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6 Working Groups

COSMO’s scientific and technical activities are organized in Working Groups (WG) which
cover the main research areas related to a NWP-system. Each Working Group is headed by
a Work Package Coordinator (WPC), who is responsible for the consistency of the execution
of the work packages and for the coordination, planning, and supervision of the scientific
and technical activities related to the work packages in his group.

This section gives an overview on the current personnel composition of the WGs. All sci-
entists contributing actively to the work packages are included in the lists, also those from
outside COSMO member institutions. For each WG, the main research activities from the
recent COSMO period (Oct 2001 - Oct 2002) are briefly summarized and a short note on
the planned activities for the present period (Oct 2002 - Oct 2003) is given. The work plan
lists as well as a detailed description of each work package within a WG, are available at the
member area of our web-site.

6.1 Working Group 1: Data Assimilation

This working group considers various aspects of 4-dimensional assimilation of observation
data using the nudging analysis technique. For soil moisture and some surface fields, a set
of 2-dimensional intermittent analysis schemes is applied in addition. The group is headed
by Christoph Schraff (DWD) as WPC. The following scientists are members of this group.

Name Institution e-mail

Paolo Alberoni ARPA-SMR palberoni@smr.arpa.emr.it

Ioannis Alexiou HNMS alexiou@hnms.gr

Jean-Marie Bettems MeteoSwiss jean-marie.bettems@meteoswiss.ch
Michael Buchhold DWD michael.buchhold@dwd.de

Davide Cesari ARPA-SMR dcesari@smr.arpa.emr.it

Guergana Guerova University of Bern (CH) guergana.guerova@mw.iap.unibe.ch
Reinhold Hess DWD reinhold.hess@dwd.de

Stefan Klink DWD stefan.klink@dwd.de

Martin Lange DWD martin.lange@dwd.de

Daniel Leuenberger MeteoSwiss daniel.leunenberger@meteoswiss.ch
Joanna Linkowska IMGW joanna.linkowska@imgw.pl

Andrea Rossa MeteoSwiss andrea.rossa@meteoswiss.ch
Christoph Schraff DWD christoph.schraff@dwd.de
Panageotis Skrimizeas HNMS pskrim@hnms.gr

Friedrich Theunert AWGeophys friedrichtheunert@Qawg.dwd.de
Maria Tomassini DWD maria.tomassini@dwd.de

Antonio Vocino CNMCA vocino@meteoam.it

The main research activities of WG 1 for the period Oct 2001 - Sept 2002 covered the
following points.

e The development work on the assimilation of GPS-derived precipitable water (PW) has
included the conduction of parallel assimilation cycle and forecast experiments both
at DWD and at MeteoSwiss. The use of the GPS data has improved PW and upper-
air temperature and humidity in forecasts up to about +15h , but has resulted in a
mixed impact on precipitation and a negative impact in wintertime low-stratus cases.
Further efforts will be required to tackle problems related to the vertical distribution
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of the PW information and to a summerly diurnal wet bias of the GPS data relative
to the model forecasts. For the most recent results on the use of the GPS PW data,
see the contributions Assessment of the Impact of the GPS Data Assimilation on the
Performance of the NWP Model of MeteoSwiss: Case Studies and Assimilation of GPS
Data in August 2002 in Section 9.

e The work on the assimilation of radar-derived precipitation by means of latent heat
nudging (LHN) has been resumed (see Assimilation of Radar Data in aLMo in section
9). The old LHN version of Koepken based on a scheme of UKMO has been ported
to the new LM version. A first case study indicates that much further effort will be
required, in particular in order to prevent convective systems incorporated successfully
into the analysis from disappearing very quickly and erroneously during the forecast.

e A 3-week parallel assimilation cycle and forecast experiment has been performed to test
the use of wind profiler data. Monitoring in March / April 2002 revealed that due to
insufficient data quality, 4 out of the 14 European stations had to blacklisted completely
and another 5 partly. Also, the 2 RASS temperature profilers had to blacklisted. Due
to the limited and altogether neutral impact of the remaining data, further tests and
operational use of these data are not planned at present.

e The work on the tuning of the surface pressure nudging has been completed and is
summarized in the contribution Tuning of Nudging of Surface Pressure Observations
in Section 9. As a result, a doubling of the nudging coefficient for surface pressure and
a small modification to the geostrophic wind correction will be applied operationally
in early 2003.

e A follow-up 27-day observation system experiment was conducted for EUCOS to assess
the impact of the SYNOP data. While thinning these data by 50 % had little impact,
omitting them degraded the pressure forecasts up to +24h and humidity and low-
tropospheric wind up to +6 h (although surface pressure data derived from radiosonde
geopotential were still assimilated).

e At ARPA-SMR, a comparison was conducted between nudging runs and LM runs
started from interpolated ECMWF analyses for two MAP IOP cases. The nudging
greatly reduced the spin-up problem and improved e.g. precipitation forecasts up to
+12h.

e The work for an enhanced use of surface-level humidity and wind has been continued.

