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Progress summary

Due to the general lack of manpower since the beginning of this year and several
other circumstances, like transition to the new computers both at ZAMG and OMSZ,
the progress on current EPS tasks was rather slowed down. Nevertheless, there
were 4 regular stays realized, with the total length of 3 and half months. Iris Odak
Plenkovic (DHMZ) spent 4 weeks at ZAMG in continuation on her work on the
analog-based post-processing method for the high resolution wind field. Mihaly
Szlics (OMSZ) came to Vienna for 2 weeks where he worked on 3D extension of
new spectral pattern generator (SPG) by Tsyrulnikov-Gayfulin in the ALADIN code.
Martin Bellus (SHMU) spent 4 weeks at ZAMG preparing the operational scripts for
running ALADIN-LAEF Phase | under the ecFlow at ECMWF HPCF. Furthermore,
two planned 4-weeks’ stays of Simona Tascu and Raluca Pomaga (both NMA) were
unfortunately canceled due to the personal reasons. The topic, which should have
been examined by Raluca, was taken over in the last moment by newcomer Martin
Imrisek (SHMU), who came to ZAMG for 4 weeks and worked on the ENS 3DVar
validation within new ALADIN-LAEF configuration.

It is also worth to mention, that Endi Keresturi successfully finished his stay at ZAMG
and after spending 3 years working on Jk blending method he left in March for
Croatia and started to work for DHMZ.

Scientific and technical main activities and achievements, major
events

S1 Action/Subject/Deliverable: Optimization of ALADIN-LAEF

Description and objectives: This subject summarizes ongoing and completed
tasks of the ALADIN-LAEF research and development. Achieved results, new tested
implementations and gained expertise are going to be used for the further
improvement of our regional ensemble forecasting system.

T Topic 1: B-Matrix for new ALADIN-LAEF

The different possibilities for background error statistics computation need to be
investigated, e.g. a flow dependent B-matrix creation is considered in the
cooperation with DA group. However, for the time being (for the first sensitivity
experiments with ENS 3DVar within ALADIN-LAEF) the standard ensemble
approach for B-matrix computation was chosen. The B-matrix based on 256 samples
of new ALADIN-LAEF experiment (5 km, 60 levels, ALARO-1 physics) including the
whole Phase | configuration was created. The 12h forecasts from both 00 and 12
UTC network times were used to compute the differences, since this corresponds to
the length of ALADIN-LAEF assimilation cycle. Model based on cycle 40t1 with the
latest bugfix involving the correction of scaling factor in nmcstat.F90 routine was
used for the computations. The diagnostics were qualitatively compared against the
equivalent background errors computed for ALARO domain tested at that time at
SHMU. The comparison of selected diagnostics is shown in the following figures.
They can technically confirm the correctness of the B-matrix created for
ALADIN-LAEF system.
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Figure 1: Mean vertical cross-covariance between divergence and vorticity-balanced
geopotential for ALADIN-LAEF 4.8 km / 60 lev (left) and ALARO-SHMU 4.5 km / 63
lev (right).
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Figure 2: Mean vertical correlation of divergence for ALADIN-LAEF 4.8 km / 60 lev
(left) and ALARO-SHMU 4.5 km / 63 lev (right).
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Figure 3: Vertical profile of length scales for temperature (top left), specific humidity
(top right), vorticity (bottom left) and divergence (bottom right) for ALADIN-LAEF 4.8
km / 60 lev (blue) and ALARO-SHMU 4.5 km / 63 lev (red).

The cross-covariances (physical coupling between the variables) shown in figure 1
are apparently characterized by very similar patterns. An important feature of the
assimilation procedure is the spatial propagation of the increments. This happens in
accordance with given length scales. As one can see in the vertical profiles of length
scales for different parameters and 2 models (figure 3), they are also qualitatively
comparable. The discrepancy of length scales at the models’ top is actually caused
by the different layouts of their vertical levels (L60 vs L63). Therefore, we have
considered our B-matrix suitable for sensitivity and validation experiments. It has
been used in the validation of ENS 3DVar within ALADIN-LAEF Phase II.

Topic 2: Validation of ENS 3DVar within ALADIN-LAEF Phase Il

The validation of new method for handling IC perturbation of the upper-air fields
(ENS BlendVar) was one of the two main tasks planned for this year. Such method
should replace currently used breeding-blending approach and it is meant to enter
the new ALADIN-LAEF operations in its second phase (Phase Il) later next year. As
a first step the various data types were implemented into the 3DVar of new
ALADIN-LAEF system. These were SYNOP, TEMP, AMDAR, GEOWIND
(OPLACE) and GNSS zenith total delay (SUT - Slovak University of Technology). In
ordinary assimilation cycle there were assimilated approx. 6200 (37.85%) SYNOP
measurements (including GNSS zenith total delays), 550 (3.35%) AMDAR
measurements, 32 (0.20%) GEOWIND measurements and 9600 (58.60%) TEMP
measurements. There were no difficulties in the implementation of SYNOP, AMDAR
and TEMP data. An example of the assimilation increments is shown in figure 4.






