w ALADIN Newsletter 19

Austria

Belgium

Bulgaria

Croatia

Czech Rep.

France

Hungary

Moldavia

Morocco

Poland

Portugal

Romania

Slovakia

SloveniaALA

TNET

ALADINALA

TNETNewsletter 2

http://www.cnrm.meteo.fr/aladin/

&http://www.cnrm.meteo.fr/alatnet/

ALATNET is supported by the TMR/IHP Programme of the European Commission but the information provided here is the sole responsability of the ALATNET team and does not reflect the Community’s opinion.

The Community is not responsible for any use that might be made of data appearing here.

If needed, please contact : Patricia POTTIER, Météo-France/CNRM/GMAP, 42 av. Coriolis, F-31057 Toulouse Cedex tel: 33 5 61 07 84 74, fax: 33 5 61 07 84 53 (from France, replace 33 by 0), e-mail: patricia.pottier@meteo.fr

July - December 2000

Newsletter 19&2 page 1 Météo-France/CNRM/GMAP 22.02.2001

Newsletter 19&2 page 2 Météo-France/CNRM/GMAP 22.02.2001

This joined Newsletter presents you the principal events concerning ALADIN or ALATNET during the second half of 2000. The news about work or events are related with informations that you sent.

An electronic ALADIN Newsletter 19 is available on the ALADIN web site and an electronic ALATNET Newsletter 2 can be consulted on the ALATNET web site. These electronic Newsletters are different from this joined "paper" Newsletter as they do not include informations already detailed on the sites (only links instead of summary of these informations).

Please do bring to my notice anything that you would like to be mentioned in the next Newsletter (ALADIN 20 & ALATNET 3) before the 15th July 2001.

Any contribution concerning announcements, scientifical progress, publications, news from the ALADIN versions on workstations or on big computers, verifications results, ... will be welcome.

Newsletter 19&2 page 3 Météo-France/CNRM/GMAP 22.02.2001

ALADIN Main events

1. New ALADIN libraries

a) Code changes for AL13/CY22T2:

Mostly general improvements. For ALADIN, a first fully working non-hydrostatic tangent linear and adjoint code and bugfixes to run the simplified physics package developed by Dr. Marta Janiskova for ARPEGE.

b) Code changes for AL14/CY23T1:

The main issue is the switch from CMAFOC to ODB observation file format. This change impacts on all assimilation configurations (CANARI, Screening, 3D-VAR). Note that only the code phasing was prepared, but this cycle was not validated for ODB in ALADIN. Thus, you have to consider it only as a transient cycle, not suitable for operations.

Dynamics however have been validated for the general configurations (hydrostatic, non-hydrostatic, oper-type of conf. 001, 501, 401).

Note also that a reorganization of the code the non-hydrostatic model was performed, at the level of SCAN2M(DM)/CPG.

Finally, a lot of extra Full-Pos diagnostics have entered the cycle, along with namelist cleaning.

c) For AL15/CY24T1,

We anticipate bugfixes for the non-hydrostatic model, and there will be definitely a need for a deeper validation of the assimilation configurations !

The history of the ALADIN cycles has been updated and an history of the phasing teams is now available on the ALADIN website (http://www.cnrm.meteo.fr/aladin/concept/cycles.html).

The multi-tasking option, as well as the shared-memory configuration, will disappear and spectral transforms will enter a new, external library.

2. ALADIN informal meeting in Toulouse

An informal meeting took place after the second day of the 22nd EWGLAM and 7th SRNWP joint meetings (October 9-13, 2000, Toulouse). ALADINers gathered together to debate some technical and scientifical issues. A great part of the main debated points have been already completed.

• Newsletter : the scientific content should be increased with a more detailed description of deported scientific work; a 6-month production frequency is kept with less hardcopies but distribution of CD- ROMs. Let us hope, this Newsletter will obey this !...

• Trombinoscope : a rogues’ gallery was asked ... and partly completed (see "Contact").

• Statistics of participation : an automatic system was promised to enable the correspondents to register on-line their contributions; it has been developed and was the opportunity to homogenize contributions, delays, ... (see "Statistics").

Newsletter 19&2 page 4 Météo-France/CNRM/GMAP 22.02.2001

• The verification strategy for high-resolution modelling was discussed, the topic of the ALATNET lecture course in 2001 was chosen ("Data Assimilation"), ....

The minutes (and photos) of this informal meeting (and dinner !) are available on the ALADIN website (page Meetings).

3. 9th ALADIN workshop

The Minutes of the workshop will be available on the ALADIN website, on page "Meetings".

4. Assembly of Partners

The 5th Assembly of ALADIN Partners took place in Vienna (Austria) on November 24, 2000. The Minutes have been prepared by our Austrian colleagues and will be available on the ALADIN website as soon as possible. The main conclusions are :

• The MoU is extended for another 6 months : the working group (France, Romania, Slovenia) who received in 1999 the mission to draft the new Memorandum of Understanding will continue its work following the recommendations of the Assembly.

• The signature of the new MoU is expected for the end of May during an intermediate Assembly of Partners, that will be organized jointly with the 2001 celebrations (10 years of ALADIN, 7 years of operations, ...). A working group gathering some directors (Austria, Belgium, Czech, France) will prepare this. This might be also an opportunity to make some publicity for ALADIN (embassies, EU, ...).

• A working group (Belgium, France, Hungary, Romania, Slovenia) was created to harmonize the evaluation of the ALADIN effort in each NMS.

Newsletter 19&2 page 5 Météo-France/CNRM/GMAP 22.02.2001

ALATNET Main events

1. Informal meeting of the steering committee of ALATNET, October 12, 2000, Toulouse

Taking the opportunity of the all ALATNET centers represented in Toulouse at the 22nd EWGLAM & 7th SRNWP joined meetings, an informal ALATNET meeting was organized on October 12, 2000. Six months after the official start of the ALATNET project, the first evaluation in each center was presented (both scientifical and material aspects). The periods of the next calls for candidatures were decided. Proposals for the ALATNET page in the RTN project report of the EC were discussed.

For 2001, the ALATNET support (part "costs linked to networking") will give the opportunity to the ALATNET young researchers to attend different meetings/workshops :

• 23rd EWGLAM meeting : all ALATNET young researchers, • SRNWP workshop on "Numerical methods" for Christopher SMITH and Jozef VIVODA, • SRNWP workshop on "Surface processes" for Gianpaolo BALSAMO, • SRNWP workshop on "Verification methods" for Klaus STADLBACHER, • participation to an HIRLAM workshop or visit to an HIRLAM NMS for Cornel SOCI, • ... for new young researchers after the next selections.

Newsletter 19&2 page 6 Météo-France/CNRM/GMAP 22.02.2001

Announcements : 2001: a promising year !

Y2K was rich in ALADIN/ALATNET events. The next year will be ... not the same ... but even more !..

Here is a provisional calendar for the only first six months of 2001 :

• ALADIN will be 10 years old and the ALADIN effort will reach 3000 person.month, 250 person.year ! This will be duly celebrated, officially by our Directors ... but not only. • ALATNET will be 1 year old (but this will only be celebrated through all the requested annual reports ...). • Another call for ALATNET candidates will be proposed in early spring. • After Ilian (see "Doctor Ilian Gospodinov"), an 8th ALADIN doctor is expected for the end of February. • A phasing exercise will take place in Toulouse in March-April. • A new MoU will be signed by an intermediate Assembly of Partners at the end of May (another anniversary : on May 31, 1994, ALADIN begun its quasi-operational life). • The 10th ALADIN workshop will be organized in Toulouse, proposed dates : June 6-8. • The ALATNET Seminar on Data Assimilation will take place in Gourdon (near Toulouse, France) on June 11-22, • ....

1. Next ALATNET events

a) ALATNET young researchers A second call for candidacies was published on December 26, 2000 for the selection of two new candidates : two post-doctoral vacancies are offered to young researchers, one in Brussels (19 months) and one in Budapest (16 months).

A third call will be published in spring 2001 (pre- and postdoctoral positions in the five ALATNET centers).

b) ALATNET Training Course The next ALATNET training course will be held in Gourdon (near Toulouse, Fr) on 11-22 June 2001. Its mains topic will be data assimilation.

Newsletter 19&2 page 7 Météo-France/CNRM/GMAP 22.02.2001

c) 2nd meeting of the Steering Committee of ALATNET, Brussels (F), 19 March 2001 Main subjects will be :

• ALATNET periodic progress report number 1 (scientifical/financial report of the ALATNET actions after one year) • Next call for candidatures for ALATNET young researchers in Spring 2001

2. Next ALADIN workshops/meetings

a) 10 years ALADIN anniversary On May 31st, 2001, the 10 years ALADIN anniversay will be officially celebrated (directors, embassies, ... A working group is preparing all details (invitations, programme, nice booklet of the project, ...). Also on May 31st, the new MoU should be signed.

a) The 10th ALADIN Workshop The 10th ALADIN workshop, dedicated to scientific coordination, will be held in Toulouse (France) next spring. It will be organized just before the next ALATNET training course, as an attempt to reduce travel costs and thus enable a contribution of more partners.

b) The 11th ALADIN workshop The 11th ALADIN Workshop on "Recent and planned operational exploitation of ALADIN model" will take place in Lisbonn, Portugal in autumn 2001.

3. Other next events

a) 23rd EWGLAM & 8th SRNWP joined meetings The meetings will take place in Cracow, Poland, on October 8-12, 2001, with the usual ALADIN informal meeting to be planned as an evening session.

b) SRNWP workshops • Workshop of the lead center "Numerical methods", Bratislava, Slovakia, 2-3 July 2001. • Workshop of the lead center "Surface processes", Madrid, Spain. • Workshop of the lead center "Verification methods", De Bilt, Netherlands, on April 23-24, 2001 (focal point ben@knmi.nl). • Workshop of the lead center "High Resolution", Bad Orb, Germany.

Newsletter 19&2 page 8 Météo-France/CNRM/GMAP 22.02.2001

Contacts & ... very practical Informations

1. ALADIN and ALATNET on the Web

These informations (and many many others ...) are available on the ALADIN usual server:

http://www.cnrm.meteo.fr/aladin/

and on the ALATNET web server : http://www.cnrm.meteo.fr/alatnet/

A renewal of the ALADIN web site was performed during the autumn 2000 (many thanks to Method Kozelj). Your access to one of the numerous documents of the site should be now much more easy thanks to the site map and the search engine Method added to the site.

Newsletter 19&2 page 9 Météo-France/CNRM/GMAP 22.02.2001

2. Toulouse visitors : some administrative changes

Most of the Toulouse visitors rent a room in the "Résidence" of the French Meteorological School (ENM). A new team is now in charge of the residence management. New rules have been defined for all residence users. After discussion with this team, a simplified procedure has been accepted .

• The key of your room will be available in GMAP a few days before your arrival,

• The GMAP person who will welcome you (at the airport or the station) will give you the usual envelope with access cards, key of your office, papers, ... and the key of your room in the residence.

• In case you arrive by your own: * during working hours, please go to GMAP offices and ask for your key, * out of working hours, the person at the main entrance will give you, exceptionally, the envelope (please note that the caretakers of the residence have no longer any key). Of course, this is only possible if somebody in GMAP gave him the envelope ... thus, if we know the exact date of your arrival !..

• In order to avoid unnecessary paperwork, the form untitled : "Fiche de Gestion des Etrangers" is now also used by the residence management. It is the only paper you will be asked to fill up at your arrival but it should be filled very quickly and faxed to this team on the first working day after your arrival.

More general informations for (future) persons on stay in Toulouse are available on the ALADIN website "Contact" page.

Last minute !!!! Rules are likely to change again... maybe to become something like the former ones !!! Anyway, please just tell us your exact date/time of arrival and we will solve the key problem.

3. Toulouse visitors : 2001 stays

The organization of the stays in Toulouse for the first 6 months of 2001 was even more complicated than previously, due to so many events in 2001 (see "Announcements") with the more usual constraints for the MAE stays (see "Money").

A compromise was obtained after many e-mails and phone calls. The result, i.e. the provisional planning of the stays (as far as we know it when preparing this Newsletter) is indicated below in the table. Updated versions of this table are quasi-weekly (!) produced and can be found on the page "Contact", under "ALADIN visitors in Toulouse" ( planning, offices ).

If you are one of the announced visitors, please check everything is OK for you or contact Patricia Pottier to change/complete the planning. If you plan to come in Toulouse during these months and if you cannot find any office indicated for you, please do protest also.

Newsletter 19&2 page 1 0 Météo-France/CNRM/GMAP 22.02.2001

NAME COUNTRY BEG. END Subject Mentor(s)

AJJAJI RADI MOROCCO 2001/05/16 2001/06/30 Incremental approach and simplified physics BOUYSSEL

ALEXANDRU STELUTA

ROMANIA 2001/01/16 2001/03/15 Optimization of spectral orography considering land-sea mask

GIARD

BALSAMO GIANPAOLO

ITALY 2001/04/01 2001/10/31 Coupling a variational assimilation of gridpoint surface fields with a 4d-Var assimilation of upperair spectral fields

BOUYSSEL GELEYN

DZIEDZIC ADAM

POLAND 2001/05/01 2001/06/30 Combinaison of 3d-Var, initialization and blending

FISCHER

GAYTANDJIEVA

LORA

BULGARIA 2001/03/01 2001/04/15 PHASING FISCHER

GUIDARD VINCENT

FRANCE 2001/01/15 2001/03/02 Singular vectors in ALADIN FISCHER

IVATEK-SAHDAN

STJEPAN

CROATIA 2001/03/01 2001/04/15 PHASING FISCHER

JANOUSEK MARTIN

CZECH REP 2001/03/01 2001/04/30 PHASING FISCHER

MASEK JAN SLOVAKIA 2001/05/01 2001/06/30 Non-hydrostatic dynamics BENARD

PAYET PIERRE-LUC

FRANCE 2001/01/15 2001/03/02 Singular vectors in ALADIN FISCHER

RADNOTI GABOR

HUNGARY 2001/03/01 2001/04/30 PHASING and spectral coupling FISCHER

RANDRIAMAM- PIANINA ROGER

HUNGARY 2001/04/16 2001/08/15 Assimilation of ATOVs radiances from CMS RABIER

SIMON ANDRE SLOVAKIA 2001/02/01 2001/03/31 Numerical noise at High Resolution in ARPEGE/ALADIN

PAILLEUX GELEYN

SMOLIKOVA PETRA

CZECH REP 2001/02/01 2001/03/31 New strategies for NH temporal scheme BENARD

SOCI CORNEL ROMANIA 2001/05/01 2001/09/01 Sensitivity studies using a limited-area model and its adjoint for the mesoscale range

FISCHER HORANYI

SOUSA DA COSTA VANDA

PORTUGAL 2001/03/16 2001/04/30 PHASING FISCHER

STEFANESCU SIMONA

ROMANIA 2001/01/16 2001/03/15 Divergence component in Jb for ALADIN BERRE

SZCZECH MALGORZATA

POLAND 2001/03/01 2001/04/15 PHASING FISCHER

SZCZECH MALGORZATA

POLAND 2001/04/14 2001/06/15 Coupling an emissivity model with ALADIN BOUYSSEL RABIER

VUKELIC BLAZENKA

CROATIA 2001/01/16 2001/03/15 1d model and boundary layer parametrization PIRIOU

ALADIN/ALATNET Toulouse visitors : preliminary document for 2001, updated on 19.02.2001

Newsletter 19&2 page 1 1 Météo-France/CNRM/GMAP 22.02.2001

4. Toulouse visitors : what about "euro" ?

An operational switch to euro money is planned for the beginning of 2002 ... with far little chance of being delayed than an ALADIN cycle !.

From mid-February 2002, French money (as most of the other E.U. money) could no longer be used. Some of you went to Toulouse and may be have kept some French money. If this money is on a bank or post account, no problem: it will be automatically changed into euros. But, if you have kept franc notes, you have 3 solutions :

• to come in France before February 2002 and change the notes, • to give it to one of your colleague who will go to France before the deadline, • to keep the notes as "souvenirs" ...

After the deadline, it will be still possible to change the notes but only in Banque de France. Thus, try to find a solution before ! "NO CHANGE" in GMAP !...

5. First ALADIN "trombinoscope"

A rogues’ gallery was produced by Jean-Daniel Gril with photos mainly taken during and after EWGLAM. If you don’t find yours (see "Contact" on the ALADIN website), please send a numerical or paper (scanned then returned) photo to him and you will appear on the new "trombinoscope".

Newsletter 19&2 page 1 2 Météo-France/CNRM/GMAP 22.02.2001

6. Public ftp

A public ftp is available since November 1995. Until 2000, it has been used to give ALADIN general informations. Now, the informations which can be found on the ALADIN website no longer appear on the public ftp. However, this public ftp can still be used for selective exchanges (ftp : cnrm-ftp.meteo.fr, on user anonymous, under the directory /pub-aladin).

7. Mailing lists

Some mailing lists also exist to make our correspondence smoother :

The public lists :

• a general list has been recently updated : aladin@meteo.fr . It can be used for exchanges of general interest about the ALADIN project. It contains address of ALADINers at home.

• An e-mail list has been created : alatnet@meteo.fr . It can be used for exchanges of general interest about the ALATNET project. It contains address of people involved in the ALATNET project (ALATNET Young Researchers, mentors, co-ordinators).

• the stagmap@meteo.fr list contains the list of the ALADIN international Toulouse team : this very variable list (updated at the arrival or the departure of every visitor) permits to contact all visitors in GMAP,

• the AWOC list : awoc@meteo.fr, list for ALADIN WOrkstation Coordination,

• the list for questions and/or problems encountered with the ALADIN software : alabobo@meteo.fr,

More "private lists" :

• a list with correspondents for operational questions related to the Toulouse centre : operala@meteo.fr ,

• a list with correspondents for verification questions : verifala@meteo.fr , following the 1999 Assembly of ALADIN Partners’ recommendations, each country has entrusted one person as the correspondent for the verification project.

• a list around the exchange of applications in the ALADIN’s world : exchala@meteo.fr .

8. Remote access to Météo-France machines

Many of you have a remote access to Météo-France machines. Authorizations for such access must be renewed yearly. Eric Escalière (eric.escaliere@meteo.fr) is your contact point for this.

Newsletter 19&2 page 1 3 Météo-France/CNRM/GMAP 22.02.2001

ALADIN documentation

A list of ALADIN publications (papers, reports, ...) is available on the ALADIN website and updated twice a year : papers in NWP specialized international journals with a reviewing committee, technical reports, extended abstracts and publications in other journals and the ALADINthèque contents (ALADIN reports).

For the time being, only a short summary (2/3 lines) of each publication is available. It would be useful to provide also full articles ... as far as possible. Thus, if you are the author of one of the referenced publications and if you still have the .ps of your article (or .html, .aw, .txt), please contact eric.escaliere@meteo.fr.

Of course, do tell us if you have some ALADIN publications not referenced.

Money Funding asked for some cooperations based on the ALADIN project

1. French "Ministère des Affaires Etrangères" support (MAE)

All the stays on 2000 support have to be completed before the end of June 2001 and are mostly already planned.

As a justification for 2001 demands, the Ministère des Affaires Etrangères asked for a report on the 10 last years of cooperation (progress, benefits for each part), for the partners benefiting from this support. Dominique Giard did the compilation of the personalized and detailed inputs about the history of ALADIN in each ALADIN country. This exceptionally good documenting effort surely helped Francois Duvernet and Sylvie Rivals to defend our ALADIN case at the Ministry (in not so easy circumstances) by convincing the COCOP of the seriousness of our activity. The COCOP of our Ministry of Foreign Affairs fully validated the demand for "soutien au programme de cooperation de Météo-France avec l’Europe Centrale et Orientale".

The demand to the embassies for the support to non-ECO countries in 2001 are being examined.

More details can be asked to Sylvie Rivals (Météo-France/D2I/INT, sylvie.rivals@meteo.f).

Newsletter 19&2 page 1 4 Météo-France/CNRM/GMAP 22.02.2001

2. Bilateral supporting grants

AMADEUS, BALATON, BARRANDE, PROTEUS are bilateral programs who can support short visits for both sides.

The 2000 exchanges (BALATON, BARRANDE) have been completed during autumn 2000.

For the first time, ALADIN will benefit of an AMADEUS program. It will focus on the improvement of the description of precipitations on mountain areas (parametrization, analysis, verification).

The former programs (BALATON, BARRANDE and PROTEUS) won’t continue in 2001 (no new demand or demands refused).

More details can be asked to Dominique Giard (dominique.giard@meteo.fr).

3. Météo-France support for maintenance, ...

The Météo-France support to the maintenance of ALADIN in 2001 will be distributed among 20 stays and 30 person.month. It is a little less than in 2000 as it will support only 2 phasing exercises with 8 persons invited each time, and some additional stays (part of maintenance is expected to be deported from this year).

4. ALATNET funding

• On 25 May 2000, Météo-France received the initial advance from the Commission (30% of the total).

• On 5 June 2000, the advance was allocated to each participants in accordance with the article 3 of the ALATNET contract.

This money is to be mainly used for young researchers employment in the 5 ALATNET centers (salaries or grants, social charges, relocation costs, travel costs). A smaller part will be dedicated to the Networking of the research work associated with ALATNET. All details can be found in the ALATNET contract and its Annex 2.

Newsletter 19&2 page 1 5 Météo-France/CNRM/GMAP 22.02.2001

The operational ALADIN models

1. Status report of the operational ALADIN versions

ALADIN runs operationally on a wide range of computers, from single workstations to vector computers in shared or distributed memory, and on a cluster of workstations under Linux. 12 operational (and 1 pre-operational) ALADIN suites are presently running in various NMS. Coupling files for 7 domains are produced operationally at Météo-France, for 1 in Prague.

2. Operational version at Austrian Meteorological Service

(more details wang@zamg.ac.at)

Implementation of MANDALAY In order to be able to use DIAGPACK for analyzing surface parameters like surface pressure, wind, visibility, precipitations, ..., the tool MANDALAY was installed at ZAMG as the first step for implementing DIAGPACK. Some technical investigations on the adaptation of data from the ZAMG database to the data format needed by MANDALAY were also done.

Implementation of 500 hPa geopotential verification of ALADIN A 500 hPa geopotential verification routine for ALADIN-VIENNA was developed. This routine calculates bias, mean absolute error, rms error, standard deviation, and anomaly correlation for the 500 hPa geopotential each day. The verification procedure will be used for monitoring purposes, e.g. when the model cycle is changed.

3. Operational implementation of ALADIN-Belgium

(more details luc.gerard@oma.be)

Main operational work :

• Installation of AL12/CY22T1/XR22 under MPI on a HP 9000/800 system: this work required the modification of about 290 auxiliary routines, and some corrections in ALADIN routines • Installation of AL12/CY22T1/XR22/Cycorabis under MPI and Linux on PCs.

• Installation of all (locally developed) operational ALADIN tools on a PC under Linux.

Development

• CANARI assimilation

• Implementation of a parallel run including a data assimilation suite based on CANARI and cycle AL11T2. Unfortunately, the scores are not much better. • Implementation and test of a new database for vegetation and soil data.

Newsletter 19&2 page 1 6 Météo-France/CNRM/GMAP 22.02.2001

4. Operational version at Bulgarian Meteorological Service

(more details valery.spiridonov@meteo.bg or andrey.bogatchev@meteo.bg) Last news in Newsletter 18.

5. Pre-Operational version at Croatian Meteorological Service

The 3rd quarter of the year has been devoted to the organization and preparation of the pre-operational version of ALADIN-HRVATSKA. Preparation steps:

• porting the AL11T2 version from Ljubljana

• parallel processing tests on 10 processors (three 2xPIII 800 MHz 256 Mb RAM and two 2xPIII 667 MHz 256 Mb RAM) • used software: OS Linux RedHat 6.2, MPICH1.2, F90 Fujitsu compiler

• use of Slovenian configuration

• switch to the AL12 version

• writing or adapting scripts

• post processing and visualization

• quasi operational run

• defining Croatian domain: number of points 108x90 (SE corner 41.86, 22.16; NE corner 49.55, 15.00), 31 vertical levels, resolution 11 km, time step 450 sec • operational cycle AL12T2 (since September)

• visualization using Vis5d We would like to thank our Slovenian colleagues Neva Pristov and Jure Jerman for help and support.