In general, there is a shift of the focus from the consolidation of the nudging scheme towards
the use of additional data including satellite data. In particular, there are work packages
(most of them starting only in 2003) on the use of Meteosat and MSG data, of SATOB data,
of IDVAR TOVS retrievals, and of cloud analyses which also incorporate satellite data. The
work on the assimilation of GPS PW continues with some restrictions, while the efforts on
the use of radar data can be intensified. With respect to the consolidation, the tuning of the
temporal weights and the determination of statistical vertical correlation functions will be
done, and the work on refining the use of surface-level data and on extending the variational
soil moisture analysis scheme will continue.
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6.2

Working Group 2: Numerical Aspects

The WG on numerical methods and basic model dynamics is headed by Jiirgen Steppeler
(DWD) as WPC. Currently, the following scientists are members of this group.

Name Institution e-mail

Heinz-Werner Bitzer ~AWGeophys heinz-werner.bitzer@dwd.de

Davide Cesari ARPA-SMR  dcesari@srm.arpa.emr.it
Massimo Ferri UGM m.ferri@meteoam.it

Almut Gassmann DWD almut.gassmann@dwd.de
Annemarie Link DWD annemarie.link@dwd.de

Guy de Morsier MeteoSwiss  guy.demorsier@meteoswiss.ch
Tiziana Paccagnella ~ARPA-SMR tpaccagnella@smr.arpa.emr.it
Jan Parfiniewicz IMWG jan.parfiniewicz@imgw.pl
Peter Prohl DWD peter.prohl@dwd.de

Georgios Sakellaridis HNMS sak@hnms.gr

Ulrich Schéttler DWD ulrich.schattler@dwd.de
Jiirgen Steppeler DWD juergen.steppeler@dwd.de
Lucio Torrisi UGM torrisi@ecmwf.int

The main research activities of WG 2 for the period Oct 2001 - Sep 2002 covered the following
points.

The present terrain-following coordinate system will result in large and presumably not
acceptable numerical errors in case of steep topography. Thus, work on a z-coordinate
system version of LM for high-resolution applications has been continued. The follow-
ing progress was achieved:

use of the realistic orography of Scandinavia,

inclusion of dry physics for idealized tests,
— creation of a LM_Z source-code library,

introduction and test of the switch between LM and LM_Z.

The evaluation of the 2-time-level RK split-explicit integration scheme has been contin-
ued. A library version of the scheme was created and tests in a parallel suite were
started.

For applications on the meso-y scale the full 3-D transport of rain and snow has to be
considered instead of the present column-equilibrium approximation. The scheme was
changed to include implicit vertical advection and a preliminary version is tested in a
parallel suite (see contribution by Almut Gassmann in Section 9).

A LM-User Seminar was organized from 27 — 29 May 2002 in Langen near Frankfurt
(Germany).

Options for the use of IFS boundary data defined on frames and for the use of the
SLEVE vertical coordinate have been implemented.

The major work packages for 2002 include further development work for the new z-coordinate,
which is considered to be essential for NWP on the meso-y scale. Another point of interest
is the operational application of the 2-time-level integration scheme.
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6.3 Working Group 3: Physical Aspects

The main effort of this working group is to develop new physics packages for future opera-
tional applications and to improve existing parameterizations. The WG on physical processes
is coordinated by Marco Arpagaus (MeteoSwiss). The following scientists are members of
the group:

Name Institution e-mail

Euripides Avgoustoglou HNMS euri@hnms.gr

Marco Arpagaus MeteoSwiss marco.arpagaus@meteoswiss.ch
Claudio Cassardo Universita di Torino cassardo@ph.unito.it

Giinther Doms DWD guenther.doms@dwd.de
Erdmann Heise DWD erdmann.heise@dwd.de
Hans-Joachim Herzog DWD hans-joachim.herzog@dwd.de
Nicola Loglisci SMR Piemonte nicola.loglisci@csi.it

