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Summary of project objectives (10 lines max)
The aim of the project is to improve the assimilation of radiance observations (focusing on spatial
representativeness error) over high-latitudes, and to evaluate the impact of improved atmospheric
forcing in a coupled ocean-sea ice model. It is planned to run AROME model at 2.5km resolution
over an Arctic domain during selected periods and to develop a new observation operator taking into
account satellite footprint in data assimilation procedure. The performance of AROME data
assimilation will be assessed using specific data assimilation diagnostics and forecast verifications.
Scientific studies of the new observation operator will focus on obtaining reduced error in data
assimilation and providing more accurate analyses for AROME forecasts. In the next phase of the
project, data assimilation developments will give an understanding of how an improved use of
radiance data influence the coupled ocean-sea ice system as well.

Summary of problems encountered (10 lines max)
Few results have been produced yet because the project only started in March 2020 i.e. 3 months ago.
No specific problem was encountered so far.

Summary of plans for the continuation of the project (10 lines max)
The implementation of new observation operator was started, but has not been finished yet. After the
successful source code implementation, technical and scientific validation of the new method is
planned (i.e. single observation experiments with various radiance observations, data assimilation
diagnostics, mono and parallel tests). The validation of the method will be followed by the tuning of
predefined data assimilation errors and the execution of observing system experiments. Additionally,
special case studies, particularly interesting in the Arctic region, are going to be examined. At a later
stage, the coupled ocean-sea ice system is going to be set up in ECMWF’s HPC.
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Summary of results
If submitted during the first project year, please summarise the results achieved during the period from the
project start to June of the current year. A few paragraphs might be sufficient. If submitted during the
second project year, this summary should be more detailed and cover the period from the project start. The
length, at most 8 pages, should reflect the complexity of the project. Alternatively, it could be replaced by a
short summary plus an existing scientific report on the project attached to this document. If submitted during
the third project year, please summarise the results achieved during the period from July of the previous
year to June of the current year. A few paragraphs might be sufficient.
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The spnomile project was used to develop and study the following tasks:
1 – Development of new supermodding observation operator for radiance instruments
The implementation of radiance footprint operator follows the idea of scatterometer supermodding
operator (Mile et al. (2020)) with the necessary modifications to model levels and radiance footprint
representation (ellipses). It starts with the computation of major and minor axes of the footprint
ellipses. It is done differently for various radiance observations like AMSU or IASI sensors. After this
setup procedure, the horizontal part of the observation operator continues with the selection of related
model grid-points to be used in the H(xb) calculation. A schematic illustration of IASI FOVs ellipses
for AROME-Arctic model levels can be seen on the figure 1. This process consumed the relatively
small amount of SBUs and time was mostly spent on source code developments and related
compilation procedures on ECMWF’s HPC.

Figure 1. The schematic representation of IASI FOV ellipses for AROME-Arctic 65 vertical levels.

2 – Study the AROME-Arctic forecasting capabilities through observing system experiments
This study was done in the framework of the year of polar prediction (YOPP) programme, YOPPendorsed Alertness (alertness.no) and APPLICATE (applicate.eu) projects, and performed during the
special observation periods (SOP1 – winter, and SOP2 –summer) using data denial approach.
However, it’s not firmly connected to the original proposal of spnomile special project, but this study
delivered many important outcomes, which are important for the original objectives of the spnomile
project as well. For example, it showed the value of globally assimilated observations in a limitedarea model, AROME-Arctic. It is particularly important to determine which scales are actually
determined well by the global model and the assimilated global observing system. More details about
the results are discussed in Randriamampianina et al. (2020).
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