6. Operational ALADIN-FRANCE in Météo-France

(more details bruno.lacroix@meteo.fr) ALADIN-France e-suite on SYNERGIE display The last upgrade performed on SYNERGIE server has been done last year. It is now possible to look at ALADIN-France test suite as well as the ARPEGE one. This tool is helpful to validate the behavior of any new scheme, in particular for all the features not controlled by classical scores. For instance, the present test suite is about modifications on CYCORA physics for both ARPEGE and ALADIN, and a slight increase of horizontal resolution for ALADIN-France (9.9 to 9.5km in grid point). The impact on surface temperature of the new resolution is quite visible on this pictures (figure 1), directly printed from SYNERGIE. The Belle-Ile temperature is much better now. The problem here was similar to that encountered on Lake Balaton (paper of S. Kertesz in the last Newsletter). The island was ignored by the model but present on the finer post-processing grid. The increase in the model resolution solved the problem here.

Newsletter 19&2 page 1 7 Météo-France/CNRM/GMAP 22.02.2001

Such an easy way to look at the model fields open new perspective for verification. A forecaster in the PREVI/COMPAS team looks regularly now on both operational and test suites to detect any anomalies.

Figure 1: ALADIN-France 2m temperature

forecasts, operational (left) and test (right) suite as seen with SYNERGIE software.

7. Workstation version at French Meteorological Service

(more details jean-marc.audoin@meteo.fr) Last news in Newsletter 18.

8. Operational version at Hungarian Meteorological Service

(more details horanyi@met.hu) During the period several tools were adapted and installed in Budapest, which on the one hand helps on the development work and on the other hand extends the available products based on the ALADIN model. The following tools were adapted (the work had been started during the stay of Neva Pristov in Budapest):

• Adaptation of e923 in Budapest in order to be able to create climatological files locally for any domain over Europe. This facility gives more flexibility while creating any kind of new ALADIN domain.

• Adaptation of ascs software in order to visualize vertical cross sections over the ALADIN domain. The software was also extended using the products of the ECMWF model. Ascs was put into operations during the summer.

• Further dynamical adaptation (dada) of the wind field over Hungary. A domain with high resolution (around 2,5 km mesh) was defined covering Hungary and the forecasted wind fields were

Newsletter 19&2 page 1 8 Météo-France/CNRM/GMAP 22.02.2001

adapted to the high resolution climatological data base. Dada became operational at the end of summer.

During the last quarter of 2000 the following main activities were performed around the workstation version of ALADIN:

• Introduction of new post-processed variables in the operational suite. The most interesting new variables in use are potential vorticity, total precipitable water and short wave radiation on the surface. • During the stay of Ryad El Khatib in Budapest some tests were carried out on the formulation of the post-processed wind gusts. According to some case studies it was found that the turbulent wind gust seems a better option than the PBL gust formulation. • At the end of the year the ARPEGE/ALADIN source code browser was installed.

• A one week visit of Metod Kozelj was devoted to the demo installation of SMS (Supervision Monitor Scheduler) in Budapest. Some operational scripts were considered and modified in order to demonstrate the applicability of SMS. • The adaptation of the Kalman filter software package (originally written by Jozef Vivoda) was continued but not yet finished.

9. Operational ALADIN-LACE in CHMI

(more details can be asked to Project Leader or Prague Team Leader)

1. Evolution of the ALADIN/LACE application. The new operational suite of ALADIN/LACE based on SMS (Scheduler-Monitor-Supervisor tool ©ECMWF) started on:

• 22/08/2000 for 12 UTC network time: afternoon suite starts to run under SMS

• 25/08/2000 for 00 UTC network time: complete switch to SMS After quite a complex testing, the technical organization of the operational suite was completely changed. The suite is now handled by SMS running on a SUN server. The advantages of this technical change are the following:

• better supervision of individual suite tasks by the system and also by the operator, having a comprehensive suite diagram on the screen at any instant; • easy operator’s intervention (like reload of individual tasks) in case of problem;

• optimisation of the long distance telecommunication I/O operations, when both download and upload of data via EQUANT network is moved from NEC/SX4 to a more appropriate SUN server; • easy incorporation of any new element of the suite (blending-suite, data assimilation type of suite, more frequent runs, etc.).

The operational switch went smoothly. The blending modules are ready by now and may be activated whenever needed.

2. Parallel Suites & Code Maintenance The Prague Team launched the following parallel tests to assess the impact of different modifications:

Newsletter 19&2 page 1 9 Météo-France/CNRM/GMAP 22.02.2001

• Blending suite, running in its ~assimilation cycle~ mode (without regular production runs). A modification was ported to the surface part of blending, allowing to blend just land points. This modification was necessary to avoid even stronger drift of surface lake temperature than it is witnessed in the e927/ee927 procedures. Files from the blending assimilation cycle are used both for specific validation tests and for R & D purposes. The standard scores of the blending suite production brought improvements of bias in the initial state conditions and also weak improvements of RMSE scores. On the other hand there is yet an unexplained worse bias of mean-sea level pressure for the network time at 12h. See, please, ALATNET Newsletter for further details on blending. As a whole, blending suite was judged to have either neutral or slightly positive impact. The scores are not presented on the web pages (the production parallel test was launched manually) but they are available on request.

• Linear grid suite aba. It consists in using a linear grid type of spectral truncation for all variables but orography. The orography remains the same like it is when using the quadratic grid, in order to avoid 2Δx waves to get excited because of the orographic forcing. This suite reflects recent results brought by the quasi-academic experiment SCANIA. The results of aba~suite are slightly positive. However the introduction of this modification was reported to a later stage when a more efficient data packing would take place in order not to charge the telecommunication lines and archive by voluminous history files (foreseen library AL12_op6).

• AL12_op3 library suite validation. It was intended to prepare this library for an operational switch in order to profit from new products: CAPE, moisture convergence, height of PBL and wind gusts. Unfortunately, the problems of archiving server in CHMI disabled to finish correctly the evaluation of this parallel test as well as a new trial to test ALADIN/LACE 37 levels coupled with ARPEGE 41 levels parallel test. Due to a complete collapse of the archiving server the Prague Team was forced to restrict parallel tests and to devote the remaining free space on various computers to the R&D tasks of Prague Team visitors.

The situation with archive server has been treated together by CHMI and by the provider. It was an interesting lesson: when a bug appears in ARPEGE/ALADIN it is quite quickly fixed, unlike in case of some software companies which are not able within two years to provide a stable version of the software they have charged money for. The new archiving server is now under testing. Two new parallel tests were started on December 1st. Meanwhile the parallel test plan was redefined, mainly due to the evolution of ARPEGE parallel test.

• AL12_op6 library and CYCORA-bis tests. Since ARPEGE parallel test library evolved to incorporate CYCORA-bis modifications and more sophisticated diagnostics of wind gusts, Prague Team decided to abandon the level of op3 library and to switch to the op6 library directly. Future operational library of ALADIN/LACE is then AL12_op6. On the same library the new package of physics shall be tested (CYCORA bis). However, for the moment we stick to 31 levels taking a lesson from a few bad surprises of ARPEGE 41 levels parallel test. Hence the modified physical package is to be tested first and to enter the operational suite as soon as possible (pending the scores, of course) since it is supposed that the improved physics will behave better in winter situations, namely it should not make such an erosion of inversion layers.

The results of parallel tests may be consulted on www.chmi.cz/meteo/ov/lace/aladin_lace/partests/ pages.

3. ARPEGE back-up special event. Since last year autumn Prague center has got a task to ensure the initial and lateral boundary conditions for all ALADIN applications in case of some major accident in Toulouse. This task resumes to receive a pre-processed observation data file from ECMWF, to run ARPEGE 3DVAR assimilation cycle (4 long cut-off times), to make ARPEGE production forecast up to 60 hours (due to 12h lagged coupling in some ALADIN applications) based on the short cut-off analysis (twice a day) and finally to compute all the LBC files for all ALADIN domains not forgetting to run the LACE suite behind all this. It can

Newsletter 19&2 page 2 0 Météo-France/CNRM/GMAP 22.02.2001

be easily understood that all the above mentioned pieces needed a lot of preparation, starting from small details such as verifying all national e-927 namelists and climatological files and ending with more tricky problems on how to properly vectorise and multitask the Canari configuration using the Japanese way of tasks numbering. Though the Prague Team has been more or less continuously working on the issue, November strike-menacing events in Lautrec came something like one week too early (or too late) to get combined with a long weekend (of course!) due to the celebration of the victorious fight for democracy in the country of Vaclav, following thus Murphy’s law ~"à la lettre"~. Despite the enormous efforts the Prague Team managed to run safely under SMS just the long cut-off ARPEGE assimilation cycle before the above mentioned long weekend and happily enough the real intervention of Prague was not needed before the weekend got over. The remaining suite pieces were fixed the following Monday and the vitality of ARPEGE back-up was proved (in terms of still useful timeliness of ALADIN forecasts as also confirmed by SELAM colleagues). The event, ended by corks flying in RC LACE chiefs’ office, was quite an useful exercise for the Prague Team to lively experience the pressure of having to handle an operational suite of data assimilation (yet just technically and without a real worry about the observation pre-processing). To say the truth, the ARPEGE back-up suite is never going to be a story of a simple ~pressing of the button~, for example the supply by the observations from the whole of globe is still quite a vulnerable point.

10. Operational ALADIN-MAROC in MAROC-Météo

(more details Radi Ajjaji, mrpa650@andante.meteo.fr) Since July 2000, Aladin/Morocco is running Canari analysis part using AL11T2 (CY21T2) version. The forecast part has been performed with AL11T2 since February 2000.

This new Upgrade was possible after the tuning of CANARI structure functions for both altitude and surface parameters in the assimilation mode.

The validation has been done on a 10 days parallel suite; and the results obtained with this new version affected especially the surface fields analysis. Altitudes fields still have the same behaviour. A report of this work has been written and is present at GMAP.

So, for the time being, Aladin/Morocco is operational with AL11T2 in both assimilation and forecast modes.

The parallel version of Aladin has been tested on CRAY J90 plate-forme using either PVM and MPICH ; this tests were successful with use of PVM, but the mode LMESSP=.TRUE and NPROCA=4 is very expensive in terme of memory and CPU time compared to the operational mode LMLTSK=.TRUE. and NTASKS=4.

Finally, MAROC-METEO decided last November to buy a new computation machine, an IBM Super Scalar POWER III machine, a shared memory one with 48 GFLOPS of power (32 procs).

Now we plan to run Aladin/Morocco with less than 10km resolution for 60 hours forecast range twice a day. All our futur efforts will then focus on implementing a 3DVAR assimilation suite.

11. Operational version at Polish Meteorological Service

(more details zijerczy@cyf-kr.edu.pl) In the second half of 2000 most efforts made by Cracow Aladin team focused on shifting the operational work from IBM RS/6000 to SGI 2800 machines. New, much more enhanced model environment was prepared to reach the aim. Here are some details of current operational suite:

• machine: SGI~2800 ( 128 CPU’s, 40 GB RAM, 190 GB HDD )

Newsletter 19&2 page 2 1 Météo-France/CNRM/GMAP 22.02.2001

• resources devoted to operational runs: 8 CPU’s, 2 GB RAM, 4 GB HDD • model version: ALADIN AL09.3 • operational modes: ee927, e001, Full-Pos • mesh size: 180x180 ( 169x169 without E zone ) • number of levels: 31 • spatial resolution: 13.5 km • domain: 2270 km x 2270 km • time step: 450 sec. • forecast range: 48 hours • coupling: Arpege, every 6 hours • initialisation: DFI • post-processing: Full-Pos on-line • frequency: twice per day Some other efforts focused on the creation of preliminary versions of two new systems. First one is designed for NWP data storage and access: operational database was built on a basis of RDBMS PostgreSQL and datastored in it are made available via HTML/PHP3 pages. The second system is devoted for qualified forecast preparation support and it is also based on WWW technology: forecaster can get numerical prediction data for given locations placed in interactive form, data can be modified and then preparation of some forecast products can be initialized.

12. Operational version at the Portuguese Meteorological Service

(more details christina.madeira@meteo.pt) The e923 configuration was implemented on workstation with operational ALADIN cycle (AL11T2) following N. Pristov documentation. We are now testing the two cost functions - Jercynzsky (LNEWORO2 = T) and Bouteloup (LNEWORO = T ) - in order to verify which one represents better the orography of ALADIN/Portugal domain.

In order to run OI/CANARI with local observations some steps have already be done:

• extraction of TEMP/TEMPSHIP and SYNOP/SHIP observations from our national database; • installation of the code to produce the ASCII files used by MANDALAY to create the CMAFOC file, which was provided by our hungarian colleagues; • implementation of MANDALAY itself.

13. Operational version at the Romanian Meteorological Service)

(more detailsbanciu@meteo.inmh.ro) No change since the report in Newsletter 18.

Newsletter 19&2 page 2 2 Météo-France/CNRM/GMAP 22.02.2001

14. Operational version at Slovak Meteorological Service

(more details olda.spaniel@mail.shmu.sk) • computer:

DEC Alpha Xp1000 (Compaq), EV6 processor DIGITAL UNIX V4.OD Digital F90 compiler 640 MB memory 12 GB HDD

• model characteristics:

domain size 826 x 646 km (120 x 90 points) corners 14.69, 46.05 SW 25.26, 51.07 NE horizontal resolution 7.18 km vertical resolution 31 levels time step 337.5 s forecast length 48 hours / twice per day (00 UTC & 12 UTC) coupling model ALADIN/LACE (12.2 km horizontal resolution) mode dynamical adaptation dynamics and physics the same as ALADIN/LACE

• configurations:

ee927 creation of initial and lateral boundary conditions e001 model forecast postprocessing on model levels & standard isobaric levels e701 CANARI (optimal interpolation) recently ported

• products:

surface parameters in map form (2m temperature, 2m Tmax, 2m Tmin, 2m relative humidity, l0 m wind, precipitation, cloudiness) meteograms for 22 cities over Slovakia input for vertical cross-sections inputs for the Nuclear Safety Authority (RODOS program) generation of the automatic forecasts

• visualisation:

for central forecasting office, Internet and Intranet using NCAR graphics, GMT software, HTML

• verification:

surface parameters of ALADIN/LACE and ALADIN/SLOK forecasts verified against SYNOP observations over the territory of SLOVAKIA pseudoTEMP messages verified against TEMP observations 24 total precipitation verified against the local rainguage network

Main news

• update of the ALADIN/SLOK domain - size of the domain increased (90x64 => 120x90) - horizontal and vertical resolution kept

Newsletter 19&2 page 2 3 Météo-France/CNRM/GMAP 22.02.2001

• automatic forecast generation

• on-line verification - 2m temperature, l0m wind speed and wind direction - last 2 runs of ALADIN/LACE and ALADIN/SLOK compared to actual SYNOP observations

• precipitation verification (diploma thesis) - comparison of ALADIN/LACE and ALADIN/SLOK against our rainguage network observations (600 stations) - data interpolated into common grid - 24h total amounts used - contingency tables and continuous scores calculated - evaluation monthly with 3 months delay - software ready to be used routinely at SHMI

• update for AL11T2 + CYCORA setting - comparison of pseudoTEMP forecast - with CYCORA: warmer and drier planetary boundary layer, increased wind speed

• RODOS - inputs from ALADIN/LACE and ALADIN/SLOK for the RODOS program (Nuclear Safety Authority)

15. Operational version at Slovenian Meteorological Service

(more details jure.jerman@rzs-hm.si ) Last news in Newsletter 16.

Newsletter 19&2 page 2 4 Météo-France/CNRM/GMAP 22.02.2001

Schinze price

In November 2000, the Schinze foundation (Austrian Meteorological Society) awarded its annual price to Mark ZAGAR (Slovenia) for his research work (see the summary of his PhD in the last Newsletter).

Doctor Ilian GOSPODINOV

The ALADIN project does now count one more doctor : Ilian Gospodinov passed with success the PhD defence on Thursday, December 7th, in Toulouse. Congratulations to our 7th ALADIN doctor.

He is now "Docteur de l’Université Paul Sabatier avec mention très honorable" for his work on the conservation properties of 2 time-level semi-Lagrangian schemes. He already has one accepted paper, and another one under preparation about his work (QJRMS).

Two-time-level semi-Lagrangian method for atmospheric models:

Enhanced conservation and stability

The semi-Lagrangian (SL) semi-implicit (SI) method proposed by Robert (1981) has been investigated by many authors. The early versions of the method were three-time-level schemes since they were built on the basis of the previously existing Eulerian "Leap frog" schemes. Later on, the first two-time-level (2TL) schemes have proved to be more efficient and have been implemented into several operational models. One of the most important features of the early 2TLSL schemes was the extrapolation in time of the wind velocity to obtain the position of the middle point of the semi- Lagrangian trajectory. Temperton and Staniforth (1987) applied a linear extrapolation in time. We call this technique Classical 2TLSL.

Newsletter 19&2 page 2 5 Météo-France/CNRM/GMAP 22.02.2001

Some discussions on the Classical 2TLSL can be found in Staniforth and Cote (1991). Already at that time, the extrapolation technique was recognized as a potential source of instability. However, no problems were reported at the time and the scheme was adopted worldwide. In some recent cases, characterized generally by strong wind gradients, spurious oscillations have been obtained with a number of 2TLSL models.

A typical example is the famous "Baltic Jet" case (see Fig. 1), where some non-meteorological noise was observed in the core of a strong mid-troposphere jet and was reported from almost all European 2TLSL models integrated over the East Atlantic region. In Fig. 1 the instability can be seen in the relative humidity field as a wave extended over the Baltic sea region.

The extrapolation in time for obtaining the middle point of the SL trajectory was identified as a source of the instability. Hortal (1998) studied the problem, developed and examined a new scheme which avoided the extrapolation and involved in the displacement computation only quantities from exact time steps. Hortal’s scheme seemed to be successful in solving the noise problems and was adopted in all models linked to ECMWF/IFS.

Other problems of the SL technique are related to its interaction with orography. Similar oscillations to those in the "Baltic Jet" case can often be observed in the vicinity of mountains. The treatment of the non-linear residual of the forcing term in the momentum equation has been considered as a main source of such oscillations. The technique of spatial averaging was proved to reduce such noise and was adopted. As a result, the version of the Classical scheme for the non-linear residual, examined in this work, was invented. It consists of a linear extrapolation in time of the non-linear term and its averaging along the SL trajectory. Recently, Hortal (1998) contributed to solve the problem by implementing his SETTLS scheme also for the treatment of the non-linear residual.

In the first part of the thesis we make an attempt to analyze the 2TLSL method and examine the properties of different 2TLSL schemes. The instability problems, related to the 2TLSL trajectory scheme as in the "Baltic Jet" case, as well as the response of the SL to orography, related to the scheme for the treatment of the non-linear residual, motivated us to search for different solutions than the already existing ones. The insufficient conservation ability of the SL schemes has always been addressed as a disadvantage of the method. Several studies have measured how well certain quantities are conserved. To reveal the possible relationship between the choice of trajectory scheme and scheme for the non-linear residual, from one side, and the conservation of the model invariants in case of "Shallow Water" model, from the other side, is another objective.

In the beginning some general considerations are given. Then, an attempt to study the 2TLSL method analytically is presented. First, an exact solution of the 1D forced advection equation is introduced in

Newsletter 19&2 page 2 6 Météo-France/CNRM/GMAP 22.02.2001

order to illustrate the idea to use the explicit forcing term into the trajectory computation of the 2TLSL. Then, the second order accuracy of 2TLSL schemes is analyzed. As a result two theorems are derived and a particular trajectory scheme is proposed. The statements of the two theorems and the properties of various 2TLSL schemes are first examined with a simplified model which is designed to follow the computations of a 3D spectral NWP model.

The basic result from the analytical study and the experiments with the simplified model is that the uniform acceleration trajectory scheme is a very good solution for the trajectory problem of the 2TLSL method. In hydrostatic systems, the vertical momentum equation is reduced to a diagnostic balance equation between the pressure gradient force and the Earth attraction. The vertical velocity looses its independence as a prognostic variable. It is derived diagnostically from the continuity equation and has different level of complexity depending on the particular choice of vertical coordinate (see Kasahara 1974).

The problem with the explicit definition of the vertical momentum equation has never been put in consideration before because the 3TL schemes require a special treatment of the explicit terms coming from the numerical methods theory and providing stability while satisfying second order accuracy. The advection terms in the Eulerian model, for example, are treated in the same way for both the vertical and the horizontal. They are evaluated at the intermediate time level. In the 3TLSL scheme the vertical SL trajectory is computed in the same way as the horizontal one. The vertical velocity is evaluated at the intermediate time level and the middle point of the SL trajectory. An illustrative discussion on the 3TLSL and 2TLSL methods can be found in Staniforth and Cote (1991). The need of a redefinition of the discretization scheme for the vertical momentum equation in case of a hydrostatic model arises only in the 2TLSL.

In the first part of the thesis as well as in Gospodinov et al. (2001) it was demonstrated that an explicit estimate of the acceleration is required for a correct formulation of the trajectory scheme in case of a forced self advection one-dimensional problem. The proposed trajectory scheme has been named uniform acceleration trajectory scheme. Hortal (1998) also considered the possibility to apply the forcing term from the right-hand-side (RHS) of the horizontal momentum equation as an acceleration for the trajectory computation. However, he abandoned this approach in order to remain consistent with his vertical trajectory scheme.

The goal of the second part of the thesis is to examine the application of the uniform acceleration trajectory scheme also for the vertical 2TLSL trajectory in a hydrostatic model. For this purpose we derive an explicit estimate for the vertical acceleration in the environment of the hybrid vertical coordinate of Simmons and Burridge (1981). The particular choice is due to the choice of testing atmospheric model. It is the ALADIN model. Its dynamics is described first. Then the proposed vertical acceleration is presented built on the basis of the continuity equation. Then a comparison study of the same four trajectory schemes as in Gospodinov et al. (2001) but applied to the vertical 2TLSL trajectory in ALADIN. The schemes are tested for two different cases the "Baltic Jet" case dominated by horizontal advection and the "Cleopatra" case with a dominant vertical motion in a squall-line (see Banciu et al. 1999).

The perspectives in front of the 2TLSL method may be grouped in two parts. The first area of interest is in the hydrostatic atmospheric models. Since the global models with lower resolution will remain hydrostatic, it is important to keep the effort to improve the 2TLSL scheme for them. In this sense, the application of the proposed vertical trajectory scheme for a 2TLSL hydrostatic model can be beneficial. However, in the environment of a spectral model it requires significant additional computational effort mainly because of the second order derivatives necessary for the computation of the vertical acceleration. The examined vertical acceleration has also the disadvantage to be not complete in the diabatic case because of the incomplete tendency equation for the divergence. In a spectral model it is difficult to obtain derivatives of the physical tendencies. However, in case of a finite difference 2TLSL model, the explicit prognostic equation for the divergence could easily be completed in the diabatic

Newsletter 19&2 page 2 7 Météo-France/CNRM/GMAP 22.02.2001

case and the second order derivatives might require only small additional computational effort. In this case, the explicit trajectory scheme may be more efficient.

The second area of interest is the non-hydrostatic modeling. In this case, the implementation of the uniform acceleration trajectory scheme on the vertical is in general easier because the vertical velocity is an independent variable and has its own prognostic equation. However, the non-hydrostatic version of ALADIN is a particular one (see Bubnova et al. 1995). Its vertical coordinate system is kept identical to the one of the hydrostatic version of the model. The diagnostic vertical velocity is still active and used for the vertical SL trajectory computation. Hence, the proposed vertical acceleration can be beneficial for the non-hydrostatic model as well.

References: Banciu, D., Gerard, L., and Geleyn, J.-F., 1999: ‘High resolution study of a squall line’. pp. 158-- 168 in LAM Newsletter, n. 28, Danish Meteorological Institute, Copenhagen, Denmark

Bubnova, R., Hello, G., Benard, P., and Geleyn, J.-F., 1995: Integration of the fully elastic equations cast in the hydrostatic pressure terrain-following coordinate in the framework of the ARPEGE/Aladin NWP system. Mon. Weather Rev., 123, 515-535

Gospodinov, I. G., Spiridonov, V. G., and Geleyn, J.-F., 2000: Second order accuracy of two-time-level semi-Lagrangian schemes. Q. J. R. Meteorol. Soc., 127, 17pp.,(accepted)

Hortal, M., 1998: ‘New two-time-level semi-Lagrangian scheme’. ECMWF memorandum research dept., 18pp. (Available from ECMWF, Shinfield Park, Reading RG2 9AX, UK)

Robert, A., 1981: A stable numerical integration scheme for the primitive meteorological equations. Atmos.-Ocean, 19, 35-46

Simmons, A., J. and Burridge, D., M., 1981: An energy and angular-momentum conserving vertical finite-difference scheme and hybrid vertical coordinate. Mon. Weather Rev., 109, 758-766

Staniforth, A. and Cote, J., 1991: Semi-Lagrangian integration schemes for atmospheric models - review. Mon. Weather Rev., 119, 2206-2223

Temperton, C. and Staniforth, A., 1987: An efficient two-time-level semi-Lagrangian semi-implicit integration scheme. Q. J. R. Meteorol. Soc., 113, 1025-1039

Newsletter 19&2 page 2 8 Météo-France/CNRM/GMAP 22.02.2001

ALADIN PhD Studies

The first RFR (Réseau Formation Recherche) lead 4 ALADINers to a PhD degree. Three out of the five students of the second RFR have already successfully defended. These PhD studies were mainly realized in Toulouse. The eighth defense will take place very soon.