Massimo Milelli SMR Piemonte massimo.milelli@csi.it

Dmitrii Mironov DWD dmitrii.mironov@dwd.de
Renata Pelosini SMR Piemonte renata.pelosini@csi.it

Matthias Raschendorfer DWD matthias.raschendorfer@dwd.de
Reinhold Schrodin DWD reinhold.schrodin@dwd.de
Jan-Peter Schulz DWD jan-peter.schulz@dwd.de

Gerd Vogel DWD gerd.vogel@dwd.de

During the last COSMO period, the following topics were of major importance:

e Work continued on the new turbulence scheme (level 2.5) based on a prognostic treat-
ment of turbulent kinetic energy (TKE) as well as on the new surface layer scheme
based on the TKE approach. Both schemes are operational at DWD and ARPA-SMR
since April 2001 and May 2002, respectively, and are expected to be operational at
MeteoSwiss soon. A technical report on parts of this work package(“Evaluation of Em-
pirical Parameters of the New LM Surface-Layer Parameterization Scheme”) can be ob-
tained on the COSMO website at http://www.cosmo-model.org/cosmoPublic/technical
Reports.htm.

e The new multi-layer version of the soil model TERRA, which includes freezing and
melting of soil layers and a revised formulation of the snow model, has been thor-
oughly tested and is currently undergoing final pre-operational testing. A technical
report describing the changes to TERRA (“The Multi-Layer Version of the DWD
Soil Model TERRA _LM?”) is available on the COSMO website at http://www.cosmo-
model.org/cosmoPublic/technicalReports.htm.

e Implementation work on the Kain-Fritsch convection scheme continued. Tests show
promising results, but rigorous validation is still pending and the code eventually needs
substantial re-writing to improve the performance on vector machines.

e A cloud-ice scheme has been developed and implemented into both LM and GME.
Final tests are currently under way. Operational implementation is planned for early
2003, but needs an organizational effort since all local area models depending on GME
boundary data should switch simultaneously to prevent systematic errors.

e An effort to understand the cause of the large forecasted precipitation differences over
Switzerland seen between the operational LM implementations at MeteoSwiss and
DWD was undertaken. The results of this study are documented in Section 9 of this
newsletter.
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In addition, a joint workshop with WGH on interpretation, verification and tuning issues
related to the new boundary layer schemes (turbulence, surface-layer) was organized in
February 2002 in Turin. The minutes of this workshop can be found at http://www.cosmo-

model.org/cosmoPrivate/various/minutes/interpretation/interpretation2002/discussion.htm
(COSMO members only).

The plan for 2003 includes further work on all but the last package mentioned above. For the
new turbulence scheme, this consists of parameter tuning, further extension of the scheme as
well as writing up a documentation. The soil model and the cloud-ice scheme mainly await
operational implementation, and the implementation of the Kain-Fritsch convection scheme
is “work in progress”.

New packages for the work plan of 2003 include the parameterization of boundary layer
clouds & sub-grid scale cloudiness (either within the new turbulence scheme or an entirely
new package), the development of an extended snow model and a lake model as well as
the implementation of a 3D turbulence formulation and the test of penetrative (explicit)
convection for LM runs at 2.8 km or even smaller grid-spacing.

6.4 Working Group 4: Interpretation and Applications

The main effort of this working group is to develop methodologies and tools for the inter-
pretation of high-resolution direct model output, including model applications to limited
area ensemble prediction and various postprocessing methods. The WG on interpretation
and applications is coordinated by Pierre Eckert (MeteoSwiss). The following scientists are
members of the group:

Name Institution e-mail

M. Anadranistakis HNMS anad@hnms.gr

Marco Arpagaus MeteoSwiss marco.arpagaus@meteoswiss.ch
Carlo Cacciamani ARPA-SMR ccaciamani@arpa.emr.it
Daniel Cattani MeteoSwiss cat@meteoswiss.ch

Giinter Doms DWD guenther.doms@dwd.de
Pierre Eckert MeteoSwiss pierre.eckert.@meteoswiss.ch
R. Kretzschmar MeteoSwiss krr@meteoswiss.ch
Andre-Charles Letestu  MeteoSwiss acl@meteoswiss.ch

Chiara Marsigli ARPA-SMR cmarsigli@smr.arpa.emr.it
Andrea Montani ARPA-SMR amontani@smr.arpa.emr.it
Andrzej Mazur IMGW andrzej.mazur@imgw.pl
Tiziana Paccagnella ARPA-SMR tpaccagnella@smr.arpa.emr.it
Volker Renner DWD volker.renner@dwd.de
Susanne Theis Universitdt Bonn susanne.theis@uni-bonn.de
Andrea Walser MeteoSwiss andrea.walser@meteoswiss.ch

