase, where the quantitative impact of MTG FCI assimilation
on forecast skill will be systematically evaluated.
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Observation Simulation

MTG FCI test case - Allsky, Channel: 7.3 ym, Date: 01.03-2025, 00:00 UTC

MTG FCI test case - AllSky, Channel: 7.3 jsm, Date: 01.03-2025, 00:00 UTC
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Fig 1: WV7.3 um channel from MTG FCI(top) and MSG SEVIRI (bottom), (a & c) Observed brightness temperature, (b
& d) AlISky simulated brightness temperature.

Initial evaluation of the MTG FCI radiance simulations demonstrates a reasonable degree of consistency
with observed brightness temperature patterns. As shown in the comparison plots(Fig 1), the simulated
fields successfully reproduce the large-scale spatial structures and gradients seen in the observations, in
the 7.3 um water vapor channel. The model captures key features such as moist and dry regions, with
only minor deviations in intensity and local variability due to the warm bias in our model.

A comparison with MSG SEVIRI simulations indicates that the behavior of MTG FCI radiances is
consistent with previous experience from MSG SEVIRI all-sky assimilation. This provides confidence
in the radiative transfer setup and confirms that the system is well-prepared for the integration of MTG
FCI observations into the data assimilation framework.

A first verification of precipitation forecasts (Fig 2) highlights a generally good agreement between
model simulations and the INCA reference analysis. The spatial distribution of accumulated
precipitation is captured across Austria, particularly in regions of enhanced precipitation in the southern
and southeastern parts of the domain. Quantitative verification metrics indicate comparable
performance between the different configurations. The MTG FCI configuration shows a reasonable bias
(~1.66 mm) and RMSE (~4.78 mm), with correlation values around 0.63. These results are broadly in
line with the SEVIRI based experiments and the baseline configurations (claeflk-envar) without the
usage of any satellite radiance assimilation, suggesting stable model behavior and no degradation due
to the inclusion of MTG FCI data on top of the baseline configuration. The Fractions Skill Score (FSS)
and displacement error diagnostics further confirm that the model captures the location and structure of
precipitation systems with good accuracy, although small spatial shifts remain.
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Fig 2 : Forecast verification using panelification tool

Overall, the results indicate that the system is functioning as expected and that the integration of MTG
FCI observations is progressing successfully. Both the radiance simulations and forecast verification
demonstrate consistency with established benchmarks, providing a solid foundation for more
extensive experimentation during the Summer 2026 (as planned). The current results suggest that the
framework is ready for longer-term experiments and further optimization in the next phase of the
project. Technical validation of the assimilation framework for MSG SEVIRI IR channels was
successfully completed within AROME Cy50T2. This milestone establishes a methodological
foundation for the forthcoming integration of MTG FCI IR channel assimilation.

In parallel, a comprehensive screening and inter-comparison of MTG FCI and MSG SEVIRI IR
channels was carried out. This analysis focuses on providing critical input for the refinement of the
cloud dependent observation error model. The resulting diagnostics form the basis for an optimized
and physically consistent observation error specification. These developments significantly enhance
the readiness of the system for the upcoming summer experimentation phase, where the tuned
configuration will be evaluated in extended assimilation and forecast experiments.
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