Meanwhile, some PhD studies are going on without any specific funding as the PhD work is done mainly at home (in Belgium for Luc, in Morocco for Radi and Wafaa and in Toulouse for Jean-Marcel).

1. Radi AJJAJI : "Incremental deficiencies in a 4D-Var system"

The incremental approach proposed by Courtier et al (1994) reduces the computation cost of the original 4D-Var algorithm. An approximate solution is found iteratively by solving several quadratic cost functions, approximations of the original one, obtained by the linearization of the model and the observation operators at lower spectral truncations. The solutions at low resolution are used as a correction to update the initial state at high resolution. The constant term of the linearization represents the model equivalent at observation points and is always computed at full resolution. In this way nonlinearities are taken into account.

At low resolution, the tangent linear version of the model is used to transport the errors (instantaneous increments) along the assimilation period. This linearized version of the model must take into account not only the dynamics part, but the physics as well.

However, physical processes such as condensation, convection, vertical diffusion, �etc, are highly nonlinear and often discontinuous with frequent thresholds, which may cause serious convergence problems in the minimization. As a consequence, in the incremental 4D-Var framework, the errors (increments) are transported by a tangent linear model including a linearization of a regularized package of simplified physics. (Janiskova et al, 1997)

The operational 4D-Var at Météo-France uses a multiple-truncation incremental approach (Veerse and Thépaut, 1997) consisting in doing three minimizations at different truncations T42, T63 and T95; the forecast model being done at truncation T199 in stretched grid.

Some problems of unrealistic precipitation over Sahara area, which were already present in the 3D-Var ARPEGE version, are amplified with the 4D-Var implementation. The first part of this thesis tries to understand this problem in the framework of incremental 4D-Var.

Several 4D-Var assimilation cycles have been done over a period of 15 days (June 2000) with overestimated precipitations in the operational 4D-Var. The main results could be synthesized as it follows :

• When using a tangent linear model with and without (adiabatic mode) linearized simplified physics, the problem remains the same. This does not mean, however, that there is nothing to do (perhaps to tune) in the simplified physics.

• Applying or not semi external digital filters has the same neutral effect.

• When performing a multiple-truncation incremental 4D-Var in which the three different truncations are the same and equal to the greater one (T95), 24H cumulated precipitation over Sahara area are reduced by a factor of two.

Newsletter 19&2 page 2 9 Météo-France/CNRM/GMAP 22.02.2001

As a first conclusion, we can suppose that the multi-incremental approach has a bad impact over tropical areas. In the concept of this approach, a lot of combined factors are present and could explain this fact :

• First, the hypothesis saying that the large scales forces the shortest could be not valid at the vicinity of the tropics.

• There is a large difference between the resolution of direct full model which computes the equivalent observations, and the minimization resolutions.

• Some physical processes (related to humidity) are not taken into account in the tangent linear model.

• �etc.

In order to be able to conclude about theses factors, a set of single observation analyses has been performed to compare the increments between a simple truncation incremental (T95, T95, T95) analysis and a multiple truncation incremental (T42, T63, T95) one.

A single observation of specific humidity injected at the beginning of the assimilation period in the middle of the Sahara zone causes different increments of specific humidity in term of shape and magnitude between the two analyses : the pattern is larger in multi-incremental analysis and the values are bigger. The impact of this observation on temperature and geopotential increments are still the same between the two experiments.

Other single observations of temperature and geopotential were injected separately at the same location, experiments which didn’t create any big differences.

Now, similar experiments are being done by injecting single observations at the middle and the end of the assimilation period. The behavior of the total and partial cost functions (related to observations and first-guess), are also checked to make conclusions about the convergence of the two different approaches (simple incremental and multiple incremental).

2. Doina BANCIU : "Specific small scale diabatic forcing in ALADIN at the limit of the hydrostatic assumption"

The PhD defense will take place in Bucarest (Romania) on February 26th, 2001 and Doina promises us a nice final report for the next Newsletter.

3. Luc GERARD : "Physical parameterization for a high resolution operational Numerical Weather Prediction model.

Some parameterization hypotheses taken for the global model ARPEGE loose their validity with small mesh sizes and time steps, and should be refined to ensure a better behavior for mesh sizes below 10 km. After presenting the ensemble of the physical parameterizations of the ALADIN model, our work focus on the deep convection scheme, which contained the more critical approximations. Before thinking of non-hydrostatic physics, several wants of the scheme had to be answered. A first packet came with the CYCORA/CYCORA-bis enhancements, from which we developed the horizontal momentum advection and the pressure gradient aspects, with the so-called ’Connex Active Layers’ calculation. After this we felt the need to relax the hypothesis of quasi-equilibrium between the large scale forcing and the convective activity, which led us to relaunch developments around prognostic draught vertical velocity and mesh fraction. The availability of the prognostic mesh fraction gave us a chance to revisit another limitation, the negligible convective mesh fraction hypothesis. The prognostic

Newsletter 19&2 page 3 0 Météo-France/CNRM/GMAP 22.02.2001

scheme seems to give better results already with mesh sizes of 7 km. There still remain, in our view, particular topics that should be addressed. The highly needed introduction of prognostic suspended condensed phases is still under development by others. We could also mention the lack of a local mass budget for each layer, or the problems associated to some artificial separations, as the difficulty to link large scale and subgrid effects, or reciprocal influences between updraught and downdraught.

On the way to develop non-hydrostatic effects in the physical package, a first step was also done with the vertical turbulent diffusion of the two non-hydrostatic variables. These variables could also in the future play a part in other parameterizations, like the convection scheme.

4. Jean-Marcel PIRIOU : "Correction of compensating errors in physical packages ; validation with special emphasis on cloudiness representation"

The purpose is to investigate the methods used to validate the physical packages of NWP models. The aim is to improve the methods, in order to better point out the compensating errors between physical parameterizations. 3D and 1D model runs will be used, looking at results both from large scale and small scale points of view. Special attention will be paid on the life cycle of clouds, at these different scales.

5. Wafaa SADIKI : "A posteriori verification of analysis and assimilation algorithms and study of the statistical properties of the adjoint solutions

Summary

This project of thesis aims at improving the knowledge of the assimilation systems based on variational approach. It is particularly a question to develop a set of diagnostics allowing to validate a posteriori any analysis and assimilation algorithm, by estimating the accuracy of the error statistics (observation, background) specified in entry of the assimilation system. Besides a detailed study of the adjoint solution can allow to reflect the errors affecting the assimilating model. The propose is to investigate objective methods to define the error statistics required by the assimilation.

This work splits into two main topics :

• Tuning of information error parameters in the ALADIN 3D-Var framework, by a posteriori evaluation .

• Identifying and quantifying the assimilating model errors in the ARPEGE 4D-Var framework, using the adjoint solution corresponding to the minimizing solution.

Results obtained

Only the study on the limited area model was so far approached. Some diagnostics have been tried in ALADIN, to adjust the "lagged-NMC" background error statistics computed using the NMC method. Such statistics allow to reduce the energy in the large-scale spectrum, and to have more mesoscale representative analysis increments. This problem is, in its simplest formation, equivalent in reassessing the relative weight of background and observation cost function by tuning the ratio "λ=Jo/Jb".

In first method, scores with respect to the radiosonde observations are computed. They give an objective measure of the quality of the analysis. It consists in generating distance of background errors, between radiosonde observations located in the ALADIN domain, and forecast fields at 06 hour range. Thus, we can use the ALADIN error contribution, to calibrate the variances in the "lagged NMC" statistics. As result, this method seems to indicate that the parameter "λ" that we try to calibrate in ALADIN must be close to 1.

Newsletter 19&2 page 3 1 Météo-France/CNRM/GMAP 22.02.2001

A posteriori calibration used by Talagrand (1998) and Talagrand and Bouttier (1999), concerns the evaluation of the internal consistency of the background error statistics specified in entry of the assimilation system. According to this diagnostic, a variational system is called "consistent", if the statistical average of the cost function at its minimum is simply proportional to the number of observations.

The application to the 3D-Var in ALADIN produced similar results to those obtained by the ECMWF system : the innovation vector (difference between the most recent forecast and the new observations) is overestimated. However, the daily variability of the diagnostic, revealed in the limited area model, is more marked than in a global model. Concerning the tuning of the parameter "λ", the first results suggest that such a tuning (aiming at a single parameter) is not sufficient.

On the other hand, in association with G. Desroziers (CNRM/GMME), a finer evaluation concerned both terms of cost function (background and observation term). The framework is given by an analysis problem with realistic data. The diagnostic uses a randomized method as required by the Generalized Cross Validation. The idea here is to simulate both background and observations variances that should give the best analysis. The results for the current ALADIN 3D-Var system, show an under-estimation of the background error variance, and an overestimation of the observation one.

6. Filip VANA : "The dynamical and physical control of kinetic energy spectra in a NWP spectral semi-Lagrangian model"

The PhD study is mainly completed (see report in Newsletter 18). Now, Filip will put pen to paper and write his thesis.

Newsletter 19&2 page 3 2 Météo-France/CNRM/GMAP 22.02.2001

ALATNET PhD and Post-Doc Studies

The first ALATNET young researchers began their work in the second half of 2000. Full coordinates of the ALATNET young researchers (both in their home service and in the ALATNET centers where they will work) and reports of their work can be found on the ALATNET web pages (http://www.cnrm.meteo.fr/alatnet/). .

1. Gianpaolo BALSAMO : "Coupling a variational assimilation of gridpoint surface fields with a 4d variational assimilation of upperair spectral fields"

Report of the first stage (1st September - 30th November 2000) The analysis of surface parameters has an important role for short- and medium- range weather forecast. The lack of direct observations for soil moisture and soil temperature, and the substantial physical and technical problems involved in the use of remote sensing, has leaded to develop indirect schemes based on the relation with 2 meters variables (and temperature and relative humidity), using different techniques (Optimal Interpolation, Nudging, 1D-var).

All these techniques are based on the assumption that the near surface atmosphere is informative about the soil state, and therefore are not reliable in every meteorological situation (for instance in case of strong horizontal advection, where the screen-level parameters are mostly related to the upper model levels).

The NWP mesoscale model ALADIN is used to perform the 48h forecast with 10 km grid-length. The ISBA scheme, implemented in ALADIN (as in ARPEGE), threats the exchanges of water and energy between soil, vegetation and atmosphere. It counts a 2 soil layers parameterization for soil temperature and soil wetness with a forcing restore constraint, as described in Blackadar (1976) and Deardorff (1977).

The skin layer is of about 1 cm and the total soil layer is of order of 100 cm. Parameterization for frozen water content and snow is considered. Since the total soil layer controls mainly the evaporation from soil towards the atmosphere, the initialization for this layer and correction to the initial field has to be carefully applied.

The application of sequential analysis for water content based on relation with near surface atmosphere without strong physical constraints could lead to oscillation within the assimilation cycle or in subsequent forecasts.

Study of diurnal biases for Screen-Level parameters in ALADIN-France The quality of the current configuration of ALADIN France forecast for Screen-Level Variable has been tested: 48 Hours forecast runs with hourly output from ALADIN France are evaluated on a high resolution dataset for hourly observations of 2m temperature and relative humidity.

A catalogue of the critical bias/rms for these variables is built over a selection of cases likely to be highly sensitive to soil surface initialization. The quality of 2 meters forecasting is estimated over a set of significant cases and an attempt to identify forecast errors due to initialization and physical parameterization is made. This step is also required to state the reliability of assimilation technique from 2 meters variables over the guess provided by the model.

Newsletter 19&2 page 3 3 Météo-France/CNRM/GMAP 22.02.2001

In anticyclonic circulation, for instance, a weaker dependency from the upper level variables allows to state a clearer correlation between screen level variables and soil conditions.

The dataset consistency is obtained by application of the operational quality control. Removal of station gathering less than 80 percent valid observation during the case period is also applied. Station at elevation higher than 800 m are not considered. The check of OMG (observation - guess) is performed over the subdomain [LAT( 42 , 52 );LON( -5 , 10 )].

A subjective selection of Meteorological Cases is done to obtain a period of several days of anticyclonic circulation interesting the considered subdomain according to indications provided by sensitivity study (Bouttier et al., 1993) where near-surface atmosphere is mostly informative about soil state (strong radiation forcing, weak winds, no precipitation). Cyclonic and trough synoptic pattern are also considered for completeness.

It is performed the mean BIAS and RMS over the period for each selected case:

• Mean temporal plot (Average of the hourly scores for X days for all the stations),

• Mean geographical plot (Average of the hours score for X days)

are analyzed for the cases:

• Anticyclonic 29-07/02/2000 ; 13-18/06/2000 ; 03-12/09/2000.

• Cyclonic 22-27/12/1999 ; 01-10/06/2000 ; 21-30/07/2000.

The check for screen-level variables forecasts has shown that the 2m forecast for T and RH is mainly unbiased in the 48 hours periods and bias on hourly base is of small entity. The bias is showing diurnal periodicity. The BIAS and RMS are increasing in June case and some inter-annual periodicity can be supposed. This case is further studied to check the importance of soil moisture initialization.

Newsletter 19&2 page 3 4 Météo-France/CNRM/GMAP 22.02.2001

Figure 1 - Mean BIAS and RMS in the selected cases (as an example - the June case)

Newsletter 19&2 page 3 5 Météo-France/CNRM/GMAP 22.02.2001

Figure 2 - Observation - forecast on 16/06/2000 - 42h forecast for 17/06/2000 at 18:00

Newsletter 19&2 page 3 6 Météo-France/CNRM/GMAP 22.02.2001

Figure 3 - Initail Soil Wetness Index for 16/06/2000 at 00:00

Newsletter 19&2 page 3 7 Météo-France/CNRM/GMAP 22.02.2001

Figure 4 - Maximum absolute value of the SWI correction for the whole period 13-18/06/2000

Note that what was considered here was the skill of the entire system analysis + forecast while to test only the forecast skill of the scheme, the analysis should be disabled using for instance a climatological initialization.

Newsletter 19&2 page 3 8 Météo-France/CNRM/GMAP 22.02.2001

The initialization for SWI in the June Case The soil wetness impact on 2 meters variables forecast is investigated for the 13-18/06/2000 case where BIAS and RMS are larger. The Soil Wetness Index is chosen as it encompasses the water content in the total soil in a fractional form. Correlation of errors is unreliable for SWI, due to the lack of observations for soil variable and no fine resolution climatology for SWI. A correlation between Strong biases of T_2m and unrealistic values of SWI can be shown in well developed AC days where the impact of other processes is reduced. The 17/06/2000 is selected for the comparison as showing the best AC pattern over the Target domain and previously 4 days of AC circulation (mainly clear sky).

The Analysis Correction applied in the initialization of SWI is investigated in the June Case. The entity of readjustments applied to initial SWI is evaluated by looking at the mean absolute value of the SWI correction provided by the analysis in subsequent days are computed for the whole period 13- 18/06/2000. Maximum absolute value of the SWI correction is similarly calculated. The huge correction applied for the total soil layer water content (~ 1m depth) during the considered period are unrealistic and follow mainly the readjustments of the OI analysis of surface parameters (the ISBA parameterization scheme is not providing such big variations during forecasts).

The Sequential Analysis by OI technique for Surface Fields A sequential analysis by application of Optimum Interpolation on a mesoscale domain allows a tuning of coefficients on ALADIN France domain with a lower number of constraints to the coefficients in operational use for LAM than for GCM. Furthermore a high resolution network is available for validation and the application of the method is a preliminary step before going to a variational approach. In order to compute the OI coefficient, it is necessary to provide the errors statistics for screen-level and surface variables.

The Errors statistics (Stat. NMC method) The statistics are performed in winter and summer meteorological seasons separately, using a NMC type formulation for the forecast errors. Some constraints for the statistics are applied. For soil temperature Delta T_2m < 8 degrees and Delta H_2m < 60 percent. For soil moisture, in addition, are not considered grid points characterized by glaciers, snow cover, precipitation in the past 3 hours of forecast, and points with frozen soil. The assumption for observational errors are of 1 degree for 2 meters temperature and 0.10 (10 percent) for 2 meters relative humidity. The formulation of the OI coefficients is then obtained by solving a system of linear equations derived by minimizing the root mean square error of the estimation.

Conclusions and perspectives The RMS and BIAS study for the current operational configuration show relatively small errors, but correction applied to soil fields (SWI) in order to minimize 2m errors are unphysically large and not constrained by any climatological value. The test on a specific case shows that not the entire information for the analysis is extracted for 2m correction and there is still ground for improvements. The contribution of a surface analysis (sequential or variational) based on ALADIN France guess is considered. A first set of OI coefficients is calculated but fine tuning of OI coefficients has to be done. Application of sequential analysis on surface analysis, and also the 1D-VAR analysis for surface variable with multiple time windows (24 or 48 hours) will be considered in later work.

Reference articles Giard D. and Bazile E., 2000. - "Implementation of a new assimilation scheme for soil and surface variables in a global NWP model". M.W.R., VOL.128, 997-1015.

Douville H., Viterbo P., Mahfouf J.F. and Beljaars A., 2000. - "Evaluation of Optimum Interpolation and Nudging Techniques for Soil Moisture Analysis using FIFE Data". M.W.R., VOL.128, 1733-1756.

Newsletter 19&2 page 3 9 Météo-France/CNRM/GMAP 22.02.2001

Bouyssel F., Cassé V. and Pailleux J., 1999. - "Variational surface analysis from screen level atmospheric parameters". Tellus, n.51A, 453-468.

2. Christopher SMITH : "Stability analysis and precision aspects of the boundary condition formulation in the non-hydrostatic dynamics and exploration of the alternatives for discrete formulation of the vertical acceleration equation both in Eulerian and Semi-Lagrangian timemarching schemes"

Trapped Lee Waves: A New Test for Nonhydrostatic Aladin

Trapped Lee Waves Stratified flow over orography provides a broad range of idealised test problems, suitable for studying the dynamics of numerical weather prediction models. Typically two regimes of flow are studied in the context of a two-dimensional vertical slice model. In the first, the hydrostatic regime, an isolated mountain is chosen whose width is long in comparison to the length scale set by the ratio of the wind speed to the buoyancy frequency. The second regime is the nonhydrostatic regime, in which the mountain is narrow in comparison to the length scale for buoyancy oscillations. In both these regimes gravity waves are generated by the flow over the mountain. For the hydrostatic regime gravity wave propagation is more or less confined to the region directly above the mountain, whereas, for the nonhydrostatic regime, there is strong propagation of gravity waves downstream.

When setting up a numerical model to simulate these two cases of orographic flow, the upper boundary condition is generally found to cause often severe difficulties. Most NWP models have upper boundary conditions which reflect at least some of the gravity wave energy reaching the top of the model. In the case of a model with a rigid lid upper boundary these reflected waves are of sufficient strength to completely change the nature of the solution in the lower part of the model domain. In order to avoid this problem some form of absorbing (or sponge) layer is used in the upper layers of the model. This has the effect of masking the upper boundary condition from the interior dynamics of the model. Consequently the two standard orographic flow tests, described above, do not provide a suitable environment in which to study the behaviour of alternative upper boundary condition formulations -- except in the case where a true radiation boundary condition is being attempted. In real NWP applications, the expense and complexity of a radiation boundary condition is often avoided, if it is found that the use of numerical diffusion is sufficient to control gravity wave reflection. It is therefore of interest to be able to study upper boundary condition formulations, independently of the issue of gravity wave reflection. The phenomenon of trapped lee waves fits these requirements very well.

In the standard orographic flow tests the horizontal wind at the inflow does not vary with height. However, in the nonhydrostatic regime, if the inflow wind is made to increase linearly with height, then all gravity wave modes undergo internal reflection. This provides an idealised model for trapped lee wave flow. Analytical solutions exist for this kind of flow (Keller, Journal of Atmospheric Sciences 1992), albeit with a linearised equation set. Since gravity wave energy does not propagate strongly towards the top of the domain, in the trapped lee wave case, it is possible to obtain clean numerical solutions without the need for sponge layers or other forms of damping.

Results Experiments conducted so far with the trapped lee wave model have lent support to the following conclusions:

• It is unnecessary to apply additional smoothing in the calculation of the vertical average of horizontal wind. This was previously done near the upper and lower boundaries in order to cure an apparent instability near the upper boundary. However, recent modifications to the calculation of the pressure gradient terms have removed this problem. (Work in progress by Pierre Bénard.)

Newsletter 19&2 page 4 0 Météo-France/CNRM/GMAP 22.02.2001

• Aladin does not achieve steady state (or quasi-steady state) solutions for the trapped lee wave problem. The duration through which the model may be integrated, while remaining close to the steady state solution, shows considerable sensitivity to the form of discretisation used in approximating vertical derivatives of the horizontal wind. Such terms occur in several places in the nonhydrostatic formulation of the model. So far only the term relating to vertical pseudo-divergence has been extensively tested. Linear interpolation of differences across full layers appears to be the best form of discretisation to use here, rather than the existing formulation which uses differences between full-level and half-level winds.

Future Work Topics for future work include:

• Investigation of the numerics of the vertical discretisation used in nonhydrostatic Aladin, with particular attention to vertical derivatives together with upper and lower boundary conditions.

• Set up test case for neutral flow over orography with periodic lateral boundary conditions. This test case should be particularly useful for examining the alternatives for a lower ‘free slip’-type boundary condition. In addition, this test should also be useful for examining the performance of the semi-Lagrangian advection scheme over well-resolved orography.

3. Cornel SOCI : "Sensitivity studies using a limited-area model and its adjoint for the mesoscale range"

The purpose of this study was to establish the role played by the initial conditions (IC) and lateral boundary conditions (LBC) in short range mesoscale forecast. The adjoint method has been used to compute the gradients of the forecast errors with respect to the ICs and LBCs. These were introduced as small perturbations of the type δx=- α*Ñx in the initial data, x being the model state fields and α a scaling factor. The sensitivity tests were carried out for different forecast range and integration area. We have tried to distinguish between the errors coming from a lack of information in LBCs and inaccuracies in the initial state.

’Irish Christmas Storm’ or the 24 December 1997 case The domain used for the experiments has a grid size of 30km, elliptic truncation T49 and 150x144x19 points. The integration time chosen in this study was mainly 36 hours starting from 23 December 1997, 00UTC. The results have demonstrated that the ICs play a leading role for a good forecast. On the contrary, the forecast is less sensitive to the modifications in the LBCs. In Fig.1a the gradients with respect to the IC are shown. Large gradients values are concentrated in the southwestern part of the domain. This is the region where small perturbations introduced in ICs have a positive impact on the forecast. For example, 2.5 hPa have been added in the sea level pressure field taken the difference between operational ICs and the modified one. Starting from these modified initial data, the model arrives to a solution that gives birth to a cyclonic core over the British Islands as it is illustrated in Fig. 1b. The pressure of the cyclone center is 983 hPa, close to the verifying analysis available 24 December 1997, 12UTC whose core is 988 hPa but is very far from the reality since at Valentia meteorological station, the mean sea level pressure was 975 hPa. Even if the forecast cyclone is not as deep as in reality, we can say that the errors coming from ICs are responsible for the failure of the operational forecast. These experiments are in accord with those undertaken for the same case but with the global ARPEGE model (G. Hello at. al, 2000).

The second French storm or the 27 December 1999 case The domain used in our studies was the operational ALADIN-France (T95, 288x288x31, dx=9.9km). For this high-resolution integration area a first problem regarding the gradients computation has been revealed. The strong punctual gradients over the Alps have been found (Fig. 2a). These structures are

Newsletter 19&2 page 4 1 Météo-France/CNRM/GMAP 22.02.2001

present in adiabatic model and they do not vanish whenever the Eulerian time step is reduced from 40 to 10s. It was found that even for 10s timestep there are high values over the orography for certain levels. For diminishing these unrealistic values, the boundary layer height (ho) and the scale factor for the wind speed (u*) in the adjoint linear simplified physics (Buizza, 1993) have been modified. Another way to get rid of these structures was to change the trajectory truncation in adjoint model (ex. from T95 to T35). Again like for Irish storm the influence of the LBCs is in positive sense but is rather weak. An improved forecast is obtained if the ICs are modified. The sensitivity forecast was able to move the center of the cyclone closer to the verifying analysis but with a very high price. For example, more than 5hPa have been added into a region where a rest of useful gradient was present over Biscaye Bay. It is very likely that an important part of the gradient has already gone out from the domain crossing the western boundaries and it should be found over the Atlantic Ocean.