The main effort in 2002 has been devoted to operational implementation of the COSMO
LEPS (five 10 km LMs driven by the ECMWF global EPS). The technicalities connected
to the use of member state units at ECMWEF and the providing of the EPS initial and
boundary conditions being solved, the real time operations could start in November 2002.
The dissemination of LEPS members and probability products to the COSMO community
in GRIB format started thereafter. The probabilistic scores have been defined and will be
applied on the real time runs in 2003. The COSMO LEPS will be benchmarked against two
other ways to detect severe impact weather. One of them is the ECMWF EFI (Extreme
Forecast Index). The other is the statistical recognition of such events by the means of
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supervised neural network training. The work done in Geneva nicely progressed and gives de
possibility to significantly increase the hit rates and decrease the false alarm rates of strong
rainfall events. In Switzerland, a project for developing a shorter time range LEPS based on
moist singular vectors also started.

Preliminary work has been devoted to the inventory and exchange of internal and external
postprocessings of the various LMs, including MOS, Kalman filters, instability indices. This
work will be extended in 2003 to include Poland. Finally, it has been decided that the
verification results produced by WG5 should be condensed in a practical user guide for the
bench forecasters.

6.5 Working Group 5: Verification and Case Studies

This Working Group takes care for the verification of operational model forecasts, for the
development of new verification methods and diagnostical tools as well as for case studies
with the LM. The WG is coordinated by Carlo Cacciamani (ARPA-SMR) as WPC. The

following scientists are members of this group.

Name Institution e-mail

Manolis Anadranistakis HNMS anad@hnms.gr

Theodore Andreadis HNMS andrea@hnms.gr

Marco Arpagaus MeteoSwiss marco.arpagaus@meteoschweiz.ch
Jean-Marie Bettems MeteoSwiss jean-marie.bettems@meteoswiss.ch
Riccardo Bortolotti ARPA-SMR rbortolotti@smr.arpa.emr.it
Carlo Cacciamani ARPA-SMR ccacciamani@smr.arpa.emr.it
Theagenis Charantonis =~ HNMS tchara@hnms.gr

Ulrich Damrath DWD ulrich.damrath@dwd.de

Patrizio Emiliani UGM-CNMCA p.emiliani@meteoam.it

Massimo Ferri UGM m.ferri@meteoam.it

Pirmin Kaufmann MeteoSwiss pirmin.kaufmann@meteoswiss.ch
Chiara Marsigli ARPA-SMR cmarsigli@smr.arpa.emr.it
Malgorzata Mierkiewicz IMGW malgorzata.mierkiewicz@Qimgw.pl

Massimo Milelli
Elena Oberto
Jan Parfiniewicz

Renata Pelosini
Ulrich Pfliiger

CSI Piedmont
CSI Piedmont
IMGW

CSI Piedmont
DWD

massimo.milelli@csi.it
elena.oberto@csi.it
jan.parfiniewicz@imgw.pl
renata.pelosini@csi.it
ulrich.pflueger@dwd.de

Andrea Rossa MeteoSwiss andrea.rossa@meteoswiss.ch
Dominique Ruffieux MeteoSwiss dominique.ruffieux@meteoswiss.ch
Francis Schubiger MeteoSwiss francis.schubiger@meteoswiss.ch
Katarzyna Starosta IMGW katarzyna.starosta@imgw.pl
Lucio Torrisi UGM-CNMCA l.torrisi@meteoam.it

Ermanno Veccia UGM-CNMCA e.veccia@meteoam.it

Emanuele Zala MeteoSwiss emanuele.zala@meteoswis.ch

The main activities of WG 5 for the period Oct 2001 - Sep 2002 covered the following points.

e Operational verification of surface parameters, using SYNOP stations and also regional
high resolution networks. Results are summarised in verification reports which are
distributed on a quarterly basis on the COSMO web-site.

e Operational verification of upper-air parameters, using TEMP stations. As in the case
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of surface verification, results are summarised in reports distributed on a quarterly
basis on the COSMO web-site.

e High resolution verification of precipitation, using available high resolution dense non-
GTS surface data.

e Weather regime verification of surface and upper-air data. This activity is operational
at MeteoSwiss for verification of vertical profiles and precipitation using radar com-
posites.

e Verification of model cloudiness with Meteosat VIS channel at 12 UTC.
e Verification of precipitation using radar composites.

e Since May 2002 it is available a daily verification, at Payerne, of shortwave and long-
wave radiation, sensible heat and albedo.

e Verification of integrated water vapour content using GPS data and also with TEMPs
(at Payerne, MeteoSwiss).

e Verification of LM with the new prognostic cloud ice scheme (results presented at
Seminar of the LM-User Group 28.05.02).

e Verification of longwave radiation with ASRB (Alpine Surface Radiation Budget) mea-
surements.