Discussion During this first ALATNET stay, the study has been concentrated on the effect of both the perturbations in lateral boundary data and in initial conditions in the prediction of a rapid evolving cyclogenesis. In all the experiments in which only lateral boundary perturbation was injected, the impact in the forecast was very marginal. On the contrary, we have shown that the errors in ICs are more responsible for the forecast failure. This is not because the information coming from the coupling area is perfect. The reason could be that the utilized technique for deriving LBCs gradients is not proper for ALADIN. We think that this failure is due to the coupling method (Davies) used and we

Newsletter 19&2 page 4 2 Météo-France/CNRM/GMAP 22.02.2001

could say that for a future 4D-Var assimilation in ALADIN a new coupling method should be imagined which, eventually, should be able to distinguish between inflow and outflow region of the domain.

In the future, other case studies will be carried out mainly to study the impact of simplified physical parameterization in ALADIN adjoint model. Then we will concentrate on the sensibility of mesoscale phenomenon inside the forecast area.

References Buizza, R., 1993. Impact of a Simple Vertical Diffusion Scheme and of the Optimisation Timer Interval on Optimal Unstable Structures. RD Tech.Memo. No. 192, ECMWF.

Errico, R., T. Vukicevic and K. Raeder, 1993. Comparison of the initial and lateral boundary condition sensitivity for a limited-area model. Tellus, 45A, 539-557.

Gustafsson, N., E. Kallen and S. Thorsteinsson, 1998. Sensitivity of forecast errors to the initial and lateral boundary conditions. Tellus, 50A, 167-185.

Hello, G., F. Lalaurette and J-N. Thépaut, 2000. Combined use of sensitivity information and observations to improve meteorological forecast: A feasibility study applied to the ’Christmas storm’ case. Quart. J. Roy. Meteor. Soc. 126, 621-647.

Janiskova, M., J-N. Thépaut and J-F. Geleyn, 1999. Simplified and regular physical parametrizations for incremental four-dimensional variational assimilation. Mon. Wea. Rev., 127, 26-45.

Rabier, F., E. Klinker, P. Courtier and A. Hollingsworth, 1996. Sensitivity of forecast errors to the initial conditions. Quart. J. Roy. Meteor. Soc. 122, 121-150.

4. Klaus STADLBACHER : "Systematic qualitative evaluation of high-resolution non-hydrostatic model"

Due to the fact, that I have the luck to have the opportunity to work in the framework of ALATNETproject in Ljubljana, I will just make available this first report.

I started to work in Ljubljana in September 2000 and the first part is lasting for twelve months and a second thirteen-month stay will start in September 2002.

The main purpose of the work is to systematically evaluate the non-hydrostatic version of the ALADIN-model together with the results for very high resolutions (down to 1km), respectively. Most of the time of these first months were used to set up a proper working environment, to learn all the ’wheres’, ’whens’, ’whos’ and ’hows’, that are needed for starting model experiments and displaying results.

To reach the above mentioned goal, it is first necessary to find a database of cases, that allows to investigate the performance of the different model settings. The MAP database provides a proper source for finding such cases, cause for the IOP’s large amounts of data (model and observation ones) are available within short time. For the first case the 00-run of 23rd of October 1999 (MAP-IOP 9) was chosen. In the following pictures one example of comparison between non-hydrostatic and hydrostatic dynamics is shown. The resolution is about 5km and semi-Lagrangian time scheme was used (timestep 60s).

The precipitation in this example is mainly ’stratiform’ (the resolved part is below 10%) and caused by a front, which approached from the west, had its main activity in northern Italy and was already weaker, when affecting the shown domain. The precipitation patterns look quite similar, although there is remarkable difference, when focus is put on the area of maximum precipitation (northwest-Croatian coast). The maximum value forecasted by the hydrostatic run exceeds 150 mm/2h, while in the nonhydrostatic run the maximum value is around 90mm/2h. Of course both values are unrealistic high, and the too strong influence of the mountains near the coast might be the reason. Unfortunately the setting

Newsletter 19&2 page 4 3 Météo-France/CNRM/GMAP 22.02.2001

of LSRCON was different for the two runs, so it has still to be checked, if difference is only due to this fact. Nevertheless the forecasted patterns are similar to the observed precipitation, although this maximum cannot be found (just some mm of prec. in this region). So it seems that the nonhydrostatism maybe damps this negative effect, compared to the hydrostatic one.

For the next future an intensive study of this case is planned with focusing on forecasts for different domains (which cover the area, that were affected most by this front), higher resolution and higher frequency of coupling (this one was created with 6-hour coupling frequency from ALADIN/LACE).

I would also like to use this first official report for saying a big "THANK YOU" to everybody in HMZ (and especially in OpTiM-group), who was endeavored to create excellent working conditions for me here. This includes buying new computer devices, supporting me in any imaginable way and repainting of my office as well. Further I would also like to thank all, who wasted some time in explaining me either how to use Slovenian busses and that the third Croatian TV-channel is very good for watching sports, or any more important stuff, that was necessary to be able to run the model and to visualize results.

Figure 1: precipitation forecast [mm/2h] 1999231000+22h - resolution: 5km - hydrostatic dyn. - isohyetes are equally spaced (20 mm)

Newsletter 19&2 page 4 4 Météo-France/CNRM/GMAP 22.02.2001

F i g u r e 2 : p r e c i p i t a t i o n f o r e c a s t [ m m / 2 h ] 1 9 9 9 2 3 1 8 0 0 + 2 2 h - r e s o l u t i o n : 5 k m - n o n h y d r o s t a t i c

d y n . - i s o h y e t e s a r e e q u a l l y s p a c e d ( 2 0 m m )

5 . J o z e f V I V O D A : " A p p l i c a t i o n o f t h e p r e d i c t o r - c o r r e c t o r m e t h o d t o

n o n - h y d r o s t a t i c d y n a m i c s "

I n t r o d u c t i o n

T h e N H v e r s i o n o f A L A D I N i s b a s e d o n s e m i - i m p l i c i t s c h e m e , w h i c h i s d e v e l o p e d w i t h b o t h t h e

E u l e r i a n a n d s e m i - L a g r a n g i a n a d v e c t i o n t r e a t m e n t . T w o v e r s i o n s o f l e a p - f r o g s c h e m e s ( t h e s e m i -

i m p l i c i t E u l e r i a n s c h e m e a n d t h e t h r e e - t i m e l e v e l s e m i - L a g r a n g i a n s c h e m e ( 3 T L S I S L ) ) a n d t w o - t i m e

l e v e l s e m i - i m p l i c i t s e m i - L a g r a n g i a n s c h e m e ( 2 T L S I S L ) a r e i m p l e m e n t e d . T h e N H v e r s i o n o f

A L A D I N i s b a s e d o n f u l l y c o m p r e s s i b l e e q u a t i o n s a n d t h e r e f o r e s o u n d w a v e s a r e p r e s e n t i n t h e

s o l u t i o n . T h e s e m i - i m p l i c i t s c h e m e i s s u p p o s e d t o a l s o c o n t r o l sufficiently t h e i r e v o l u t i o n t o a l l o w t h e

u s a g e o f t h e s a m e l e n g t h o f t i m e s t e p s l i k e i n h y d r o s t a t i c p r i m i t i v e e q u a t i o n ( H P E ) v e r s i o n o f

N e w s l e t t e r 1 9 & 2 p a g e4 5 M é t é o - F r a n c e / C N R M / G M A P 2 2 . 0 2 . 2 0 0 1

A L A D I N . T h e l e n g t h o f t i m e s t e p s h o u l d b e r e s t r i c t e d b y m a x i m u m w i n d s p e e d r a t h e r t h a t b y

m a x i m u mp h a s es p e e d ,i f s e m i - i m p l i c i ts c h e m ei s a p p l i e d .I t w a sfound i n t h e p a s t ,t h a ta t r a d i t i o n a l

s e m i - i m p l i c i ts c h e m ed o e sn o tc o n t r o la l l t h es o u r c e so f s o u n dwaves. I t w a sd e t e c t e dexperimentally

t h a t s e m i - i m p l i c i tt r e a t m e n t m u s t b e a p p l i e d a l s o o n t h e nonlinear r e s i d u a l s o f t h r e e - d i m e n s i o n a l

d i v e r g e n c e ( D 3 ) . D u e t o n o n - l i n e a r c h a r a c t e r o f D 3 , t h e a d d i t i o n a l s e m i - i m p l i c i tt r e a t m e n t w a s

p e r f o r m e db ys i m p l i f i e dp r e d i c t o r c o r r e c t o ra l g o r i t h ma n di t e r a t i o no fH e l m h o l t zs o l v e r .T h i sa p p e a r e d

t o b es u f f i c i e n tt oi n t e g r a t el e a p - f r o gs c h e m e s ,b u t2 T LS I S Ls c h e m er e m a i n e du n s t a b l e ,p r o b a b l yd u e

t o a d d i t i o n a l s o u r c e so f i n s t a b i l i t y .I d e a l i z e de x p e r i m e n t s( f o r e x a m p l es o - c a l l e dS C A N I A )showed

r e c e n t l y t h a t e v e n t h r e e - t i m e l e v e l s c h e m e s a r e n o t e n o u g h stable f o r t h e i r p o t e n t i a l operational

e x p l o i t a t i o n .T h e p r e s e n t w o r k i s c o n c e n t r a t e do n t h e s t a b i l i t y p r o b l e m si n 2 T L S L S I . T h e l i n e a r

a n a l y s i s o f s t a b i l i t y showed t h a t t h e i n s t a b i l i t yc o u l d b e c u r e d b y a p r o p e r l y d e s i g n e d p r e d i c t o r -

c o r r e c t o r s c h e m e . T h e l i n e a r a n a l y s i s o f s t a b i l i t y h a s b e e n p e r f o r m e d f o r t h e l e a p - f r o g s c h e m e s a s w e l l .

Stability analysis

L i n e a rs t a b i l i t ya n a l y s i si sb a s e do nV o nN e u m a n nm e t h o d .T h es i n g l ew a v ec o m p o n e n ti sa n a l y z e dt o

s e e g r o w t hr a t eo fa m p l i t u d ea n dd i s p e r s i o no fp h a s es p e e do ft h a tp a r t i c u l a rw a v e .L i n e a ra n a l y s i so f

s t a b i l i t yc a nb ed o n ef o ral i n e a rp a r to ft h em o d e lo n l ya n dd u et ot h i sf a c tt h ee q u a t i o n ss y s t e mh a st o

b e l i n e a r i z e da r o u n dg e n e r a l l yc h o s e na v e r a g es t a t eX ’ . I n g e n e r a l ,X ’ i s d i f f e r e n tf r o m t h e s e m i -

i m p l i c i t b a c k g r o u n ds t a t eX * u s e d f o r t h e s e m i - i m p l i c i tl i n e a r s y s t e m .T h e r e a r e t w o w a y s h o w t o

d e r i v e t h e l i n e a r m o d e l :

·1 . b y d i s c r e t i z i n g t h e c o n t i n u o u s l i n e a r e q u a t i o n s

·2 . b y l i n e a r i z i n g t h e d i s c r e t e e q u a t i o n s . T h i s m e t h o d w a s c h o s e n t o f o l l o w e x a c t l y t h e

d i s c r e t i z a t i o n u s e d i n t h e n o n l i n e a r m o d e l .

T h e s e c o n da p p r o a c hm u s tb e u s e df o rl i n e a rs t a b i l i t ya n a l y s i s .I f a n i n s t a b i l i t ye x i s t sa s s o c i a t e dw i t h

p u r e l y nonlinear r e s i d u a l s ,i t i s p o s s i b l e t o s t u d y i t experimentally o n l y , s i n c e t h e l i n e a r s t a b i l i t y

a n a l y s i se x a m i n e st h er e s i d u a l sd u et o d i f f e r e n c eb e t w e e nX ’ a n dX *. T h ei n s t a b i l i t yc a u s e db yt h e s e

l i n e a r r e s i d u a l si s c a l l e d S H B - t y p eo f i n s t a b i l i t y .W e a s s u m et h a t a n y nonlinear i n s t a b i l i t ywill b e

c o n t r o l l e d b y t h e c h o s e n a l g o r i t h m . T h e s t a b i l i t y a n a l y s i s o f s e m i - i m p l i c i t ( S I ) a l g o r i t h m s h o w s t h a t :

· m o d e l i s u n c o n d i t i o n a l l y u n s t a b l e a n d t h e r e f o r e P C a l g o r i t h m h a s t o b e i m p l e m e n t e d

· c o n t r a r y t o t h e

H P E c a s e ,t h e r ei sd i f f e r e n tb e h a v i o ro ft h e r m a lS H Bi n s t a b i l i t y .I ti sn o te n o u g h

f o rt h es t a b i l i t yt h a tT * i sc h o s e nh i g h e rt h a nam a x i m u mt e m p e r a t u r e i n t h ed o m a i n( u s u a l l y3 0 e K

f o r 3 T L a n d 3 5 e K f o r 2 T L ) . T h e s t a b i l i t yd e p e n d so n m a g n i t u d eo f d i f f e r e n c eb e t w e e nT * a n d

a c t u a l t e m p e r a t u r eT ’. T h e r e f o r e i m p l e m e n t a t i o no f non-isothermal

S I b a c k g r o u n d s h o u l d b e

c o n s i d e r e d .

· i n p r i n c i p l e , w h e n u s i n g a sigma c o o r d i n a t e , t h e i n s t a b i l i t y a s s o c i a t e d w i t h d i f f e r e n c e

b e t w e e np ’

s a n d p *

s s h o u l d n o t e x i s t . H o w e v e r , t h e r e i s a n a d d i t i o n a l d e p e n d e n c yo f l i n e a r

r e s i d u a lo np *

s i n t h e s y s t e m .T h e e x i s t i n gd e p e n d e n c ec a u s e si n s t a b i l i t yi n p o i n t sw h e r ea c t u a l

s u r f a c e p r e s s u r ep ’

s i s d i f f e r e n t f r o mp *

s

. T h i s i s v a l i d m a i n l y f o r 2 T L S I S L s c h e m e w h e n

i n s t a b i l i t y i s v e r y s t r o n g a n d w e b e l i e v e t h a t t h i s i s a s o u r c e o f i n s t a b i l i t y t h a t r e m a i n s u n c o n t r o l l e d .

T h et h e r m a lp r o b l e mw a ss t u d i e dw i t hp e r f e c tp r e s s u r e(p ’

s e q u a l st op ’

s

) a n dp r e s s u r ep r o b l e mw a s

s t u d i e dw i t hp e r f e c tt e m p e r a t u r e(T * e q u a l st oT ’). T o s o l v et h e t h e r m a lp r o b l e m ,non-isothermal S I

b a c k g r o u n d w a s s t u d i e d a n d i t w a s f o u n d t h a t :

· t h ee l i m i n a t i o no ft h el i n e a rs y s t e mt oo n es i n g l ee q u a t i o nf o ro n ev a r i a b l ei sn o tp o s s i b l e .I ti s

p o s s i b l et o e l i m i n a t et h e s y s t e mu n t i l t w o e q u a t i o n sf o r t w o v a r i a b l e s .S o i n s t e a do f i n v e r s i o no f

m a t r i c e sw i t hr a n kL w e h a v et o s o l v e i n v e r s i o no f m a t r i c e sw i t hr a n k2*L ( h e r eL i s n u m b e ro f

N e w s l e t t e r 1 9 & 2 p a g e4 6 M é t é o - F r a n c e / C N R M / G M A P 2 2 . 0 2 . 2 0 0 1 v e r t i c a ll e v e l s )f o r e a c h w a v ec o m p o n e n t .T h i s o n l y r e q u i r e sm o r em e m o r yb u t n o t p e r f o r m a n c e ,

s i n c e i t i s d o n e o n c e ( r e s p . t w o t i m e s ) a t t h e b e g i n n i n g o f i n t e g r a t i o n .

· a n e wc o n s t r a i n

( a n a l o g o u s t o C 1 i n B u b n o v a , 1 9 9 5 )w a s f o u n d .A c o n s t r a i na n a l o g o u st o C 2

d o e sn o t n e e dt o b e t a k e ninto a c c o u n t b e c a u s eC 2 w a sr e l a t e dt o t h e e l i m i n a t i o nf o r o n ev a r i a b l e

w h i c h i s n o t p o s s i b l e i n t h i s c a s e .

· T h e r ea r e n e w u n k n o w n si n d i s c r e t i z e dv e r t i c a lo p e r a t o r sf u l f i l l i n gn e w C 1 , w h i c hc a n n o tb e

e x p r e s s e d a s s i m p l e r e l a t i o n s o f p *

s a n d t h e r e f o r e a p p r o x i m a t i o n sh a v e t o b e d o n e . E x i s t i n g

s o l u t i o n ( N D L N P R = 1 ) i s a g o o d a p p r o x i m a t i o n .

T o s o l v e t h e p r e s s u r e p r o b l e m , w e h a v e t o r e d e f i n e m o d e l e q u a t i o n s . N e w p r o g n o s t i c v a r i a b l e

i n d e p e n d e n to f S I p r e s s u r e h a s t o b e u s e d i n s t e a d o f r e s c a l e d p r e s s u r e d e p a r t u r e .F o l l o w i n gn e w

v a r i a b l e s w e r e p r o p o s e d :

1.

Ù

q = l og p

p

1. P = p - p

p

H e r ep i s t r u ep r e s s u r ea n dp i s h y d r o s t a t i cpressure. T h es t a b i l i t y a n a l y s i s s h o w st h a tu s i n g t h e s et w o

n e w v a r i a b l e s s o l v e sp r e s s u r ep r o b l e ma n do n l yt h et h e r m a lp r o b l e mremains f o rsigma c o o r d i n a t e .W e

also a n a l y z e d t h e s t a b i l i t y o f P C a l g o r i t h m .T h e t r a d i t i o n a lsemi-implicit t i m e step i s u s e d a s a

predictor. Corrector is constructed as an iteration of whole nonlinear model. It shows that:

· o n e i t e r a t i o ni s n o te n o u g ht o s t a b i l i z et h em o d e lsufficiently w i t he x i s t i n gm o d e l formulation.

T h e r e i s a n e e d t o s t u d y P C a l g o r i t h m w i t h n e w m o d e l f o r m u l a t i o n s .

I t w a s found ( b y P i e r r eB e n a r d )d u r i n gt h e s t a b i l i t yanalysis, t h a t e x i s t i n gd i s c r e t i z a t i o no f p r e s s u r e

g r a d i e n tf o r c e ,s u p p o s e dt oc o n s e r v ea n g u l a rm o m e n t u m ,i salso as o u r c eo fi n s t a b i l i t y ,s i n c ei tc o n t a i n s

a v e r a g i n go fr e s c a l e dp r e s s u r ed e p a r t u r eg r a d i e n t .I th a sn oe q u i v a l e n ti nl i n e a r

S I m o d e la n dt h e r e f o r e

t h i s p a r t o f d i s c r e t i z a t i o n i s n o t c a p t u r e d b y S I c o n t r o l . T h e r e a r e t w o s o l u t i o n s t o t h i s p r o b l e m :

·t o r e m o v e a v e r a g i n g i n d i s c r e t i z a t i o n o f p r e s s u r e g r a d i e n t f o r c e ( B e n a r d p r o p o s a l O c t o b e r 2 e e e ) ,

·to implement the averaging operator into SI model (then elimination has to be rechecked).

N e ws i m p l i f i e d2 dm o d e lALADIN w a s w r i t t e n( o n l yw i t hE u l e r i a n a d v e c t i o n ) t o a v o i dc o m p l e xd a t a

f l o wi n

ALADIN model.

D y n a m i c a l c o r eo ft h em o d e li st a k e n f r o m ALADIN o n l yt h ec o n t r o lr o u t i n e s

a r e n e w . T h e a i m o f t h i s d e v e l o p m e n t w a s t o h a v e a v a i l a b l e s o m e t h i n g e a s i e r f o r q u i c k t e s t s o f i d e a s .

N e w s l e t t e r 1 9 & 2 p a g e4 7 M é t é o - F r a n c e / C N R M / G M A P 2 2 . 0 2 . 2 0 0 1

T h e m a r c h t o w a r d s 3 D - V A R i n A L A D I N

C. Fischer A. Dziedzic E. Gerard A. Horanyi W. Sadiki M. Siroka C. Soci

T h eALADIN community d e v e l o p sa 3 D - V A Ra n a l y s i ss c h e m e ,b a s e do ns c i e n t i f i ca n dt e c h n o l o g i c a l

i n p u tf r o mt h eA R P E G E / I F Ss y s t e m .T h e g o a l i st oo b t a i na na n a l y s i ss y s t e ms u i t a b l ef o ra m e s o s c a l e

o b s e r v a t i o nn e t w o r ka n dforecast model. A f e ws c i e n t i f i co r t e c h n i c a lc o n s t r a i n t se x i s t ,w h i c hg i v ea

g e n e r a l g u i d a n c e f o r t h e d e v e l o p m e n t s d i s c u s s e d b e l o w :

·s i n c e ALADIN i s c o u p l e dw i t h A R P E G E ,a n d t h e ARPEGE 4 D - V A Ra n a l y s i sa n d s u b s e q u e n t

forecast a r eu s e da si n p u tf o rt h ei n i t i a la n dl a t e r a lc o n d i t i o n si nA L A D I N ,d on o t’ ’ s p o i l ‘ ‘t h ef i e l d s

f r o m t h e l a r g e s c a l e a s s i m i l a t i o n c y c l e w h i l e r e a n a l y z i n g i n t h e l i m i t e d a r e a m o d e l .

·a s a c o n s e q u e n c e ,s e a r c hf o r a f o r m u l a t i o nw h e r eARPEGE-resolved scales a r e n o t r e a n a l y z e d ,

a n d o n l y t h e m e s o s c a l e A L A D I N f e a t u r e s a r e t o u c h e d ( t h i s a p p r o a c h i s c a l l e d ’ ’ d e c r e m e n t a l ‘ ‘ ) .

·t h e u s e o f ARPEGE l i b r a r i e s a s b a c k g r o u n d ,a n d t h e s t i l l l i m i t e d m a n p o w e rd e v o t e d t o t h e

d e v e l o p m e n t so f 3 D - V A R ,f o r c et h e t e c h n i c a ls o l u t i o n st o r e m a i nrelatively c l o s et o t h o s eo f t h e

g l o b a lm o d e l

( d e f i n i t i o n o ft h e c o n t r o l vector, modelization o fJ b ,. . . ) .T h ep r e s e n ts o l u t i o n sc a nb e

v i e w e da s a t r a d e - o f f b e t w e e n t h ep u s ht o w a r d st h em e s o s c a l ea n dt h ec l o s e n e s st o t h el a r g es c a l e

s y s t e m .

A ni m p o r t a n tw o r ki sc a r r i e do u ti no r d e rt od e f i n eatruely m e s o s c a l eb a c k g r o u n dcost f u n c t i o nJ b .T h e

b a s i cf o r m u l a t i o no f Jb i s c l o s et o t h e o n e d e f i n e d i n ARPEGE/IFS, w i t ha n e x t r a statistical balance

r e l a t i o n s h i pf o r specific h u m i d i t y .T h e statistical r e l a t i o n sa r e e v a l u a t e dw i t h t h e N M Cm e t h o d .T h e

m i n i m i z a t i o n i s p e r f o r m e d w i t h t h e M 1 Q N 3 a l g o r i t h m , i n t h e s p a c e o f t h e b i - F o u r i e r spectral

c o m p o n e n t s .

B a s e do nr e s u l t so fa p r e v i o u sw o r k ,w h i c hs h o wt h a tt h eforecast e r r o r v a r i a n c e i n t h el a r g escales i s

c o n t r o l l e db yt h ec o u p l i n gd a t a ,a na l t e r n a t i v eN M Cm e t h o di s d e f i n e d , b yc o m p u t i n gt h es t a t i s t i c so f

3 6 h m i n u s1 2 hf o r e c a s t sa n d b y u s i n gt h es a m el a t e r a lboundary c o n d i t i o n si n b o t hf o r e c a s t s( S i r o k a ,

2 e e e ) .T h i sa p p r o a c hl e a d st oareduction o ft h el a r g es c a l ev a r i a n c e ,a n dm a k e st h e

Jb statistical m o d e l

become m u c h m o r e m e s o s c a l e s e l e c t i v e t h a n w i t h t h e t r a d i t i o n a l N M C m e t h o d . T h i s a s p e c t i s

i l l u s t r a t e di nf i g .2a n d3 :t h eh o r i z o n t a ll e n g t h s c a l e sa r er e d u c e di nt h ec a s eo f

c o n s t a n t

L B Cs t a t i s t i c s ,

c o m p a r e dt ot h ec l a s s i c a lo n e s ,b ya f a c t o ro fa l m o s t2( c u r v e so b t a i n e df r o ma 3m o n t h sw i n t e r1 9 9 9 -

2 e e e p e r i o d w i t h A L A D I N / F R A N C E ) .

1 . A n a l y s i s i n c r e m e n t s

I n t h e n e x t s t e p , f i r s t 3 D - V A R e x p e r i m e n t s a r e c a r r i e do u t i n

o r d e r t o assess t h e s t r u c t u r ea n d t h e

a m p l i t u d e o f t h e a n a l y s i s i n c r e m e n t s . A s s e e n o n f i g . 1 , t h e a n a l y s i s p r o d u c e s structures w i t h

m e s o s c a l e - s i z e dd e c a y sf r o mo b s e r v a t i o npoints.

F o r specific h u m i d i t y , t h e i n c r e m e n t sl o o kl i k es p o t s ,

b u t w i t h o n l y a l o c a l i m p a c t . I t c a n also b e n o t i c e d t h a t t h e i n c r e m e n t sc r o s s a n d o v e r p a s s t h e

m a t h e m a t i c a le x t e n s i o nz o n e o f A L A D I N .T h i s b e h a v i o u rc a n b e d a m p e db y s p e c i f y i n gv e r y s m a l l

b a c k g r o u n d e r r o r v a r i a n c e s i n t h e E - z o n e , a t t h e e x p e n s e o f s m a l l G i b b s w a v e s i n t h e a n a l y s i s

i n c r e m e n t s (not s h o w n ) . These a n a l y s e s a r e o b t a i n e d b y u s i n g conventional o b s e r v a t i o n s

s u c h a s

SYNOP, A I R E P ,T E M P ,P I L O T ,SATOB, D R I B U .F o rt h et i m eb e i n g ,s o m es a t e l l i t eo b s e r v a t i o n sa r e

N e w s l e t t e r 1 9 & 2 p a g e4 8 M é t é o - F r a n c e / C N R M / G M A P 2 2 . 0 2 . 2 0 0 1 n o t t r e a t e d( S A T E M ,T O V S ) .O n t h e whole, a b o u t1 6 5 0 ei n d i v i d u a lm e a s u r e m e n t sa r e r e t a i n e da f t e r

t h e s c r e e n i n g o f o b s e r v a t i o n s , a n d e n t e r t h e 3 D - V A R m i n i m i z a t i o n .

2 . O n g o i n g d e v e l o p m e n t s

A n u m b e ro f questions a r en o wb e i n ga d d r e s s e d ,i n o r d e rt o d e f i n e m o r e p r e c i s e l yt h ef o r m u l a t i o no f

t h em e s o s c a l eanalysis. C y c l i n ga s p e c t sa r en o tb e i n gc o n s i d e r e df o rt h et i m eb e i n g .O n eq u e s t i o ni st h e

p r o p e rt u n i n go f t h eb a c k g r o u n de r r o rv a r i a n c e s .I n d e e d ,w i t hl a g g e dN M Cs t a t i s t i c s ,t h er e p l a c e m e n t

o f t h e 1 2 h o l d a n a l y s i sb y t h e c o u p l i n gf i l e , v a l i d f o r t h e s a m e time, b u t p r o d u c e db y t h e 3 6 h o l d

analysis, m e a n s t h a t t h e r e i s n o m o r e a n y i m p a c t o f r e f r e s h e d d a t a i n t h e N M C s t a t i s t i c s . A s a

c o n s e q u e n c e ,t h ea m p l i t u d e so ft h ee r r o rv a r i a n c e so b t a i n e dw i t h t h e l a g g e dN M Cs t a t i s t i c s d o n o th a v e

a n yr e l a t i o n s h i pw i t ht h ea c t u a lforecast e r r o r s .T h el e a s to n ec a nd oi st om u l t i p l yt h eJb v a r i a n c e sb ya

s c a l a r , w h i c h h a s t o b e t u n e d b y s o m e a d j u s t i n g m e t h o d .

T h u s , i n v e s t i g a t i o n sa r e n o wc a r r i e do u t i n o r d e rt o assess t h e s u i t a b l er a t i ob e t w e e nt h e b a c k g r o u n d

e r r o r cost f u n c t i o na n d t h e o b s e r v a t i o ncost f u n c t i o n( J o / J b ) . These s t u d i e s involve t h e u s e o f a

posteriori e v a l u a t i o no f t h e c o n s i s t e n c yo f t h e v a r i a t i o n a lformulation. F i r s t r e s u l t si n d i c a t et h a t t h e

r a t i o s h o u l db e c l o s et o 1 . , b u t t h e m e t h o dalso e x h i b i t sa f a i r l yp o o rs e n s i t i v i t yw i t h r e s p e c tt o t h i s

r a t i o , s o t h a t a b e t t e r f i t i s s t i l l n e e d e d , a n d n e w t e s t s a r e u n d e r p r o g r e s s

A l s o , t h e i m p a c t o f t h e d i g i t a l f i l t e r i n i t i a l i z a t i o ni s n o w i n v e s t i g a t e d ,a l o n g w i t h t h e s t r a t e g y f o r

c h o o s i n gt h em o s ts u i t a b l ef i r s tg u e s sf i e l d s( t e s t e dd a t a a r e i n t e r p o l a t e da n a l y s i so ft h ed r i v i n gmodel,

6 h ALADIN forecast o ramixture o fb o t h ) .These s t u d i e sr e p r e s e n tnecessary s t e p si nt h ew a yf o rr e a l

c a s e s t u d i e s a n d s h e d s o m e l i g h t o n t h e p o s s i b l e c y c l i n g m e c h a n i s m s .

F u t u r ew o r kwill p r o b a b l yc o n c e n t r a t ee v e nm o r eo nt h ei n i t i a l i z a t i o n a s p e c t s a n dt h e no nt h es t r a t e g y

f o r a g e n u i n e d a t a a s s i m i l a t i o n c y c l e .

Newsletter 19&2 page 4 9 Météo-France/CNRM/GMAP 22.02.2001

Figure 1: Analysis increments produced by the limited area 3D-VAR analysis from ALADIN at model level 20, for July, 15th 2000: (a) temperature, (b) specific humidity, (c) zonal wind, (d) meridional wind.

Newsletter 19&2 page 5 0 Météo-France/CNRM/GMAP 22.02.2001

Figure 2: Horizontal lengthscales for temperature and log(ps).

Figure 3: Horizontal lengthscales for specific humidity. .

Newsletter 19&2 page 5 1 Météo-France/CNRM/GMAP 22.02.2001

The improvement of the stability of the non-hydrostatic version of ALADIN

Pierre Bénard A complete study to evaluate (and try to correct) the weaknesses of the non-hydrostatic (NH) version of ALADIN has started in spring 2000 and is still under progress. This study involves several actors and topics, and many results were obtained. Hence we present her a short synthesis on the main steps accomplished in this field for those who did not follow the whole story.

Beginning Spring 2000: The starting point was the evaluation of the current state of the NH model. In typical NWP conditions, the model was found stable in Eulerian, but unstable in Leap-Frog (3-TL) SL when used with long time-steps as allowed by the SL technique. Moreover the model was unconditionally unstable when used with two time-level (2-TL) SL scheme (K. Yessad).

April 2000: The essence of the instability was successfully reproduced in progressively more and more academic (hence simple) frameworks. The observed behaviour clearly pointed out a lack of robustness of the time-marching scheme for the free fast-propagating waves, when the complete nonlinear model (M) significantly departed from the linear model (L*), for which the evolution is treated implicitly (T. Szabo, P. Bénard).

Two main sources of discrepancy between M and L* can be distinguished :

• (i) the reference state (X*) chosen to linearize the model is too "far" from the real state (X) of the atmosphere;

• (ii) the linearized model is too "far" from the complete model, i.e. even if X is close to X*, M and L* do not behave similarly.

Summer 2000: The source (ii) was attacked first. Three major discrepancies were listed :

• the form of the hydrostatic pressure-gradient term,

• the form of the geopotential-gradient term,

• the form of the non-hydrostatic pressure-gradient term.

The third one was shown to be detrimental to the robustness, and it was decided to remove it. This requires to abandon the angular momentum conservation (AMC) property for the non-hydrostatic part of the pressure force, a drawback which was evaluated as minor in comparison to the involved lack of robustness (P. Bénard). This correction allowed to remove some vertical smoothing of the wind at the bottom boundary which was necessary up to now to maintain the stability of the model (C. Smith). The second discrepancy was also removed from the code, even if apparently not directly related to the robustness (R. Bubnova). The first discrepancy is active only under some conditions, It involves the AMC property for the hydrostatic part of the flow, and is less important for robustness. Hence it is not modified for time-being.

Newsletter 19&2 page 5 2 Météo-France/CNRM/GMAP 22.02.2001

At the end of the summer 2000, the model was definitively able to run stably with long time-steps, provided X was chosen close to X*.

Autumn 2000: The source (i) was then attacked. It was first proven that the problems linked to the pressure discrepancy between X and X* could (provisionally at least) be evacuated through the choice of a pure "σ" coordinate instead of the current hybrid one (P. Bénard, J. Vivoda). Hence only the thermal discrepancies between X and X* remained to be considered.

A first strategy to obtain a stable scheme was defined. The idea was to damp the instability of the model by using an iterative scheme which converges toward a fully implicit scheme. This strategy is likely to be operative since fully implicit schemes are normally stable. However, the main concern of this method is the efficiency, since the convergence may be slow, or may require small time-steps to be ensured.

It was shown that under the typical conditions of NWP, this strategy could be applied with an acceptable efficiency. For this, the X* must be chosen carefully, thus allowing a reasonably small number of iterations to bound the growth-rate inside a fixed acceptable interval. With this strategy, the robustness of the model was shown to be possible with an overcost factor of 2-3 compared to the present model (J. Vivoda, P. Bénard).

January 2001: Parallel to these studies on iterative schemes, two major events occurred at the beginning of 2001:

• It was found, then shown, that the model could be stabilized by iterating only a very small part of the nonlinear model (namely two terms), and this with only one iteration. This demonstrated that the "fully implicit" strategy defined during the autumn was not necessarily the only one possible and that it was possible to obtain stable schemes with very little iterated content. However, the reason why this new scheme was stable was unclear (R. Bubnova, P. Bénard).

• The fact that the choice of the vertical coordinate and prognostic variables had a large impact on the robustness became more and more clear during this study. For example, the transformation of the model into a pure (more stable) σ-coordinate model requires not only the change of the coordinate by itself, but also the change of both hydrostatic and non-hydrostatic pressure variables (J. Vivoda, P. Bénard).

Due to the new lighting brought by these two points, a class of stable models could be defined through a change of the set of prognostic variables, while keeping the usual time-marching schemes (semiimplicit, or one-iteration alias "predictor/corrector" scheme). The stability of the reformulated model was established for isothermal and realistic profiles, but still in an academic context. These changes require very little code modification, and the global data flow is unaffected (P. Bénard).

The robustness of these formulations remain now to be demonstrated for progressively more and more realistic (and potentially more unstable) frameworks up to the real NWP context, maybe requiring some more adaptations or restrictions.

Newsletter 19&2 page 5 3 Météo-France/CNRM/GMAP 22.02.2001

Scores of ALADIN-FRANCE during the second semester of 2000

(more details : samuel.westrelin@ meteo.fr)

1. COMMENTS OF CONTINGENCY TABLE - SECOND SEMESTER 2000

Tables below are the cloud cover and precipitation contingency tables for ALADIN-FRANCE 36 hours forecast range. Classes have been defined by EWGLAM.

These classes correspond to :

RR < 0.1 mm in 6 hours : no precipitations, 0.1 ≤ RR < 0.2 : light, 2.0 ≤ RR < 10 mm : moderate and RR ≥ 10 mm : heavy. Units for classes intervals of cloud cover are octas.

In these contingency tables, the blue (respectively red) color means that the model forecasted a class of smaller (bigger) rank than observed, so it underestimated (overestimated) the parameter.

Main features are similar to the previous semester.

CLOUD COVER

The percentage of correct forecasts is only 49%. High cloud covers are much less often forecasted than observed (22% against 46%) this being mostly due to an overestimation of mid cloud covers. When the model predicts mid cloud cover class, in 49% of cases it is actually high one which is observed. 200007-200012 CLOUD COVER

MODEL : ALADIN 00 H start

AREA : FRANX01 Forecast Range

36 H

182 days

Forecast

0 - 2 3 - 6 7 - 8 SUM

0 - 2 12.3% 5.4% 0.4% 18.0%

Obs. 3 - 6 10.0% 20.8% 5.5% 36.4%

7 - 8 4.3% 25.5% 15.8% 45.6%

SUM 26.6% 51.7% 21.7% 43760

Correct :48.9% Rousseau:0.21 Heidke :0.23

Newsletter 19&2 page 5 4 Météo-France/CNRM/GMAP 22.02.2001

PRECIPITATIONS The percentage of correct forecasts is 69%. Globally there is a quite good agreement between the predictions of a class and the observations. A tendency to predict too often light precipitations when no precipitations have been observed appears (12% of cases). The "no rain" class is not often enough forecasted : 67 against 73%. Climatology of heavy and moderate rain is quite good.

200007-200012 PRECIPITATIONS

MODEL : ALADIN 00 H start

AREA : FRANX01 Forecast Range

36 H

182 days

Forecast

NO rain LIGHT MODERATE HEAVY SUM

NO rain 58.6% 11.8% 2.6% 0.3% 73.3%

LIGHT 6.3% 6.1% 2.9% 0.2% 15.6%

Obs. MODERATE 1.9% 3.5% 3.6% 0.6% 9.6%

HEAVY 0.2% 0.4% 0.7% 0.4% 1.6%

SUM 67.0% 21.8% 9.7% 1.5% 46737

Correct :68.7% Rousseau :0.32 Heidke :0.33

2. COMMENTS OF SCORES AGAINST SYNOP - SECOND SEMESTER 2000

The scores (bias and root mean square error) plotted on the next figures are calculated against SYNOP over the whole domain ALADIN-FRANCE. Scores are averaged over the second semester 2000.

We use about 200 synoptic stations over the domain.

MSLP The RMS rises with forecast range from 0.6 to 2.3 hPa. The model underestimates this parameter from 18 hours range till 48 hours to reach -1. hPa.

CORRECTED TEMPERATURE It is slightly overestimated on afternoon (forecast ranges 12 and 36 hours) and underestimated on evenings and nights, about 0.5°K.

WIND INTENSITY Its RMS is quite stable with ranges. It is not biased on night but clearly underestimated on afternoon.

Newsletter 19&2 page 5 5 Météo-France/CNRM/GMAP 22.02.2001

3. COMMENTS OF PRECIPITATIONS MAPS - SECOND SEMESTER 2000

In France during this semester, the cumulated precipitations are very strong. Many floods where observed over west of France. In this region, forecast underestimation appears in most of the cases when observed precipitations have been particularly high. On the picture, overestimation of forecasted precipitations is observed along Atlantic coasts like last semester. Over flat regions, cumulated precipitations are often too moderate.

Difference between 24 hours cumulated precipitations predicted by ALADIN (between 6 and 30 hours forecast ranges) and observed over France on second semester 2000.

Newsletter 19&2 page 5 6 Météo-France/CNRM/GMAP 22.02.2001

Observed 24 hours cumulated precipitations (from 06 UTC to 30 UTC) over France on second semester 2000 .

Newsletter 19&2 page 5 7 Météo-France/CNRM/GMAP 22.02.2001

Verification of precipitation predicted by ALADIN/LACE (12.8 km mesh) and ALADIN/SLOVAKIA (7.2 km mesh ).

Jozef Vivoda, SHMI Juraj Bartok, Comenius University Bratislava presented by Oldrich �paniel

1. Introduction

Aim of the study was to verify high resolution precipitation forecast provided by various implementations of the same LAM ALADIN over Slovakia (unmasked area on Figure 1). There was only one main scientific difference between those studied implementations - different horizontal resolution. ALADIN/LACE 12km (referred as ALA 12km in following text) and ALADIN/SLOVAKIA 7km (ALA 7km).

Newsletter 19&2 page 5 8 Météo-France/CNRM/GMAP 22.02.2001

2. Used observations and predictions

We used raingauge network observations of SHMI. This network consists of nearly 700 stations (Figure 1.). Observations are provided daily at 7 hour local mean time, that is approx. 5:52 UTC in western part of the country and approx. 5:30 UTC in eastern part. If we neglect those time differences, we can compare model forecast valid from 6 UTC to 6 UTC against those raingauge observations. Average horizontal distance of stations is 8 km.

We verified prediction monthly from January 1999 to December 2000. 24 hour accumulated precipitation predicted by 00 UTC runs were taken, valid at 06 UTC following day.

3. Method of verification

Due to the fact that observation network is very dense, we did not verify prediction in ‘‘classical’’ way, the station against the closest model gridpoint. We rather decided to reanalyze observations and predictions to independent grid and to perform comparison of those reanalyzed fields.

Resolution of independent grid was studied (from 5km to 15km with one-km step) and almost no sensitivity of results to mesh size of independent grid was found. Therefore mesh size equals to 7 km was chosen.

We calculated contingency table for given threshold R (Tab. 1).

Predicted precip < R precip >= R Observed precip < R Z F precip >= R M H

Tab.1. Contingency table

We consider that reanalized data represents state in whole grid box (as it is valid for model prediction) rather than in single point (as is considered usually for observation).

To evaluate prediction we used score BIAS, critical success index (CSI) and Heidke skill score (HSS) calculated using values from previous contingency table. Defined as:

1. BIAS:

H M H F BIAS + + = , BIAS=1 means that model predicted precipitation for the same area as was observed.

2. CSI (Critical success index):

H M F H CSI + + =

3. HSS (Heidke skill score): ( )( ) ( )( ) [ ] 2/HFFZHMMZ FM ZH HSS + + + + + − =

Newsletter 19&2 page 5 9 Météo-France/CNRM/GMAP 22.02.2001

Contingency table was redefined to calculate relative operational characteristics (ROC). Only difference was that while changing threshold R for prediction we kept R=0.1mm (minimum observable amount) for observations. ROC is curve plotted in hit rate (HR) - false alarm rate (FR) plane (likelihood-base rate factorization (Stephenson, 2000)). Here are FR and HR definition:

1. HR (Hit rate):

M H H H + = , HR represents probability that observed precipitation was also predicted.

2. FR (False alarm rate):

FR is probability that if there is no precipitation observed, it was predicted.

We used simple interpolation method to get reanalyzed fields.

∑ ∑_= 2 ,

2 , 1 1

ji i ji j r p r z , Here ^jz is reanalysed value in grid point of new independent grid, ip is predicted or observed value, ^{ji}r^, is horizontal distance between grid point jof new grid and grid point i (or station position) of original model grid. There are taken into account only grid points (or stations) with distance smaller than chosen critical distance maxr . ( in our case kmr 30max = ). Independent grid was defined as regular isotropic grid with mesh size 7km on tangent Lambert plane.

4. Results

Score BIAS, CSI and HSS We studied first precipitation from point of view when model predicted for grid box more precipitation that given threshold and also more precipitation than given threshold was observed in grid box. We compared reanalyzed fields as it was already mentioned.

We defined threshold equals to 0.1mm to study only occurrence of precipitation without regard to precipitation amount since it is minimal measurable amount.

The results are presented on figure 2. We see from BIAS curves that both models precipitate on bigger area that is observed except during winter where it is contrary (curves for precipitation occurrence ALA 12km R>0.1 and ALA 7km R>0.1). This is not valid for threshold 5mm and 10mm where models underestimated area with precipitation over these thresholds. Models overpredicted stronger precipitation occurrence than general precipitation occurrence during January, February, September and December 1999. We can say that ALA 7km gives less precipitation on smaller area than ALA 12km, but still gives more than it is in reality.

HSS is better measure of overall precipitation prediction quality. It takes into account also events that could be predicted by chance keeping the same marginal distribution of observed precipitation. We can say from HSS curves than precipitation occurrence is predicted same in both model implementations. It is not true for threshold 5 mm and 10 mm, since ALA 12km was better from March to September 1999.

Newsletter 19&2 page 6 0 Météo-France/CNRM/GMAP 22.02.2001

ROC There is ROC curves on figure 3. Curves were plotted from contingency table calculated for thresholds 0.1 mm, 0.5 mm, 1 mm-20mm (with 1 mm step), 25 mm. and 50 mm. The aim of ROC is to evaluate prediction of precipitation occurrence when occurrence is considered only if more than given threshold is predicted. ROC is more users oriented and it gives better overview about way of model precipitation prediction interpretation. It is possible to choose threshold to predict precipitation with desired FR and HR regarding to user needs. It is difficult to say from curves which model is better since for example in July ALA 12 km has HR around 93% (93% of observed precipitation was predicted) having FR around 40% (40% of area, where no rain was observed, precipitated according to model prediction). So if one wished to have available prediction of rain occurrence with HR around 50 % but with smallest possible FR during august 1999, the best prediction would be ALA 7km with threshold 1 mm.

Maps of monthly accumulated precipitation Maps of monthly-accumulated precipitation over verified area help to recognize and compare patterns of predicted and observed precipitation. We can see on figure 4, that observed precipitation is less forced by orography that it is in ALADIN model (here we do not deal with interpretation and the way how and where precipitation observations are performed since we believe that our raingauge network is sufficiently dense and representative for our purpose).

It is interesting that on maps we can recognize even difference between model orography in ALA 7km and ALA 12km. There is underestimation of precipitation in lowland in southwest part of Slovakia while overestimation in mountain areas. Model precipitates over its peaks, if precipitation has stratiform character (see figure 4 for December 1999).

5. Summary

We have investigated model ALADIN prediction. We aimed to compare two model implementation with different horizontal resolution. We found out that better resolution doesn’t mean also better precipitation prediction.

Model gives more precipitation over mountains and less in lowland as it is in reality.

Newsletter 19&2 page 6 1 Météo-France/CNRM/GMAP 22.02.2001

Newsletter 19&2 page 6 2 Météo-France/CNRM/GMAP 22.02.2001

Newsletter 19&2 page 6 3 Météo-France/CNRM/GMAP 22.02.2001

Newsletter 19&2 page 6 4 Météo-France/CNRM/GMAP 22.02.2001

On ALADIN Quantitative Precipitation Forecasts in Vienna

B. Ahrens, IMG, University of Vienna, E-mail: Bodo.Ahrens@univie.ac.at Y. Wang, ZAMG, Vienna, E-mail: wang@zamg.ac.at K. Jasper, IKF, ETH Zürich, E-mail: jasper@geo.umnw.ethz.ch

1. Introduction

Hydrological models need meteorological input. The most important meteorological input is precipitation. In this short report we compare ALADIN (9.6 and 4 km gridspacing) quantitative precipitation forecast fields with observations and discuss the impact of differences in precipitation on runoff simulated with the hydrological model WaSiM-ETH (e.g., Jasper et al., 2000).

Target area of the reported investigations is the ‘‘Ticino-Verzasca-Maggia’’ (TVM) watershed (total area: 2627 km^2) upstream of Lago Maggiore. This area is well investigated and observed within the Mesoscale Alpine Programme (MAP) and the EU project RAPHAEL (Bacchi&Ranzi, 2000). Within RAPHAEL the hydrological model WaSiM-ETH has utilized meteorological input simulated with different models (e.g., MESO-NH, MC2, BOLAM) with encouraging results in runoff prediction. Here, we focus on a single RAPHAEL flood event in 1997 (27-30 June).

In the long run our goal is to improve coupling of meteorological and hydrological models. Fine scale (gridspacing ~1 km in Alpine catchments) precipitation forecast fields are necessary, for example, in flash flood prediction because of non-linear runoff response to precipitation. Gridscales of highresolution operational NWP models are about 10 km. Therefore, spatial resolution of meteorological forecasts has to be improved (with dynamical and/or statistical downscaling) and this fine-scale forecast system has to be validated.

2. Meteorological simulations

We performed simulations with different configurations of ALADIN (cycle 11.2). The first configuration (called here ALADIN 9.6 km) is the hydrostatic ALADIN/VIENNA, actually operational at ZAMG, with 9.6 km gridspacing. ALADIN/VIENNA utilizes the ‘‘classic method’’ (following Gerard, 1999, Chap. VI) of moisture convergence modulation in the deep convection scheme with parameter setup LSRCON=FALSE and GCOMOD=1. The second configuration (ALADIN 4km(V1)) is non-hydrostatic (cf., Bubnova et al., 1995) with 4 km gridspacing. Moisture convergence modulation is done with the more physical and less tunable ‘‘smarter method’’ with parameter setup LSRCON=TRUE and GCOMOD=0. The third configuration (ALADIN 4km(V2)) is identical with ALADIN 4km(V1), but utilizes the ‘‘classic method’’ for moisture convergence modulation. Fig. 1 illustrates the configuration domains.