An internal meeting on the verification of LM was held on 6-8 February 2002 in Turin (Ttaly),
together with the the Worging Group 3 on Physical Aspects. The participants addressed
different open problems:

e Comparison of model output with near surface observations and selection of represen-
tative (SYNOP) stations;

e Verification with feedback on the physics parameterizations and determination of the
parameters of the new PBL scheme(s);

e Statistical significance of the verification ”scores”;

e High resolution verification of precipitation and investigation of the ”realism” of the
LM forecast;

e Exchange of non-GTS data between COSMO partners;
e Selection of periods for the "test” cases to be runned at ECMWF:

e Setup of a common verification package at ECMWF.

The major workpackages for 2003 include a continuation of the current operational veri-
fication of surface and upper air using SYNOP and Temp stations and also some special
and dense observational networks for the verification of QPF. LM cloudiness will be checked
using Meteosat VIS data. During 2003, many verification activities will be achieved also at
IMGW in Poland, the new Institution within COSMO. In particular IMGW will perform a
new activity concerning the verification of runoff over river basins in Poland using LM QPF.
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6.6 Working Group 6: Reference Version and Implementation

The WG on code maintenance, reference version, documentation and implementation is
headed by Ulrich Schittler (DWD) as WPC. The following scientists contribute to the work
of this group:

Name Institution e-mail

Theodore Andreadis HNMS andrea@hnms.gr

Miroslav Andrejczuk IMGW miroslav.andrejczuk@imgw.pl
Euripides Avgoustoglou HNMS euri@hnms.gr

Jean-Marie Bettems MeteoSwiss jean-marie.bettems@meteoswiss.ch
Davide Cesari ARPA-SMR dinamici@srm.arpa.emr.it
Marco Consoli CSCS / MeteoSwiss mconsoli@cscs.ch

Guy de Morsier MeteoSwiss guy.de.morsier@meteoswiss.ch
Giinther Doms DWD guenther.doms@dwd.de
Marek Lazanowicz IMGW marek.lazanowicz@imgw.pl
Jakub Madejak IMGW jakub.madejak@imgw.pl

Jan Parfiniewicz IMGW jan.parfiniewicz@imgw.pl
Paolo Patruno ARPA-SMR p-patruno@smr.arpa.emr.it
Ulrich Schéttler DWD ulrich.schaettler@dwd.de
Jan-Peter Schulz DWD jan-peter.schulzQdwd.de
Lucio Torrisi UGM torrisi@ecmwf.int

Emanuele Zala MeteoSwiss emanuele.zala@meteoswiss.ch

In the period Oct. 2001 - Oct. 2002 the following work was done by WG 6:

e Updates of the GME2LM and LM have been programmed, tested and implemented at
all sites.

e The web site has been maintained and updated and is now an excellent point of com-
munication and documentation of the work done in COSMO. To prevent possible
bottlenecks in accessing the web site, it is now also mirrored at the computing center
in Manno.

e The different versions of the interpolation programs (GME2LM, IFS2LM, LM2LM)
have been further developed and tested. The combination of all these parts and im-
plementation in a unified interpolation program INT2LM will be started in the next
period.

e The 2-way interactive nesting version has been tested more intensively and more prob-
lems could be detected and solved.

e Work has been started to restructure and update the Scientific Documentation. It
is now splitted into the parts Numerics/Dynamics, Physics, Assimilation, Pre- and
Postprocessing and others.

Ongoing activities of WG 6 are the update of the programs and of the web site. New versions
of the programs will be installed and tested at all sites. The first COSMO Reference Version
will be defined and tested using special single cases. Future versions will be compared to
the Reference Version using these tests. On the web site the operational applications of all
partners will be described using a common template. Work on restructuring the documen-
tation has to be carried on (Physics, Assimilation, User Guide). The operational coding of
the unified interpolation program and the nesting version has to be tackled. Finally, some
changes regarding the diagnostic output of LM and the Grib Code have to be implemented.
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