Newsletter 19&2 page 6 5 Météo-France/CNRM/GMAP 22.02.2001

Figure 1: a) ALADIN (LACE, 9.6 km, 4 km) domains (black) and analysis sub-domain (red); b) 1000m asl contour (grey) and TVM catchment boundary (red); b) - f) 72-h mean precipitation rates in mm/h. There is no rain gauge analysis available outside the TVM catchment.

With each configuration we have performed a sequence of 7 forecasts (June 26, 12 UTC, to June 30, 12 UTC, 1997), each over 18 hours, and discard the first 6 hours of the forecasts to get rid of a possible spin-up in model numerics. The 9.6 km simulations are nested into 1997 ALADIN/LACE data as given in the RC LACE Archiving Centre, ZAMG, Vienna. The 4 km simulations are nested into the 9.6 km results with hourly update of lateral boundaries. Fig. 1 shows 72-h mean (June 27, 00 UTC, to June 29, 24 UTC) precipitation fields for the sub-region of interest.

Intercomparison of the simulation results (Figs. 1, 2, Tab. 1) show that the 4 km simulations generate more precipitation variability than the 9.6 km simulations. Additionally, precipitation volume increases: about 50% in case ALADIN 4km(V1) and 20% in case ALADIN 4km(V2) (Tab. 1). A counter intuitive result is that with increasing grid resolution the percentage of simulated convective precipitation increases in model version 4km(V1).

Newsletter 19&2 page 6 6 Météo-France/CNRM/GMAP 22.02.2001

radar 9.6km 4km(V1) 4km(V2) mean [mm/h] 0.15 0.85 1.30 1.04 variance [(mm/h)^2] 0.11 0.76 2.10 1.91 max. value [mm/h] 16.10 6.20 13.63 16.40 conv.

precip. [%] 44 73 33 Table 1: Statistics of the 72-h mean precipitation fields shown in Fig. 1 and the percentage of convective precipitation of total precipitation.

Figure 2: TVM catchment mean time series of precipitation estimated from rain gauge, radar data, and simulated with ALADIN.

Obviously, it is a difficult task to validate high-resolution simulations. Estimation of precipitation fields with rain gauge data is difficult because of low station density and measurement errors. A precipitation analysis with corrected rain gauge data for the TVM catchment (see Figs. 1, 2) is made with less than 20 gauge stations available within the catchment. The interpretation of radar data is difficult because of, e.g., ground reflectivity or shielding by mountains (as obvious in Fig. 1: The SMI Monte Lema radar position is about in the center of the shown sub-domain).

Comparison of observed mean precipitation with simulated precipitation seems to indicate that the simulations overestimate precipitation (Tab. 2). From the precipitation times series in the TVM catchment (Fig. 2) we conclude: Simulations show a precipitation peak within the period’s first few hours not perceptible in the observations. The observed peaks in the period from hour 40 to hour 65 are rather well simulated. Comparing radar and rain gauge data we have to be very careful in interpretation of the temporal structure of the first three observed peaks. There is only a handful of hourly recording rain gauge stations within the catchment and their temporal measurements dominate the temporal behavior of the rain gauge analysis.

3. Hydrological simulations

The sequences of hourly accumulated precipitation fields are used as input to the distributed hydrological model WaSiM-ETH. Further, less relevant meteorological input is prescribed by observations. All meteorological input is interpolated (bi-cubic spline, height dependent inverse distance weighting) to the hydrological grid (500 m gridspacing). There has been no special calibration

Newsletter 19&2 page 6 7 Météo-France/CNRM/GMAP 22.02.2001

of WaSiM-ETH model parameters for the interesting flood event. This has been done for the 7-years period 1993 to 1999.

Tab. 2 and Fig. 3 show observed and simulated runoffs at the TVM catchment outlet. The temporal structure of simulated runoff with observed (gauge or radar data) input outperforms the runoff structure with simulated input. Obviously, there is a wrong increase of simulated runoff in the beginning of the flood period because of the erroneously forecasted precipitation peak. But, the total runoff amount is underestimated with observational input. Volume of total and peak runoff as well as timing of the flood peak is very well simulated with 9.6 km simulation input. Runoff is overestimated with 4 km input and is larger with ALADIN 4km(V2) input than with ALADIN 4km(V1) input. This directly reflects the total amount of simulated precipitation within the TVM catchment. Positioning of simulated precipitation patterns is crucial for the runoff forecast.

Figure 3: Observed runoff time series at TVM catchment outlet and simulated runoffs with different precipitation inputs.

obs gauge radar 9.6km 4km(V-1) 4km(V-2)

precip.

[mm/h] 1.78 1.26 2.35 2.58 2.71 runoff [mm/h] 1.01 0.73 0.53 0.99 1.25 1.37 Table 2: TVM catchment and 72-h mean of precipitation and runoff rates.

4. Conclusion

First of all, we conclude that hydrological simulations are a sensible tool for validation of highresolution precipitation fields. In case of the presented flood period the performance of 9.6 km simulations is better than of available observations in respect to total amount and maximum runoff. Because of non-linear response of runoff to precipitation, simulated runoff should improve with resolution of precipitation fields. This can not be observed because of general overestimation of precipitation with the 4 km ALADIN configurations. Possible reasons like problematic nesting strategy or moisture convergence modulation (the only difference between the 4 km configurations) have to be further investigated.

Newsletter 19&2 page 6 8 Météo-France/CNRM/GMAP 22.02.2001

Our next step will be the investigation of additional heavy precipitation periods. This is necessary for verification that the astonishingly well performance of 9.6 km ALADIN is not accidental and to get more experience with higher resolution modeling.

5. Acknowledgements

Radar data sets are provided by the MAP Data Centre, Zürich. Further data are provided by the Swiss National Hydrological and Geological Survey and by MeteoSwiss. B.A. is supported by the Austrian Academy of Sciences, Project HÖ 22/2000. B.A. & Y.W. acknowledges help and advice from Radmila Brozkova and the ALADIN/LACE team.

6. References

Bacchi, R., Ranzi, R. (eds.) (2000). Runoff and atmospheric processes for flood hazard forecasting and control. Final Report to EC, Directorate General XII, Programme Environment and Climate 1994-1998. Contract ENV4-CT97-0552, Brussels.

Bubnova, R., Hello, G., Bernard, P., and Geleyn, J.-F. (1995). Integration of the fully elastic equations cast in the hydrostatic pressure terrain-following coordinate in the framework of the ARPEGE/Aladin NWP system. Monthly Wea. Rev., 123:515-535.

Gerard, L. (1999). Physical parameterizations in ARPEGE-ALADIN. draft version.

Jasper, K., Gurtz, J., Lang, H., Kaufmann, P., and Binder, P. (2000). Flood forecast by coupling atmospheric and hydrologic models at regional scale. In PIK Report No. 65, European Conf. on Advances in Flood Research, Proc. Vol. 1, pages 276-284.

Newsletter 19&2 page 6 9 Météo-France/CNRM/GMAP 22.02.2001

ALATNET developments in 2000 in the ALATNET centers

1. In Toulouse (France) during the last 6 months of 2000

The ALATNET actions in Toulouse during the first 6 months of 2000 were reported in Newsletter 18, only the actions of the last 6 months of 2000 are presented here.

1. Theoretical aspects of non-hydrostatism (NH) & 2. Case studies aspects of NH (2c: Solving residual instability problems in the two-time-level semi-Lagrangian advection scheme) • See the article of Pierre Bénard in this Newsletter.

4. Removal of the thin layer hypothesis

• Karim Yessad and Jean-Marcel Piriou completed the analysis of the required code modifications, focusing on physical fluxes and diagnostics (DDH). Afterwards Karim Yessad updated consequently the ARPEGE code for Eulerian dynamics and performed preliminary 3d tests to check that conservative properties and scores don’t change at the current scales.

6. Specific coupling problems (6a: Blending of fields in data assimilation for preserving high resolution forecast details)

• Olivier Pédoussaut and Claude Fischer resumed the work of Karim Bergaoui and Jean-Daniel Gril, to adapt blending for ALADIN / France. Scripts were carefully updated and corrected, and the first new experiments don’t exhibit such puzzling features as the previous ones. A specific paper will be devoted to blending in the next Newsletter.

6. Specific coupling problems (6b: Tendency coupling for surface pressure and other technical variations around Davies’ technique of field coupling in a buffer zone)

• Gabor Radnoti proposed alternatives to the current blending technique, to avoid such problems as those encountered during the 1999’s Christmas storms. Piet Termonia undertook a detailed investigation of the related problems, using the simplified 2d model designed by Ilian Gospodinov.

6. Specific coupling problems (6c: Coupling problems in variational data assimilation) • The IFS team intends to suppress the current 3d-var code soon. It would be replaced by a derived product of 4d-var called FGAT. However the first examination of the associated coupling problems led to the demand of a longer delay (Claude Fischer).

8. Adaptation of physics to higher resolution (8b: Test, retuning and improvement of the various physical parameterisation in the framework of a very high resolution)

• Philippe Nomerange analysed the behaviour of the so-called "lift" parameterisation in the framework of ALADIN/France, I.e. at a resolution of ∼ 10 km. This scheme aims at representing

Newsletter 19&2 page 7 0 Météo-France/CNRM/GMAP 22.02.2001

the transversal forces applied by the mountains on the wind flow. It has been used for some years in large-scale global models, where it led to the suppression of the "envelope" orography. However several attempts to implement it in ALADIN failed, whatever the representation of the mountain height. This study showed that, while the impact of the "form-drag", "lift" and "envelope" parameterisations are of similar magnitude at large scales, this is no longer true in a meso-scale model. The impact of "lift" is far larger than that, essentially local, of "form-drag", and is itself too weak to allow a full suppression of the "envelope" concept.

• Dagmar Merkova tested the relative parts of changes in the physics and increases of resolution on July 1997 (flash floods over Central Europe). She compared the initial, CYCORA and CYCORA-bis packages, within ARPEGE, ALADIN / LACE and ALADIN / CZ

• Eric Bazile compared the Kain-Fristsch and the Bougeault convection schemes on two situations with an ALADIN domain equivalent to one of the HIRLAM / Spain models (with a resolution of 15.8 km). The Spanish HIRLAM team performed parallel experiments, with another version of the Kain-Fristsch scheme compared to the reference combination of Kuo and Sundquist schemes.

8. Adaptation of physics to higher resolution (8c: Improved representation of boundary layer) • Martin Bellus, Margarida Belo Pereira and Jean-François Geleyn improved the parameterisation of vertical diffusion. A new formulation of the modified Richardson number was proposed, with a dependency on height. It enables to prevent the too frequent erosions of the inversion layer encountered last winter, while preserving the ability of the model to forecast cyclognesis (such as the 2000’s Christmas storm). The anti-fibrillation scheme was modified consistently. A detailed study of the sensitivity of the new exchange coefficients (dependency on height and on Richardson number) to the namelist-tunable parameters of vertical diffusion enabled to check that sensible values were chosen for the CYCORA-bis package.

• Siham Sbii and Jean-Marcel Piriou worked on the representation of low-level cloudiness, focusing on the too weak development of stratocumulus over sea in anticyclonic areas. Tuning the current formulation of stratiform cloudiness or introducing other parameterisations (two new formulations were tested) didn’t yield to an improvement. A diagnostic study showed that there is enough liquid water in the corresponding areas to produce a sensible cloudiness, provided the formulation is slightly modified. Besides a new tuning of the present formulation of convective cloudiness was proposed, which could lead to a better spatial distribution of clouds.

9. Design of new physical parameterisations (9b: Use of liquid water and ice as prognostic variables, implementation of a new microphysics parameterisation)

• Eric Bazile has nearly finished the design of a "functional boxes" approach for the parameterisation of liquid water and ice, in cooperation with HIRLAM.

9. Design of new physical parameterisations (9d: Improved representation of exchanges at sea surface) Eric Bazile tested two modifications of the parameterisation of evaporation over sea using parallel onemonth long 4d-var assimilation experiments :

• reduction of the residual roughness length over sea (i.e. suppressing the change of VZ0CM in the first CYCORA package)

• the same but adding the parameterisation of Redelsperger, which aims at increasing evaporation by introducing a dependency on convective activity.

The global hydrological cycle and the trade winds are better described, though an improvement of scores is noticed only for buoy observations in the Tropics.

9. Design of new physical parameterisations (9e: Improved representation of land surface, including the impact of vegetation and snow)

Newsletter 19&2 page 7 1 Météo-France/CNRM/GMAP 22.02.2001

• Olivier Latinne implemented a new global high-resolution (~ 1km) land-cover map produced by the MAI & MC2 teams of CNRM (for more details contact Jean-Louis.Champeaux@meteo.fr or Valery.Masson@meteo.fr). He developed the interface to the input files required by configuration 923 : changes in resolution (with aggregation of fields to a resolution of 5’), derivation of the necessary fields, formatting, and adapted the 923-script too. These new data are to be introduced together with the FAO soil data. The differences with the previous data where carefully examined, field by field and month by month. An assimilation experiment along last summer was launched to evaluate the impact of the new surface characteristics.

• Valery Spiridonov, Andrey Bogatchev and Eric Bazile pursued the improvement of the snowcover parameterisation, taking into account the differences between the albedos of vegetation and bare ground, and the time-evolution of the albedo of snow. The first tests are quite encouraging, but the operational implementation is likely to be postponed to next winter.

10. Use of new observations (10a: Yet unused SYNOP observations)

• The use of new SYNOP observations was first investigated in the framework of the optimal interpolation of surface and boundary layer fields : snow height, visibility, hourly observations. The corresponding work is detailed in the ALADIN Newsletter.

• The other developments related to observations were performed in the framework of ARPEGE (for more details contact Florence.Rabier@meteo.fr)

11. 3D-Var analysis and variational applications Beside the long term studies of Cornel Soci and Wafaa Sadiki, detailed in specific articles, most of the work along the last months was devoted to :

• searching an optimal combination of 3d-var analysis and digital filtering (Vladimir Ivanovici, Claude Fischer, Dominique Giard and Elisabeth Gérard) : a coupling strategy for incremental initialisation was designed and a bug corrected (management of mean wind along incremental digital filtering);

• updating the tangent-linear and adjoint code for non-hydrostatic dynamics (Claude Fischer).

A review of the latest developments around 3d-var assimilation is also available in this Newsletter.

12. 4D-Var assimilation (12d: Improvement of the treatment of humidity in data assimilation) • This problem was indirectly addressed by Radi Ajjaji through the study of corresponding problems in ARPEGE, and their links with physics and scale selection. His results are presented in a longer article.

2. In Bruxelles (Belgium)

• Last (and first) report in Newsletter 18.

Newsletter 19&2 page 7 2 Météo-France/CNRM/GMAP 22.02.2001

3. In Prague (Czech Republic)

Topic 1: Theoretical aspects of non-hydrostatism

• Top and bottom boundary conditions (C. Smith)

The study has been started using a simulation of trapped lee waves, both in semi-Lagrangian 3TL and Eulerian schemes. Refer, please, to the report of Chris in this Newsletter.

• Predictor-corrector scheme (J. Vivoda)

The basic predictor-corrector scheme has been developed in the framework of a vertical plane model, both for Eulerian and semi-Lagrangian advection schemes. At the same time a linear stability analysis tool has been created following the Simmons-Hoskins-Burridge (SHB) approach (in a close collaboration with P. Bénard). It helped to reveal the following very important points: (i) the SHB instability with respect to the departure of temperature from its semi-implicit basic value (there is a different dependency for the fully compressible equations than for hydrostatic primitive equations (HPE)); (ii) a discretization of the "non-hydrostatic"~ part of pressure force which was not in accordance with its semi-implicit treatment and hence, there was a hidden source of instability; (iii) a good step forward to stabilize the 2TL SL scheme by finding terms which extrapolation leads to instability (confirming experiments from 1997 partly done by M. Janousek in Toulouse). Refer, please, to the report of Jozef for more details.

• Other discretization aspects (R. Brozkova)

A revision of the pressure force discretization respecting the angular momentum conservation was done both for HPE equations using the "NH-type~" of the logarithmic pressure thickness approximation (NDLNPR=1) and for the compressible equations. It was found that the so-called "happy cancellation"~ of terms in the total pressure force expression is valid as well for NDLNPR=1 setting contrary to past analysis of the problem. The examination of the "compressible"~ case led to a problematic point on how to ensure the angular momentum conservation as well for the NH pressure departure part (due to the different vertical staggering of the hydrostatic pressure and its NH complement). This point is in connection with the above mentioned current choice of an unstable~ discretization, which respects the angular momentum conservation but which is not secured by the linear S.-I. correction. A solution how to conciliate both the stability and the full angular momentum conservation has not been really thought over yet. Another little revision dealt with the top boundary condition for the vertical momentum equation, where both Dirichlet and von Neumann types of conditions for the NH pressure departure variable were formulated and tested. Finally, Dirichlet condition was retained as more stable for the vertical momentum equation.

• 3D academic experiments with NH model (T. Szabo)

The experiments were made for the "SCANIA"~ type of idealized atmosphere (just orographic forcing at geostrophic balance and vertical static stability of the flow). There is a strong vertical temperature gradient with top model temperatures below 50K. Under such conditions there is a violent SHB instability in the compressible model. The goal of experiments was to obtain as many instability diagnostics as possible, in order to confirm indirectly the SHB analysis results, to see the response of purely non-linear terms (not covered by the linear stability analysis) and to possibly indicate what kind of dependency the instability has on the hydrostatic pressure semi-implicit reference state. However, the experimental environment was too complex and the results were not very conclusive.

Topic 2. High resolution runs (D. Cemas, U. Strajnar, N. Pristov, B. Ahrens) In parallel to the theoretical work and academic experiments, the real-case studies using a very high horizontal resolution started. One of the first objectives was to prepare an experimental protocol

Newsletter 19&2 page 7 3 Météo-France/CNRM/GMAP 22.02.2001

leading to the tests at 1km grid-size, e.g. to define ALADIN domains going progressively from ALADIN/LACE (12km) to a domain of 1km, considering also a proportional increase of the vertical resolution. In order to obtain a good description of the model orography at 1km grid-size, a very fine mesh input data set of orography is needed. Therefore a domain over Slovenia was chosen in order to profit from both the local ee923 configuration and available data-set. Unfortunately, the ee923 configuration did not work any more in Ljubljana (due to the change of cycle and machine) and not yet in Prague (port of this configuration has not yet been completed), hence all the experiments were done for the time being on the domain "GORI"~ with 2.5 km horizontal resolution. The testing situation was one of MAP IOPs wet cases. The experiments were done always with HPE and NH versions of ALADIN. Concerning the nesting of domains, GORI domain simulations were coupled either directly with LACE model or with a nested intermediate 5km grid-size model. As short and quite preliminary conclusions, problems were noticed with the parameterization of deep convection at 2.5 km mesh, where the convective rain pattern became quite noisy and unrealistic. Perhaps it would have been better to fully switch off the deep convection scheme at these scales. In addition, we could notice worse results when GORI domain was directly coupled with LACE domain (probably due to both spatial and temporal resolutions of the lateral boundary conditions: the smaller the domain was, the more frequently refreshment of the lateral boundary was needed).

Bodo Ahrens from the University of Vienna proceeded along similar lines and did fine-mesh simulations over the Ticino-Verzaska-Maggia region with ALADIN NH at 9.6 km and 4 km horizontal resolutions. After a short stay in Prague to get familiar with ALADIN NH version he continued his work in Vienna, concentrating on the quantitative precipitation forecasts. Please, refer to his report in ALADIN Newsletter for details.

Topic 6. Special coupling issues

• Evaluation of blending (D. Klaric, K. Stadlbacher, H. Seidl)

ALADIN/LACE forecasts starting from blended initial states were evaluated by both objective methods and forecaster’s experience. Regarding the objective verification, standard scores were computed for both 00 and 12 UTC network times (D. Klaric). There was a nice reduction of bias at the initial time, especially in humidity and wind fields. Otherwise the scores were rather neutral with a few weak improvements. On the other hand there was a yet unexplained worse bias in surface pressure for the network time of 12 UTC, while better bias results could be noticed for 00, 06 and 18 UTC after a more profound investigation. The hypothesis to be still verified is that there was a tidal wave pattern at work.

The standard scores were completed by an objective evaluation of the spin-up measured by the physical fluxes of water vapor (balance of precipitation and evaporation) and radiation (K. Stadlbacher, D. Klaric). While the balance of radiation flux was rather indifferent, the water vapor flux had clearly a reduced spin-up both for stratiform and convective precipitation. Even the convective precipitation flux was a bit too active for 12 UTC network time, a fact deserving as well some deeper investigations.

Finally, a forecaster’s assessment of the blending~ benefices was done last October (H. Seidl) for a few recent cases of the late summer convection. The examined forecast range was from 0 to 6 hours. The conclusion was that the blending forecast built up more realistic (organised) structures in some cases but not noticeably in all cases. In this exercise it was quite difficult to find some purely objective method of evaluation: due to coarse conventional observations a verifying analysis (a diag-pack type with a lot of fit to the observations) provided just very smooth fields with no real meso-scale structures in. Hence, satellite pictures were compared subjectively to the cloudiness and potential vorticity fields of the model.

The overall result of these evaluations is that the blending has beneficial effects on the forecast namely in reducing the spin-up. Therefore it is considered to be employed operationally in ALADIN/LACE after some basic cleaning of the scripts to respond to the operational standards.

• 3DVAR strategy in ALADIN (M. Siroka, G. Boloni)

Newsletter 19&2 page 7 4 Météo-France/CNRM/GMAP 22.02.2001

Just before Christmas first comprehensive tests of variously built 3DVAR algorithms were run on ALADIN/LACE domain. The algorithmic tree offers quite many possible solutions to choose a proper first guess (ALADIN forecasts, blended initial states, ARPEGE analysis) with the Jb model (classical or lagged forecast error statistics), yet all that possibly combined with the DFI incremental approach to get-rid of the initialization wiping-out of small scales~ in the model forecast. There are plenty of obviously looking but still unanswered questions, for example whether to make first the blending and second the 3D VAR analysis or the contrary, how to combine all that with the surface analysis, etc. All these possible ingredients would please even the best royal alchemists at the famous court of the emperor Rudolf II. This first attempt to assess a potential of the ALADIN 3D-VAR data assimilation might give us an indication which algorithms were the most prospective ones, though there were still serious limitations in this experiment: (i) an incremental DFI approach was still missing; (ii) we used a hypothesis that finer structure functions in ALADIN might hopefully play a positive role even without a higher density of observations (in this experiment the set of observations but TOVS was the same as in the global model assimilation; the missing TOVS were hopefully not much penalising over the rather continental domain of LACE).

The previous research results on Jb statistics are explained in details in a RC LACE Technical Note (available on request) and summed up in an article soon to be submitted for publication.

• 4. Coupling of surface pressure tendency (S. Ivatek-Sahdan, T. Szabo)

A development has been started to test a new way of coupling surface pressure. The motivation (after Gustafsson, personal communication) is the following:

Within the spatial interpolation procedure from the coarser to the finer mesh, a weak discordance is introduced between the fields of orography and surface pressure. When these too fields are not well adjusted to each other, a gravity wave noise is generated. After some time the model finds a balanced state (within a DFI session for example) except at the relaxation/coupling lateral belt of the domain, where the large scale~ solution, containing the above mentioned discordance due to the interpolation, is partly or fully retained. A way to repair this weakness is to couple the tendency of surface pressure instead of its absolute value. In this case it is hoped that the orography-pressure discordance is not induced at every coupling event (every time-step) to the model solution. The modified coupling scheme has been developed and is currently under testing, first in a simplified framework of a 2D vertical plane model.

4. In Budapest (Hungary)

INTRODUCTION The activities around ALATNET started very effectively in 2000, which gives a good hope for the overall execution of the scientific objectives of the project. Regarding the topics where the Hungarian Meteorological Service is concerned most of them started in 2000. Hereafter these topics are described and then detailed status report will be given on the topics which are executed in Budapest. It is mentioned that unfortunately we couldn’t manage to find a post-doc student working on the proposed 3DVAR-related topic in Budapest. New call for candidates are being issued at the very beginning of the year 20001.

ACTIVITIES ON ALATNET TOPICS Based on the work plan of the ALATNET project the topics (where HMS is concerned) where work had been started will be listed (there will not be detailed descriptions due to the fact that those are available at the given center’s report):

Topic 1. Theoretical aspects of the non-hydrostatism

Newsletter 19&2 page 7 5 Météo-France/CNRM/GMAP 22.02.2001

• 1.c. Improvement of the lower boundary condition (analysis, test in 2d then 3d models) : the work started in Toulouse and Prague respectively.

Topic 2. Case studies aspects of NH

• 2.d. Validation of the new developments in dynamics (upper and lower boundary conditions, noise control) or coupling : Some stability problems of the non-hydrostatic dynamics were studied in Toulouse.

Topic 5. Coupling in high resolution modes

• The theory of the phase+amplitude coupling was discussed and written down and some preliminary simple tests were carried out.

Topic 6. Specific coupling problems

• 6.b. Tendency coupling for surface pressure and other technical variations around Davies’ technique of field coupling in a buffer zone : The study (in Prague) of the surface pressure tendency coupling started, with the theoretical clarifications and the consideration of the practical difficulties.

Topic 9. Design of new physical parametrisations

• 9.c. New parametrisation of exchanges at lake surface : A 2-month work was carried out in Toulouse and detailed report can be found in ALATNET Newsletter 1.

Topic 11. 3DVAR analysis and variational applications

• 11.a. Definition and calculation of new background error statistics, impact of domain resolution and extension. : The work started in Budapest and is detailed in the next chapter.

ALATNET ACTIVITIES IN BUDAPEST In this chapter more details will be given in the topics being carried out in Budapest, mainly the 3DVAR-related work will be mentioned.

At the end of May and the beginning of June a 3DVAR workshop was held in Budapest with the participation of Claude Fischer (France) and Maria Siroka (Slovakia). As a result of this workshop a prototype 3DVAR assimilation suite was implemented. See the ALATNET Newsletter 1 for more details.

Now details will be given on the work devoted to the computation of background error statistics for the ALADIN/HU model. The ALADIN/HU model is the operational version of ALADIN exploited in Budapest, with 8km horizontal and 31 levels vertical resolutions (the domain size is around 1600 km * 1150 km). The first objective of our work was to compute background error statistics based on the archived data available from the operational suite and compare the results with those obtained for different ALADIN domains and resolution.

The main tasks to be executed for this first goal were as follows:

• Adaptation of the "festat" tool (which is a software computing background error statistics based on the NMC method; Parrish and Derber, 1992) originally developed by M. Monteiro (Monteiro,1998) and modified by L. Berre (Berre, 1999) to the SGI Origin 2000 machine available at the Hungarian Meteorological Service. It is mentioned that more other utilities were adapted for providing valuable diagnostics on the background errors.

• Adaptation of the visualisation softwares developed partly by M. Monteiro, L. Berre and M. Siroka (Siroka and Bubnova, 2000) for the visualisation of all the diagnostics related to the background error statistics.

Newsletter 19&2 page 7 6 Météo-France/CNRM/GMAP 22.02.2001

• Execution of the festat tool (NMC method) on the cca. 3 months archive of the ALADIN/HU model’s products for computing the background error statistics.

• Evaluation of the results and comparison to the already obtained results for different ALADIN domains (France, LACE - Siroka, 2000, and Maroc - Sadiki et al., 2000).

• Simple sensitivity tests using different integration lengths and intervals for the NMC method.

• Test on the applicability of the background error statistics for 3DVAR having single-obs experiments (see ALATNET Newsletter 1: 3DVAR workshop in Budapest).

The main conclusions of this work can be summarised hereafter:

• The festat tool and the corresponding other utilities were adapted properly (some slight modifications were also carried out).

• The background error statistics for the ALADIN/HU domain were proven to be of good quality as far as the diagnostics (dynamical relevance) and the applicability for 3DVAR analyses (single-obs experiments) are concerned.

• Small sensitivity was found with respect to the forecast length and time interval of the NMC method, basically the absolute values of the different covariances changed, but not their structure.

• While comparing the results with those available for other ALADIN domains it was found that basically they are very similar and only just some slight differences were found. The small differences are coming from the different domain and resolution of the models.

For the second part of the year the work had been continued along the ideas of Claude Fischer regarding the sensitivity of the NMC method with respect to the applied forecast lengths and time intervals for the lagged-type version (Siroka, 2000) of the NMC method. The main idea having laggedtype of statistics instead of using the classical NMC method is to rule out the effect of the large scale boundary conditions and take into account only those scales which are really important for such mesoscale analyses applications. The lagged-type notion means that the shorter forecasts for the NMC method is recomputed using the same boundary conditions as it is for the longer forecasts. The sensitivity tests consist in varying the forecast lengths and the time interval (the difference between the two forecast lengths). From this study it is expected that we will find the optimal length and time intervals to be used for the computation of background error statistics and consequently the optimal background error weights in 3DVAR. As it was mentioned the work had been started and the necessary new model runs are under execution. Already 3 months of data is accumulated allowing the start of the evaluation procedure. The evaluation is to be started at the beginning of 2001.

CONCLUSIONS As a summary it can be said that good start can be noticed in the activities where HMS is concerned. It is valid also for the work carried out in Budapest. It is unfortunate that the post-doc position was not filled in Budapest during 2000, however it is strongly hoped that the work can be extended in 2001 with the help of a post-doc student. The plan for the last part of 2001 is to start the work on the variational type applications (sensitivity studies) with the help of a Ph. D. student.

REFERENCES L. Berre, 1999: Estimation of synoptic and meso scale forecast error covariaces in a limited area model. Accepted to Monthly Weather Review.

M. Monteiro, 1998: Balanced Statistical Structures of Background Errors for ALADIN/LACE 3DVAR. ALADIN Internal Report. Available at Meteo France.

D. Parrish and J. Derber, 1992: The National Meteorological Center’s spectral statistical interpolation analysis system. Monthly Weather Review, 120, 1747-1763.

Newsletter 19&2 page 7 7 Météo-France/CNRM/GMAP 22.02.2001

W. Sadiki, C. Fischer and J.-F Geleyn, 2000: Mesoscale background error covariaces: recent results obtained with the limited-area model ALADIN. Accepted to Monthly Weather Review.

M. Siroka and R. Bubnova 2000: Background error statistics for LACE domain - a study. Technical Report of RC LACE, CHMI, Prague.

M. Siroka, 2000: Report on experiments with ALADIN/LACE 3DVAR. RC LACE Internal Report, CHMI, Prague.

5. In Ljubljana (Slovenia)

The main focus of the ALATNET centre in Ljubljana in the first period is "Case studies aspects of high resolution models with the special interest in non-hydrostatic models". The work started with the arrival of the PhD candidate, Mr. Klaus STADLBACHER, in Ljubljana. The subject of his stay is: "Systematic qualitative evaluation of high-resolution non-hydrostatic model".

After the first initial time dealing mostly with arrangement of working environment (working place, computers, etc.) the work effort has especially been devoted to the first field in the working plan (topic 2.a), namely "Definition of the framework of experiments (domains, resolutions), choice of a set of reference situations".

First of all, the decision has been taken to concentrate especially in the IOP (Intensive Observation Periods) cases from MAP (Mesoscale Alpine Project) due to availability of additional observational data with high spatial and time resolution. There are also some non-conventional additional measurements available for that period (like wind profiler data, aircraft measurements, etc.) useful in this frame of our work. The main goal of the research in Ljubljana is to systematically evaluate the behaviour of high-resolution models. That is why the decision has been taken to find the cases where already the reference coupling model (in our case ALADIN/LACE) is close enough to reality (observed state). The main question we have to answer is what additional quality can models at higher resolution bring and not why the coupling model was wrong for some weather situation. The task of determination the reference dates is going on right now.

Due to high computer usage demands of non-hydrostatic model experiments, there was quite a lot of work done in order to make the preparation of climate files at high-resolution (so called configuration 923) easier. Although this was a more technical work we expect that with fulfilling this task, the creation of climatological files with arbitrary horizontal and vertical resolution will be much faster. The main advantage will be a freedom in moving the integration domain to the area of interest, where additional data are available, so that the computational domain could be much smaller, only covering the region of interest for the particular situation.

There were some initial efforts done also with the second item of the working programme (topic 2.b): "Validation of the current physics and non-hydrostatic dynamics: comparison to hydrostatic dynamics, to observations, identifying problems".

Various experiments were performed to obtain the information about the model behaviour. There were experiments repeated with the hydrostatic and non-hydrostatic versions of the model. The output for some meteorological fields were compared and some knowledge about the typical difference between the two types (hydrostatic/non-hydrostatic) of models was gathered. The fact that unrealistic rain bands appeared in the precipitation fields called for some additional experiments aiming to isolate reasons for that behaviour. The first conclusions after taking a look at the physical parameterisations in ARPEGE/ALADIN might be that the field of moisture convergence could be the reason of unrealistic rain bands, at least in situations where the convection scheme is active due to unstable layers. Some further studies will be needed in order to proof this idea and possibly find a solution for that problem. However, we are quite aware that in resolutions of about 5 km we may already be deep in the twilight

Newsletter 19&2 page 7 8 Météo-France/CNRM/GMAP 22.02.2001

region of numerical modelling, where parameterised and resolved phenomena appear at the same time and interact with a magnitude, uncontrollable with the present modelling technique.

A study of the influence of the ratio in horizontal resolution between coupling/coupled model is also on the way. First results show a significant sensitivity (there seems to be more noise in the meteorological fields near the border of integration domain when this ratio is bigger).

Over the next period or within about nine months (this is how much time Klaus Stadlbacher will still work in Ljubljana for his first visit) we expect to produce useful leads or perhaps even few instructive conclusions about how and when does the non-hydrostatic dynamics in the model really improve the model results and thus justify the increased computational costs.

Newsletter 19&2 page 7 9 Météo-France/CNRM/GMAP 22.02.2001

Deported ALADIN developments during the second semester of 2000

Note: all ALATNET related R & D is reported in ALATNET Newsletter part.

1. In Austria

• Experiments with the NH version of ALADIN

First experiments with the NH version of ALADIN were carried out at ZAMG in cooperation with the University of Vienna. The work focused on high resolution simulations (<5km mesh size) in alpine areas. The NH model was run at different horizontal and vertical resolutions both on recent as well as historical cases such as, for example, from MAP-IOP 1997. (For further details contact wang@zamg.ac.at or bodo.ahrens@univie.ac.at).

• Verification of ALADIN temperature forecasts for Vienna (statistical adaptation)

Newsletter 19&2 page 8 0 Météo-France/CNRM/GMAP 22.02.2001

As part of a simple statistical optimization of point forecasts of temperature, verification was done for the spatially interpolated forecast of temperature in Vienna, comparing direct model output (DMO) to observations of the synop station Vienna/Hohe Warte (11035). As an example, the distribution of these temperature differences for October 2000 is shown (bar graph). Overlayed is the fitted normal distribution (line graph) which gives a bias of -0.9°C and a standard deviation of 1.9°C. Based on analyses like the one shown, month-specific temperature corrections will be applied to the data before it is passed on to customers. (For further details contact stefan.greilberger@zamg.ac.ac).

2. In Belgium

Verification Development of a systematic verification program of the Aladin Belgium forecasts. This includes the writing of a software package that can now be used for the calculation of the commonly used scores. This package keeps a database updated with data from Aladin and synoptic observations and soundings. It also contains a number of programs to calculate scores of the forecasts compared to the observations of the Belgian synoptic stations as well as the soundings in Uccle. It also allows producing some graphs such as scatter plots, error distribution bar charts and daily fluctuations of the scores. This package will be used to start the sending of monthly scores to the other contact points of the Aladin verification project.

• Research (Luc Gérard) Revisions, update and corrections of the English documentation of the Aladin Physics. The last versions can be found on the Aladin website Redaction of a Ph.D.: continuing experiments, specially about the development of a prognostic convection scheme

• Problem of the temporal interpolation of the coupling files for Aladin (Piet Termonia). Tests have been performed on 1-D shallow water model with an enhanced scheme, to see whether that might improve the forecasts.

• Experiences on the non-hydrostatic version of Arpège/Aladin (Alex Deckmyn)

• Orographic effects (Philippe Nomérange)

3. In Bulgaria

• Last report in Newsletter 18.

4. In Croatia

• Research activities were mainly devoted to the study of capability of the ALADIN model to predict two most interesting MAP IOPs for the eastern part of the Alps.

5. In Czech Republic

Developments in physics

• CYCORA bis

The package CYCORA bis was implemented first within the research library AL12_op5. Some preliminary tests were launched, namely on the case of 1997 flood. Compared to the 1997 operational

Newsletter 19&2 page 8 1 Météo-France/CNRM/GMAP 22.02.2001

run and to the recently recomputed CYCORA run one can say that all the three forecasts were of a very good quality. Still, there are a few interesting differences in the spatial distribution of precipitation patterns. More details can be asked to: Dagmar Merkova.

• Diagnostics of PBL height

A search for a more realistic modeling of the PBL height continued, yet not offering a robust solution. More details can be asked to: Martina Tudor and Jean-Francois Geleyn.

• Horizontal diffusion of humidity

This subject was tackled first by Mark Zagar and after his departure for the ~Far North~, Stefan Greilberger took over. The basic code was completed and tested, however, there is apparently still a coding bug. Therefore we cannot say at this stage whether the method is going to work or not. There are intermediate reports available in Prague. More details can be asked to: Stefan Greilberger, Thomas Haiden, Jean-François Geleyn.

Developments in the dynamics

• Lipschwitz versus CFL criteria

A master thesis on ~Study of the applicability of Semi-Lagrangian schemes in NWP models with respect to the dependency on the increase of spatial resolution of the computational grid~ has started. More details can be asked to: Alena Trojakova, Radmila Brozkova.

Developments in the verification

• EWGLAM standard statistics

The tool ~VERAL~has been updated in order to compute the statistics with respect to the EWGLAM recommendations and the station list. More details can be asked to: Zuzana Huthova, Martin Janousek.

Technical developments

• CHAGAL GUI

A first version of the graphical user interface to CHAGAL visualization program has been developed. The tool based on Tcl package (GNU) is designed to run on a Linux workstation and serve as a visual analyzer of ALADIN results, somehow more comfortable than the origina namelist-driven CHAGAL. After the tool reaches stable version it will be available also to other ALADIN sites. More details can be asked to: Tomas Kalibera and Martin Janousek.

6. In Hungary

The main developments were the sensitivity test using new local soil texture data over Hungary and further test of this aspect of the ISBA scheme using the 1D model version of ALADIN.

• The activities around the the background error statistics for the ALADIN/HU model was continued and are reported in the ALATNET part of the Newsletter.

7. In Moldavia

• Nothing reported.

Newsletter 19&2 page 8 2 Météo-France/CNRM/GMAP 22.02.2001

8. In Morocco

The research and developpement work consisted mainly in :

• Correction of relative humidity analysis in CANARI, and specific humidity analysis validation.

• Work on DiagPack . Tests on some typical situations.

• Work on 3DVAR : New background error statistics (B matrix) based on the so called lagged NMC method. Tuning of « JO » in the cost function (Aladin case).

• Work 4DVAR Arpege : Incrementality related problems in a 4DVAR assimilation system. French Simplified Physics related problems in 4DVAR Arpege analysis.

• New vegetation database in 923 over Moroccan domain.

• Local tuning of the new cloudiness and convection parameterization. Test and validation of latest convection parameterisation version over Moroccan domain.

• Analysis for applying a new thermodynamics in the model Arpege/Aladin (specific heat of liquid and ice water).

• Impact of 4-points interpolation in Full-Pos, against 12 points interpolation.

• New post-processing of boundary layer fields.

9. In Poland

Last report in Newsletter 18.

10. Portugal

Last report in Newsletter 18

11. In Romania

Comparison of the ALADIN results using different orography data sets (Steluta Alexandru) The actual operational climatic files for ALADIN/Romania are obtained using GLOB95 orography data set and the Jerczynski function (option LNEWORO2=.T.) for the spectral fit.

New climatic files have been built on GTOPO30 data set basis, with the same spectral fit (see also the February- March 2000 Toulouse stay report of Steluta Alexandru).

A comparison of the Aladin integration using the two climatic files has been carried out. Mainly we compared 10 m wind, temperature and humidity (at surface, 925, 850, 700 hPa), vertical velocity and precipitations. The first results have shown small differences for the above fields and for the objective verification scores as well (i.e. maximum differences for MSL pressure about 0.1 hPa, for 2m temperature about 2 °). For temperature and humidity there is no preference in the maximum difference location; for wind and vertical velocities the higher differences have been observed in the south-eastern part of Romania and the western basin of the Black Sea.

Newsletter 19&2 page 8 3 Météo-France/CNRM/GMAP 22.02.2001

The tests have been realised only for few situations (mainly for a stable stratification) and further experiments are necessary to choose between the two climatic data sets.

Tuning of the CYCORA-bis parameters (Doina Banciu) The 1D model (for TOGA-COARE squall line of 22 February 1993) has been used for testing all changes of the CYCORA-BIS package and for the tuning of the free parameters of the deep convection parameterization scheme. Also some simulations have been carried out for the storm of 26 of December 1999 (with ARPEGE model) and CLEOPATRA case (with ALADIN model at 7.3-km resolution).

Preparation of an interface ALADIN-INPUFF pollutant dispersion model (Mihaela Caian) • ALADIN diagnosis of the necessary PBL parameter and verification of the ALADIN forecasts for 2m temperature, 10m wind, cloudiness and precipitation against 10 minutes observed data at Afumati (Bucharest) station.

Trajectory computation (Mihaela Caian) The trajectories are calculated from simulated wind fields, with both horizontal and vertical components, derived from Aladin model. They can be calculated forward and backward in time:

• forward: they are calculated by specifying initial parcel location and time and then tracing the parcels with increasing time to determine final positions, within the model itself, using wind components every time step;

• backward: they are calculated by specifying final parcel locations and time and then tracing the parcels with decreasing time to ascertain their origins. These are to be calculated in a separate program using wind data saved from a model simulation. In this case computer storage space limitations prevent saving wind data every time step. We saved data every 3 hours of simulation

The procedure for trajectory computation from the Aladin output files is ready and has been tested for 3hours interpolation time frequency for different option on vertical levels (pressure or height levels). For the tests, the averaging time, a free parameter of the procedure, was set to two-time-steps. The procedure output is available on the plane or on the sphere.

Tests on local topography impact (Mihaela Caian, Steluta Alexandru, Raluca Radu) Two nested domains included into the operational domain for Aladin Romania have been used:

- D1: 22.8-25.2 E, 47.2-48.0 N

- D2: 23.38-23.75 E, 47.63-47.75N

Two parallel climatic files, using the GTOPO30 data set and a GIS data basis (with 500 and 200m resolution) have been created for each domain. The results of the Aladin model using the different climatic files have been compared for two types of integrations:

Hydrostatic for D1 + non hydrostatic for D2

Non hydrostatic for D1 + non hydrostatic for D2

Time interpolation effect on flux computation (Mihaela Caian, Anca Barbu) It was been shown that for some cases the turbulent vertical exchange is strongly dependent on the forecast ranges chosen for interpolation. A smoothing operator based on the total flux amount normalization function is under test for the Media model input.

Improvement of coast representation (Steluta Alexandru) For the tests concerning the improvement of the sea coast representation two new domains with different resolution have been created: one covering the whole Black Sea and another covering the half

Newsletter 19&2 page 8 4 Météo-France/CNRM/GMAP 22.02.2001

West side of the sea. Some sensitivity tests have been realized in order to study the impact of the variation of the parameters involved in the cost function. Also some new formulations of the Jerczynski cost function to introduce the sea fraction in the weight expression have been tried.

12. In Slovakia

ALADIN to RODOS interface Slovak Agency for Nuclear Safety (SANS) asked SHMI to develop interface which would enable to run RODOS model on ALADIN data. The interface was developed during year 2000, but RODOS model has not been tested on ALADIN data yet (technical problems on side of SANS).

RODOS system comprises 2 models:

• 1) Local Scale Model Chain (LSMC)

• 2) Long Range Model Chain (LRMC)

These models use different types of input data:

• 1) LSMC works on small domain with size about 100kmx100km and resolution about 10km. It uses ascii input files, which can be obtained from ALADIN FA-files.

• 2) LRMC works on domain with size of Europe and resolution about 48km. It uses GRIB files as input, but it requires HIRLAM geometry (rotated lat-lon grid).

Ascii data are obtained from outputs of ALADIN-SLOVAKIA. Fullpos is performed first. Simple data manipulations follow. FA-routines are used to read PF file.

GRIBs are transformed in 3 steps. In Prague, selected fields from ALADIN-LACE are converted to lower resolution and gribbed. Results are transferred to ZAMG. After downloading these GRIBs, transformation of geometry using GRIBEX package is performed. Final manipulations are done using wgrib/gribw utility.

Source code of ALADIN to RODOS interface will be released for other meteorological services. Export version is in preparation, it should be ready till the end of January 2001. However, since the interface was not written professionally, potential users will have to adapt it for their environment. It concerns mainly the makefile options and paths. Sources are in f90, C, and perl (version 5.003 or higher).

CANARI There is an ongoing work on CANARI analysis, both in the frame of the diploma thesis and a preparatory work for future use of diagpack. The necessary code was ported on DEC ws: AL12 version is used for CANARI, and MA06 version for Mandalay.

Also the software for the conversion of the SYNOP data from the local netcdf database to the format required by Mandalay was written and tested. The surface CANARI analysis in ALADIN/SLOK and its impact on the forecast will be tested in the begining of 2001.

13. In Slovenia

ALATNET actions are reported in the ALATNET part of this Newsletter and other deported actions were reported in Newsletter 18.

Newsletter 19&2 page 8 5 Météo-France/CNRM/GMAP 22.02.2001

14. Deported work by Météo-France people

• Ryad EL Khatib in Hungary on Balaton support : tests with the computation of wind gusts, bug correction in FULL-POS, special post-processing quantities.

Newsletter 19&2 page 8 6 Météo-France/CNRM/GMAP 22.02.2001

ALADIN developments in Toulouse during the last six months of 2000

1. Main events

The GMAP team welcomed 32 ALADIN / ALATNET visitors along these two quarters. They worked in Toulouse for 2 weeks to 6 months, often splitted into several stays, or topics, or fundings. The developments related to the ALATNET research program are presented in the 2nd ALATNET Newsletter.

Once again a large part of the effort was devoted to code maintenance : creation of cycles AL14 and CY23T1, additional code cleaning, analysis of the problems brought by the suppression of the sharedmemory configuration (imposed by the IFS team) ... and renewal of the ALADIN web site. Many thanks to Radmila Brozkova, Ilian Gospodinov, Andras Horanyi, Stjepan Ivatek-Sahdan, Metod Kozelj, Richard Mladek, Gabor Radnoti, Roger Randriamampianina, Oldrich Spaniel, Malgorzata Szczech and Yong Wang for their help !

From January 1st, 2001, GMAP is reorganizing, moving from 3 teams :

EXT : ALADIN

MOD : ARPEGE, modelling aspects

AAD : ARPEGE, assimilation

to 4 thematic teams :

ALGO (rithms) :

Pierre Bénard, Ryad El Khatib, Patrick Saez, Eric Sevault, Karim Yessad

COOPE (rations) :

Jean-Marc Audoin, Philippe Caille, Eric Escalière, Dominique Giard, Jean-Daniel Gril, Claude Fischer, Patricia Pottier, and Florence Nicoleau (half-time)

PROC (essus) :

Eric Bazile, Loïk Berre, François Bouyssel, Jean-Marcel Piriou, Françoise Taillefer, François Vinit

OBS (ervations) :

Pierre Alary, Olivier Clary, Elisabeth Gérard, Patrick Moll, Aline Peuch, Dominique Puech, Florence Rabier

Each team is now concerned by both ARPEGE and ALADIN. New permanent scientists are expected for 2001. Most ALADIN contact points don’t change, with as usual exceptions : Jean-Marc Audoin is now responsible for the topics "workstation" and "coupling".

Beside the two new ALATNET students, Gianpaolo Balsamo and Cornel Soci, four visitors are currently at GMAP for long stays : Judith Padilla-Barbosa (ALGO), Olivier Pédoussaut (COOPE), Nadia Fourrié and Zhiqan Liu (OBS).

Newsletter 19&2 page 8 7 Météo-France/CNRM/GMAP 22.02.2001

2. Dynamics

Most of the work in this domain was devoted to ALATNET topics (non-hydrostatism, relaxation of the thin-layer hypothesis) and the completion of the PhD thesis of Ilian Gospodinov.

The instabilities which appeared in the autumn parallel suites also required an improvement of the spectral brake, which now acts at the critical layer and above (Ryad El Khatib).

3. Physics

The design and refinements of the CYCORA-bis package was the main non-ALATNET task of the last months. This modset was tested in parallel suites for 5 months from September, with changing vertical and horizontal resolutions in ARPEGE and ALADIN. Thanks to the efforts of Martin Bellus, Jean- François Geleyn and Jean-Marcel Piriou in Toulouse and the distant help from Doina Banciu, the following modifications were introduced in operations on January 24th, 2001 :

� New computation of the Richardson critical number (USURID, USURIC, USURICE, GCCSV) : this approach reduces the top of winter PBL inversion smoothing problem, while keeping the same quality of the "Christmas storms" forecasts.

� Cloud core buoyancy as a fraction of an undilute plume (GCVNU, GCVALFA, ECMNP) : the top of the tropical deep convection clouds was a bit too low, as diagnosed in the GATE or TOGA-COARE 1d runs. While now relaxing the in-cloud profile towards the one of an undilute plume, cloud tops become higher, and tropical qv & T biases are reduced.

� Stop deep convection if the condensation level is not reached (SCO) : this cures partially the problem of some unrealistic precipitation events near desert areas.

� Modification (introducing some smoothing) of the computation of the Jq term inside the deep convection scheme, to reduce a positive feedback between data assimilation, deep convection and dry turbulence, which sometimes led to numerical problems (LCVLIS, GCVPSI).

� Mesospheric drag above 8 hPa (LRRMES, XDRMTK, XDRMUK, XDRMTP, XDRMUP) : this friction has been introduced to prevent numerical explosions for strong winds for the first two levels of the model.

The overall impact of these changes was quite positive, though a small bias on 2m-temperature was introduced. Finally the ARPEGE grid-type and resolutions didn’t change, and the horizontal resolution of ALADIN/FRANCE increased slightly (9.5km/T99 instead of 9.9km/T95) keeping the same grid-type and domain extension.

4. Diag-Pack / Optimal Interpolation analysis

Gabor Radnoti thoroughly analysed the feasibility of an analysis of visibility, starting from the system used at UKMO, and wrote a detailed working plan.

Lora Gaytandjieva, Elisabeth Gérard and Françoise Taillefer significantly improved the analysis of the snow water content, from synoptic observations of snow height. The statistical model was improved, adding a vertical component to the correlation function : μ(Δr , Δln(p))= exp ( - Δr2 / 2D2 ) × exp ( - Δln(p)2 / 2P2 ) and tuning the horizontal characteristic length D (to take into account the sparse observations) and the vertical characteristic parameter P (to improve the consistency between snow cover and height). The geographical selection of observations was also corrected, and the observation operator improved. The first tests with a full set of observations showed a real improvement. This scheme was first to be

Newsletter 19&2 page 8 8 Météo-France/CNRM/GMAP 22.02.2001

implemented in the ARPEGE assimilation suite, to improve the localisation of snow-covered areas at initial time. It might as well be used for diagnostic purpose. Anyway, this is still an open research field.

The feasibility study for an operational implementation of Diag-Pack at Météo-France started on July. The first steps were the definition of the observation set (between 1700 and 2000 stations over France) and of the reference forecast, the choice of visualisation tools, and the tuning of surface analysis (T2m, Hu2m, V10m, ps). The tests situations were selected, and are now controlled, by forecasters. Upperair analysis is not considered up to now, taking into account its higher cost, the necessary retuning of statistics to ensure continuity near the surface, and the very irregular distribution of the available (aircraft) observations, both in space and time. [alias : RETIC-J98A]

Olivier Latinne spent a few weeks in July validating an assimilation suite for ALADIN / Belgium (based on CANARI).

5. Full-Pos / Changes of geometry

Vanda Sousa Da Costa and Ryad El Khatib tested the latest developments in Full-Pos.

a. 4-points versus 12-points interpolation A thorough comparison between quadratic, monotonic-quadratic (new ! preventing overshooting) and bilinear interpolations was performed, considering only surface and boundary-layer fields. The experiments showed a deterioration along coasts with bilinear interpolations.

b. New post-processing of boundary layer fields This new method, where boundary-layer fields are recomputed on the target grid using interpolated surface and upperair variables and the target surface constants, was compared with the previous one using 2 months of operational ARPEGE and ALADIN / FRANCE forecasts (August and November 2000). Results are quite encouraging, especially for 2m-temperature.

c. Changes for surface fields Up to now the interception water content (water on the leaves, prognostic variable) and the resistance to evapo-transpiration (diagnostic variable) were set to constant values (0. and 1. respectively, as when starting climatic runs) in Full-Pos. This choice was motivated by the high spatial variability of these fields and the lack of controls against overshooting in Full-Pos when ISBA was implemented. This variables may now be interpolated as the other surface fields, with minima, maxima on land consistent with the physical parameterizations (0.-1., 0.- α veg LAI resp.). The impact on superficial temperature and soil moisture along short-range forecast may be significant (depending on precipitations of course).

The roughness lengths over sea are now interpolated (rather than set to their constant climatological value).

d. New diagnostics The structure of the code was first changed to make the introduction of new fields easier, with a first application to :

* water-vapour column

* improved wind-gusts formulation

* various formulations of MOCON

* duration of precipitations

* min./max. of relative humidity at 2m

Newsletter 19&2 page 8 9 Météo-France/CNRM/GMAP 22.02.2001

* heights of iso T=0 K and iso �^’_w=0 K

* ...

And the autumn parallel suites enabled to diagnose and correct a bug in E927, active when a pole of the ARPEGE grid is in the target ALADIN domain.

for more details contact : Ryad.ElKhatib@meteo.fr

6. Configuration 923 / Surface description

a. New databases Igor Kos, Rashyd Zaaboul and Eric Bazile, with some help from François Bouyssel and Dominique Giard, contributed to a complete renewal of the climatological values of surface variables over land. The new global databases have a resolution of 1° (instead of 1.5°) and various origins :

results of GSWP-type experiments for soil moisture,

average of ARPEGE analysed fields over two years (Dec. 1998, Nov. 2000) for temperature and snow; the corresponding database was also built and evaluated for soil moisture.

The initial data were carefully controlled and compared, and transformed to a suitable format (regular latitude × longitude grid, handling of missing values, conversion of soil moisture fields). The new fields of moisture and snow look more realistic, when considering the annual cycle and the geographical distribution.

Two 3-weeks long assimilation experiments were launched for a winter and a summer period, to asses the impact of the new soil moisture : operational assimilation versus fixed to the new climatological value. They gave useful informtions on :

♣ the relative parts of the analysis and relaxation corrections in the soil moisture assimilation,

♣ the impact of soil moisture on the undue precipitations over desertic areas (none),

♣ the importance of assimilation (scores of 2m-temperature and relative humidity were globally worse when imposing the new climatological values, though the soil moisture fields looked more realistic).

Longer assimilation experiments were performed afterwads on January-February 2000, showing a slight improvement in the description of soil moisture and snow cover when using the new climatology for all surface fields.

These studies led to introduce some more limits on climatological surface fields :

limitation of climatological soil moisture to field capacity,

correction of the climatological snow cover according to soil moisture whenever the latter is changed (assuming that the soil cannot be completely dry under snow)

correction of the climatological snow cover according to the temperature whenever the latter is changed. This is also done in Full-Pos with a fixed threshold (triple point), while in 923 the limit is fixed by namelist. Some more coordination is required !

An analysis of the correlations between the snow water content, the surface temperature and its mean value, using 2 months of ARPEGE data, was also undertaken. It aimed at improving the interpolation of snow fields, in configurations 701, 927 or 923, defining a correction with altitude. But results were quite puzzling, showing the persistence of snow up to 10°C.

The huge work related to the new land-cover map is described in the ALATNET section.

Newsletter 19&2 page 9 0 Météo-France/CNRM/GMAP 22.02.2001

b. Evolution of the code Apart from the above-mentioned modifications for climatological surface variables, several developments were undertaken (Dominique Giard) :

distributed-memory version (the optimization of spectral orography is still not working)

reduced memory requirements, finer definition of masks

consistency between land fraction, urbanisation and vegetation

new computation of roughness length

case of pure land domains

new fields : albedo of vegetation (introduced in all configurations), aerosols (computed either from large-scale data or from the surface characteristics following the formulas of Richard Mladek)

ideal case of an "aqua-planet" domain

Newsletter 19&2 page 9 1 Météo-France/CNRM/GMAP 22.02.2001

7. Support

• Jean-Marcel Piriou built new tools to make the development and validation of physical parameterizations easier :

an external library of thermodynamical functions,

a routine "sounding" to plot vertical stability, wind profiles, etc..., for instance from the 1d model, as shown in the figure below,

an interface to new observational datasets for the 1d model

a routine " model to satellite" to compute brightness temperatures from the 3d model,

An updated documentation for the 1d version of ARPEGE /ALADIN (or Single Column Model) will soon be available.

for more details contact : Jean-Marcel.Piriou@meteo.fr

Newsletter 19&2 page 9 2 Météo-France/CNRM/GMAP 22.02.2001

• Jean-Daniel Gril add another option to CHAGAL : observations may now be superimposed to model fields. It proved quite useful for the validation of changes in snow analysis. An example is shown below.

Newsletter 19&2 page 9 3 Météo-France/CNRM/GMAP 22.02.2001

• A new cycle, AL14 / CY23T1, was created and partly validated. Its contents are described in the first pages of the Newsletter. The introduction of ozone as a spectral thermodynamical variable was completed by Malgorzata Szczech, with still some problems in E001. The analysis of the potential problems for the next cycles began, especially on the following topics : external libraries for spectral transforms and physics (Gabor Radnoti, Andras Horanyi, Claude Fischer, Jean-Marcel Piriou, François Bouyssel), suppression of the shared-memory and multi-tasking options (Oldrich Spaniel, Jean-Marc Audoin, Ryad El Khatib : the memory requirements increase by about 50% for E001 and 75% for E927 when moving from shared do distributed memory). The effort of unifying ARPEGE and ALADIN subroutines was pursued (Stjepan Ivatek-Sahdan, Ryad El Khatib), while moving to a distributed-memory framework introduces new differences between ARPEGE and ALADIN in other parts of the code...

• Richard Mladek developed programs to use ALADIN for "climate" runs.

• The linear-grid option was successfully tested on some situations in ALADIN / France last August, after some modifications to allow the use of an orography with a lower spectral resolution (2/3). But the parallel tests failed. New attempts in Spring ?

• To end with , good news ! Thanks to the renewal of the ALADIN web site by Metod Kozelj, the search for informations will be easier.

Newsletter 19&2 page 9 4 Météo-France/CNRM/GMAP 22.02.2001

ALADIN and ALATNET projects statistics

During the first weeks of January 2001, a huge cleaning of the ALADIN effort database has been completed. After many verifications (some of you certainly remain they had to answer such question as "did you arrive in Toulouse on January 3rd or January 7th in 1996 !"... or "do you remember the topics of your stay in GMAP in 1994 !"...).

Here are some of the statistics obtained with these data, updated on the 1st of January 2001 (other statistics on the general evolution of the project will be prepare for the 10 years anniversay).

The participation in the project is studied through different graphics :

• breakdown of peope.month by country,

• breakdown of participants by country,

• breakdown of person.month by money fundings.

Different kinds of participations are also studied.

"Total participation in the ALADIN project" means "effort of permanent people and people on stays in all ALADIN countries". This "Total participation" is presented from different important dates of the project :

• since the beginning in 1991

• since the last quarter of 1995 : beginning of registration of the deported work (local workstation version of ALADIN)

• since July 1998 : beginning of Prague/LACE center operations

• since April 2000: beginning of ALATNET project

"Toulouse participation" means ALADIN effort realized in Toulouse.

"Prague/LACE participation" means ALADIN effort realized in Prague in the framework of LACE activities.

Some specifical statistics are produced for stays : mean lengh of stays, part of training.

The evolution of active participants in the project is illustrated (versus the total nomber of participants since the beginning of the project).

With ALATNET, some new statistics appear : the first statistics on the ALATNET effort (i.e. the effort on the ALATNET subjects) in the ALATNET centers are presented here.

Newsletter 19&2 page 9 5 Météo-France/CNRM/GMAP 22.02.2001

0%3%3%4%4%5%5%6%7%8%8%11%12%23%Total Participation in the ALADIN project

Breakdown of the person.months by country

Updated on 20010101

FRANCE

CZECH REP

ROMANIA

HUNGARY

MOROCCO

SLOVAKIA

BELGIUM

SLOVENIA

POLAND

CROATIA

BULGARIA

AUSTRIA

PORTUGAL

TUNISIA

0%3%3%4%5%5%6%7%7%8%8%9%12%21%Total Participation in ALADIN since the last quarter of 1995

Newsletter 19&2 page 9 6 Météo-France/CNRM/GMAP 22.02.2001

1%3%4%4%5%5%6%7%7%7%8%10%12%21%Total Participation in ALADIN since Prague/LACE (July 1998)

Breakdown of the person.months by country

Updated on 20010101

FRANCE

CZECH REP

BELGIUM

SLOVAKIA

MOROCCO

HUNGARY

ROMANIA

POLAND

CROATIA

BULGARIA

PORTUGAL

SLOVENIA

AUSTRIA

TUNISIA

2%4%4%4%5%5%6%6%7%7%7%11%11%23%Total Participation in ALADIN since April 2000 (ALATNET)

Newsletter 19&2 page 9 7 Météo-France/CNRM/GMAP 22.02.2001

MOLDAVIA

TUNISIA

PORTUGAL

AUSTRIA

BULGARIA

CROATIA

POLAND

SLOVENIA

BELGIUM

SLOVAKIA

MOROCCO

HUNGARY

ROMANIA

CZECH REP

FRANCE

Total Participation in the ALADIN project

Breakdown of the person.months by country

Participation between 19910101 and 20010101

Type of work

Prague/LACE-ALATNET

Prague/LACE

Deported-ALATNET

Deported

Toulouse-ALATNET

Toulouse

19910101

19910401

19910701

19911001

19920101

19920401

19920701

19921001

19930101

19930401

19930701

19931001

19940101

19940401

19940701

19941001

19950101

19950401

19950701

19951001

19960101

19960401

19960701

19961001

19970101

19970401

19970701

19971001

19980101

19980401

19980701

19981001

19990101

19990401

19990701

19991001

20000101

20000401

20000701

20001001

Breakdown of the person.months by quarter

Participation on 20010101 yearly average

Newsletter 19&2 page 9 8 Météo-France/CNRM/GMAP 22.02.2001

1%3%5%4%8%3%7%4%7%6%9%9%11%22%Total Participation in the ALADIN project

Breakdown of the participants by country

Updated on 20010101

FRANCE

CZECH REP

ROMANIA

HUNGARY

MOROCCO

SLOVAKIA

BELGIUM

SLOVENIA

POLAND

CROATIA

BULGARIA

AUSTRIA

PORTUGAL

TUNISIA

3%4%5%7%10%28%41%Total Participation in the ALADIN project

Breakdown of the person.months by money fundings

NMS

METEO-FRANCE

FRENCH MINISTRY

LACE

PHD

AMBASSY EU ALATNET

BILATERAL

OTHERS

Newsletter 19&2 page 9 9 Météo-France/CNRM/GMAP 22.02.2001

1%1%1%2%2%3%4%5%6%7%8%10%11%41%Toulouse Participation in the ALADIN project

Breakdown of the person.months by country

Updated on 20010101

FRANCE

CZECH REP

ROMANIA

HUNGARY

MOROCCO

SLOVAKIA

BULGARIA

SLOVENIA

POLAND

CROATIA

AUSTRIA

PORTUGAL

BELGIUM

TUNISIA

2%3%3%2%5%3%8%4%7%9%9%6%9%30%Toulouse Participation in the ALADIN project

Breakdown of the participants by country

Newsletter 19&2 page 1 0 0 Météo-France/CNRM/GMAP 22.02.2001

Month

19910301

19910601

19910901

19911201

19920301

19920601

19920901

19921201

19930301

19930601

19930901

19931201

19940301

19940601

19940901

19941201

19950301

19950601

19950901

19951201

19960301

19960601

19960901

19961201

19970301

19970601

19970901

19971201

19980301

19980601

19980901

19981201

19990301

19990601

19990901

19991201

20000301

20000601

20000901

20001201

Toulouse work in the ALADIN project

Breakdown of the person.months by month

Participation on 20010101

Toulouse

Toulouse-ALATNET yearly average

3%4%6%7%8%19%51%Toulouse Participation in the ALADIN project

Breakdown of the person.months by money fundings

Updated on 20010101

METEO-FRANCE

FRENCH MINISTRY

PHD

AMBASSY EU LACE

NMS

OTHERS

ALATNET

BILATERAL

Newsletter 19&2 page 1 0 1 Météo-France/CNRM/GMAP 22.02.2001

1%6%6%9%13%20%45%Prague/LACE Participation in the ALADIN project

Breakdown of the person.months by country

Updated on 20010101

CZECH REP

SLOVAKIA

CROATIA

HUNGARY

AUSTRIA

SLOVENIA

ROMANIA

3%20%17%14%14%17%14%Prague/LACE Participation in the ALADIN project

Breakdown of the participants by country

Newsletter 19&2 page 1 0 2 Météo-France/CNRM/GMAP 22.02.2001

6%6%7%7%8%9%57%Prague/LACE Participation in the ALADIN project

Breakdown of the person.months by money fundings

Updated on 20010101

LACE

LACE-HR

LACE-CZ

LACE-HU

LACE-SK

LACE-AU

LACE-SI

Newsletter 19&2 page 1 0 3 Météo-France/CNRM/GMAP 22.02.2001

1%2%2%3%4%4%4%5%6%6%8%10%14%31%Participation in the ALATNET project

Breakdown of the person.months by country

Updated on 20010101

FRANCE

CZECH REP

HUNGARY

SLOVAKIA

MOROCCO

BULGARIA

ROMANIA

BELGIUM

SLOVENIA

AUSTRIA

CROATIA

POLAND

PORTUGAL

ITALY

GERMANY

1%5%2%5%5%5%8%7%8%6%5%7%7%12%19%Participation in the ALATNET project

Breakdown of the participants by country

Newsletter 19&2 page 1 0 4 Météo-France/CNRM/GMAP 22.02.2001

1%1%11%13%15%23%33%Participation in the ALATNET project

Breakdown of the person.months by money fundings

Updated on 20010101

METEO-FRANCE

NMS

ALATNET

FRENCH MINISTRY

LACE

OTHERS

BILATERAL

1%4%6%37%52%Participation in the ALATNET project

Breakdown of the person.months by ALATNET centers

FRANCE

CZECH REP

HUNGARY

SLOVENIA

BELGIUM

Newsletter 19&2 page 1 0 5 Météo-France/CNRM/GMAP 22.02.2001

4%4%4%55%31%Participation in the ALATNET project

Breakdown of the person by ALATNET centers

Updated on 20010101

FRANCE

CZECH REP

HUNGARY

SLOVENIA

BELGIUM

ALATNET Participation in the ALATNET centers

Breakdown of the person.months by money fundings

BILATERAL

OTHERS

LACE

FRENCH MINISTRY

NMS

METEO-FRANCE

ALATNET

Newsletter 19&2 page 1 0 6 Météo-France/CNRM/GMAP 22.02.2001

911913914921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004Part of training in the ALADIN stays

(total effort)

CNRM/GMAP updated on 20010101 other work training

911913914921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004020406080100Part of training in the ALADIN stays

(proportion of the total effort)

Newsletter 19&2 page 1 0 7 Météo-France/CNRM/GMAP 22.02.2001

912913914921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004Part of training in the ALADIN stays

(total cumulated effort)

CNRM/GMAP updated on 20010101 other work training

912913914921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004020406080100Part of training in the ALADIN stays

(proportion of the cumulated total effort)

Newsletter 19&2 page 1 0 8 Météo-France/CNRM/GMAP 22.02.2001

921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004Active participants in the ALADIN project

during the previous 12 months

CNRM/GMAP. 21/11/2000 active participants all participants

921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004020406080100

Number of participants

Proportion of active participants within the total participants in the ALADIN project

Newsletter 19&2 page 1 0 9 Météo-France/CNRM/GMAP 22.02.2001

911912913914921922923924931932933934941942943944951952953954961962963964971972973974981982983984991992993994001002003004Quarters

0123

duration in month

Evolution of the mean length of the stays in Toulouse

CNRM/GMAP. 20/11/2000

Newsletter 19&2 page 1 1 0 Météo-France/CNRM/GMAP 22.02.2001

Contents

ALADIN Main events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1. New ALADIN libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2. ALADIN informal meeting in Toulouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3. 9th ALADIN workshop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4. Assembly of Partners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

ALATNET Main events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1. Informal meeting of the steering committee of ALATNET, October 12, 2000, Toulouse . . . . . . . . . . . . . . . . 5

Announcements : 2001: a promising year !. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1. Next ALATNET events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2. Next ALADIN workshops/meetings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3. Other next events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Contacts & ... very practical Informations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1. ALADIN and ALATNET on the Web . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2. Toulouse visitors : some administrative changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3. Toulouse visitors : 2001 stays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4. Toulouse visitors : what about "euro" ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 5. First ALADIN "trombinoscope" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 6. Public ftp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 7. Mailing lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 8. Remote access to Météo-France machines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

ALADIN documentation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Money Funding asked for some cooperations based on the ALADIN project. . . . . . . . . . . . . 13

1. French "Ministère des Affaires Etrangères" support (MAE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 2. Bilateral supporting grants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 3. Météo-France support for maintenance, .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 4. ALATNET funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

The operational ALADIN models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

1. Status report of the operational ALADIN versions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2. Operational version at Austrian Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 3. Operational implementation of ALADIN-Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4. Operational version at Bulgarian Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 5. Pre-Operational version at Croatian Meteorological Service. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 6. Operational ALADIN-FRANCE in Météo-France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 7. Workstation version at French Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 8. Operational version at Hungarian Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 9. Operational ALADIN-LACE in CHMI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 10. Operational ALADIN-MAROC in MAROC-Météo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 11. Operational version at Polish Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 12. Operational version at the Portuguese Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 13. Operational version at the Romanian Meteorological Service) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 14. Operational version at Slovak Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 15. Operational version at Slovenian Meteorological Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Newsletter 19&2 page 1 1 1 Météo-France/CNRM/GMAP 22.02.2001

Schinze price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Doctor Ilian GOSPODINOV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

ALADIN PhD Studies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

1. Radi AJJAJI : "Incremental deficiencies in a 4D-Var system" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 2. Doina BANCIU : "Specific small scale diabatic forcing in ALADIN at the limit of the hydrostatic assumption" 29 3. Luc GERARD : "Physical parameterization for a high resolution operational Numerical Weather Prediction model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 4. Jean-Marcel PIRIOU : "Correction of compensating errors in physical packages ; validation with special emphasis on cloudiness representation" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 5. Wafaa SADIKI : "A posteriori verification of analysis and assimilation algorithms and study of the statistical properties of the adjoint solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 6. Filip VANA : "The dynamical and physical control of kinetic energy spectra in a NWP spectral semi-Lagrangian model" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

ALATNET PhD and Post-Doc Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

1. Gianpaolo BALSAMO : "Coupling a variational assimilation of gridpoint surface fields with a 4d variational assimilation of upperair spectral fields" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 2. Christopher SMITH : "Stability analysis and precision aspects of the boundary condition formulation in the nonhydrostatic dynamics and exploration of the alternatives for discrete formulation of the vertical acceleration equation both in Eulerian and Semi-Lagrangian timemarching schemes" . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 3. Cornel SOCI : "Sensitivity studies using a limited-area model and its adjoint for the mesoscale range" . . . . 40 4. Klaus STADLBACHER : "Systematic qualitative evaluation of high-resolution non-hydrostatic model". . . 42 5. Jozef VIVODA : "Application of the predictor-corrector method to non-hydrostatic dynamics" . . . . . . . . . . 44

The march towards 3D-VAR in ALADIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

1. Analysis increments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 2. Ongoing developments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

The improvement of the stability of the non-hydrostatic version of ALADIN . . . . . . . . . . . . 51

Scores of ALADIN-FRANCE during the second semester of 2000. . . . . . . . . . . . . . . . . . . . . . 53

1. COMMENTS OF CONTINGENCY TABLE - SECOND SEMESTER 2000 . . . . . . . . . . . . . . . . . . . . . . . . 53 2. COMMENTS OF SCORES AGAINST SYNOP - SECOND SEMESTER 2000 . . . . . . . . . . . . . . . . . . . . . 54 3. COMMENTS OF PRECIPITATIONS MAPS - SECOND SEMESTER 2000 . . . . . . . . . . . . . . . . . . . . . . . . 55

Verification of precipitation predicted by ALADIN/LACE (12.8 km mesh) and ALADIN/SLOVAKIA (7.2 km mesh ).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 2. Used observations and predictions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 3. Method of verification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 4. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .