Bulgarm x Cu‘hl ep.
Croalia —

u!;!, Fran Hm_v Hirlevelek

— & ) ’ . Bilteni
AT LA D \“ /7 I\'Hfavra

Lalettre d'informations

m I\E,m, Wowvice, zanimivosti
b - ] -
]l)Han el ol
“’m ana!a Pml

Revista Periodica

—— Meswrsletters

Wieuwsbrieven

1%

ravodaj

HoeocTu
HoBwWHK

Bollettino

ALADIN Newsletter 20
ALATNET Newsletter 3

January - June 2001

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: 33 561 07 84 74, fax: 33 561 07 84 53 (from France, replace 33 by 0), e-mail: patricia.pottier @meteo.fr



This joined Newsletter presents you the principal events concerning ALADIN or ALATNET during the
first half of 2001. The news about work or events are related with informations that you sent.

An electronic ALADIN Newsletter 20 is available on the ALADIN web site and an electronic
ALATNET Newsletter 3 can be consulied 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 21 & ALATNET 4) before the 15th January 2002.

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

1. New ARPEGE-ALADIN libraries : Short report about the new cycle ALI5

This new cycle, in phase with CY24T1 of ARPEGE/IFS, contains several important technical
changes:

® The ODB database (over-layer of Oracle/C++) replaces the CMA observation files.

® The shared memory code has been definitely removed - only mono-tasking, distributed-memory
based code is now available. However, a new key LMPOFF can be switched on to switch off (!) any
calls to message passing routines. This facility is available for Full-Pos and configuration 001.

® A new message passing library, MPL, replaces the former ECMWF-MPE.

e The spectral transforms have been packed into a separate library: "#fI" (TF24T1 under clearcase)
for global spherical, "tal" (TA24T1 under clearcase) for biperiodized fields.

Many scientific improvements, linked to the various CYCORA tests on top of CY22TI, on the
stabilisation of the non-hydrostatic version of ALADIN and local code improvements (e.g. SST
gridpoint analysis) are present in this cycle. Mostly, the new options are easily accessible via namelist.

An official export version wase made available in November. Please note however that the code is not
fully validated for all the potentially existing configurations : a fully working code is available for
Full-Pos, conf001, NHS/001. Some new options such as the "semi-lagrangian on-demand
communications" have been validated as well. The new spectral transform package was prepared in
January / February by the Hungarian colleagues as a preparatory work to the actual phasing effort.

On the contrary, the data assimilation has not yet been validated. This is true both for CANARI/OI
and Screening/3d-VAR. There, both the impact of the new ODB database and the code changes from
CY22 to CY?24 still have to be checked. Also, exotic facilities such as singular vectors, NHS/TL+AD
have not been validated - e.g. it is known that the NHS/AD is bugged. Thus, none of the data
assimilation configurations can be officially granted in the first export version of ALI15.

2. A new ALADIN Partner : Tunisia

Tunisia entered the ALADIN partnership in April, as the 15th member, along the rules of the last
MoU. Contacts were more than two years old, and a first team of three scientists was set up last year
and came twice for training and research in Toulouse. Another two will be trained in September. A
first pre-operational version of ALADIN/Tunisia is running in Toulouse, waiting for the
implementation of ALADIN-dedicated computers in Tunis.

3. 10-years ALADIN anniversary

The celebration of the 10-years anniversary of the ALADIN project was organized in Paris, on May
31st, by a working group of directors mandated by the last Assembly of Partners (and with significant
help from GMAP). It was a great day, as described in the article hereafter. This was also an
opportunity to have the new MoU signed by the now 15 Partners.
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For more details, read : "Very informal news from the 10th Anniversary of the ALADIN project, Paris
May 31 ...", on the ALADIN web site (page "history").

4. A new MoU

The second ALADIN Memorandum of Understanding was signed on May 31st. It is valid for four
years and a half, till the end of November 2005. The main changes are :

¢ an enlarged definition of the ALADIN partnership, with three levels of "rights versus duties" :
Full Member, Associated Member, User;

e more precise guidelines for the commercial use of ALADIN products;
e stricter rules for the registration of the manpower dedicated to ALADIN;

e creation of a Technical Cooperation Standing Committee (TCSC) of for members (Météo-France,
a LACE representative, a SELAM representative, a representative of the other partners), in
charge of the routine project coordination for technical issues.

The complete document is now available on the ALADIN web site.

5. ALADIN has its booklet !

A nice booklet has been printed for the anniversary. Both French and English versions exist. A copy
is joined to this Newsletter. You can also consult the "scanned" booklet on the ALADIN website.
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6. 10th ALADIN workshop
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The 10th ALADIN workshop, dedicated to scientific progress and the evaluation of the second
medium-term research plan , was organized in Toulouse on June 7-8. It was a real success, with 44
participants from 15 countries. The proceedings are available on the ALADIN web site and published
together with the present Newsletters, to avoid a tedious duplication of scientific reports. Let us just
quote the chairman of the last session, Andras Horanyi, : " Congratulations to Météo France for
organising the workshop: especially for the world record in the number of presentations per day (22,
yesterday) " and mention the friendly informal celebration of the 10th ALADIN anniversary, prepared
by visitors on the Thursday evening.

7. Meeting of the working group in charge of designing rules for the evaluation
of the ALADIN effort

The last Assembly of Partners mandated a working group of five persons : Patricia Pottier (France),
Josette Vanderborght (Belgium), Jure Jerman (Slovenia), Andras Horanyi (Hungary) and Doina
Banciu (Romania), for solving the problem of the too heterogeneous reporting of the effort dedicated
to ALADIN. After preliminary e-mail exchanges, a final meeting was held in Bruxelles, on March
18th. Its conclusions were incorporated in the new MoU. A detailed report is available on the
ALADIN web site, and should be read carefully by everyone !

8. A closer ALADIN-HIRLAM cooperation

The 10-years old HIRLAM-GMAP cooperation on NWP-related research topics is evolving towards
an enlarged one, involving the other ALADIN partners in more informal exchanges. The latest
ALADIN results were presented at the last HIRLAM All Staff Meeting (Reykjavik, 7-9 May), and
met significant interest. Some more contact points were chosen and common research topics reviewed
with the HIRLAM project leader, Per Unden. For more details contact : Dominique.Giard@meteo.fr,
or have a look at the HIRLAM web site : http://www.knmi.nl / hirlam /)
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ALATNET Main events

For each item, a more detailed report is available on the ALATNET web
site: http://’www.cnrm.meteo.fr/alatnet/

1. 2nd meeting of the ALATNET steering group

ALATNET representatives met in Bruxelles, on March 19th, to discuss
the following topics :

e scientific progress along the last year, update of the scientific plan,

e guidelines for the first annual report (scientific papers and cost statements),
e next call for candidacies, conversion of Post-Doc into PhD grants,

® training courses,

® next meetings.

2.  First annual ALATNET progress report

Though some of the authors were quite pessimistic at first, the report was sent to the E.U. in time. It
describes the various facets of the ALATNET (and to some extent ALADIN) effort along one year :
research, publications, training, networking, finance, meetings ... It may be retrieved from the
ALATNET web site.

3. 3rd meeting of the ALATNET steering group

Participation to the 10th ALADIN anniversary in Paris, on May 31st, gave the opportunity to discuss
two more points. First the candidacies to the last ALATNET grants were examined and a preliminary
vote issued. Only one person applied afterwards, for one position, so that most choices kept valid.
Then it was decided to send four ALATNET scientists to an advanced training course "on the
interactions between aerosols, clouds and radiation”, organized in France mid-September 2001. It was
felt quite useful, if not necessary, to get some more experience on this topic within the ALATNET
teams and students. This should benefit to research on physics and observations.

4. New ALATNET students
Welcome to the new ALATNET students :

¢ [lian Gospodinov, from the second call (February 2nd),

e Steluta Alexandru, Margarida Belo Pereira, Martin Gera, Raluca Radu, André Simon and
Malgorzata Szczech, from the third call (June 7th),

and good continuation to Christopher SMITH for another year in Prague !
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Here is now the complete list of ALATNET students and a provisional time-table of their stays in
research & training centers :

» Steluta Alexandru (Pre-Doc, Budapest) :
Scientific strategy for the implementation of a 3d-Var assimilation scheme for a double-nested
limited area model

¢ Gianpaelo Balsamo (Pre-Doc, Toulouse) :

Coupling a variational assimilation of gridpoint surface fields with a 4d variational assimilation
of upperair spectral fields

modified in :

Mesoscale variational analysis for land surface variables

¢ Margarida Belo Pereira (Pre-Doc, Toulouse) :

Improving the assimilation of water in a NWP model

® Martin Gera (Post-Doc, Bruxelles) :

Improved representation of boundary layer

¢ [lian Gospodinov (Post-Doc, Bruxelles) :

Reformulation of the physics-dynamics interface for a non-hydrostatic high resolution model

¢ Raluca Radu (Pre-Doc, Ljubljana & Budapest) :

Extensive study of the coupling problem for a high resolution limited area model

¢ André Simon (Pre-Doc, Toulouse) :

Study of the relationship between turbulent fluxes in deeply stable PBL situations and
cyclogenetic activity

e Christopher Smith (Post-Doc, Prague) :
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 time marching schemes

¢ Cornel Soci (Pre-Doc, Toulouse & Budapest) :

Sensitivity studies using a limited-area model and its adjoint for the meso-scale range

¢ Klaus Stadlbacher (Pre-Doc, Ljubljana) :

Systematic qualitative evaluation of high-resolution non-hydrostatic model

¢ Malgorzata Szczech (Pre-Doc, Toulouse) :
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Use of IASI/AIRS data over land

¢ Jozef Vivoda (Pre-Doc, Prague) :

Application of the predictor-corrector method to non-hydrostatic dynamics

Stays of the ALANET young researchers (provisional documenty
20000 At 2002 . 20 e
MAMJJASONDIEMAMIJASONDIFMAMI JASONDIFMNAMESASONDIF
Steleta ALEXANDRL in Budapest ) ) i ) 0"-"#‘.5 '0 o [ L e R . ’ St j". : .
CGlanpaok BALSAMOinTenlewe | QU | (S 0 JSammemesy
CMargarida BELO-PEREIRA In Touedse 1 e—— gy S T—

A S N N S

" Martin GERA In Brinsek

" Hian GOSPODINOY b Brisels R R
j Ralea RADG I Ejublfng
~ Ralwea RADU In Budapest i

~ Andre SIMON I Tankntse

~ Christopler SMETH in Pragoe D e e
© Corned SOCUR Todonse U e— | oe— . ey T
 Corned BOCTin Butapest L o Q. T

_ KEms STADEBACHER n jubliona | @0 e e e

CMalgerata SECZECH I Balowe | 0 10 T T e oe— oeessse— |

domtYINODAMPagee [T e e e o e e et

5. ALATNET training course on data assimilation

In accordance with the request of many participating ALADIN Services, the second ALATNET
Seminar was specialized in data assimilation issues. It took place on Gourdon (France) on June 11-22,
2001. Many informations are available on the alatnet web :

http:/fwww.cnrm.meteo fi/alatmet/gourdon. html
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The WWWW of the ALATNET Seminar on Data Assimilation

When : 11-22 June 2001

Where : In Gourdon (France), in the
Centre des Cordeliers (120km from Toulouse)

Y

RN TR R B S

ordeliers

Tl | e

= f-.rimmr-mmlml

m-i\u.
B

3!
Who :

e 51 people attended the two week Seminar.
®  39% of the participants were women.

®  The participants came from 16 countries .

e  47% of the participants came from European
Union countries.

e 3 over the 4 European Working Groups on Local Area Modelling were represented (ALADIN,
HIRLAM and UK).

e  More than 90% of the participants came from ALADIN countries.
e Nearly 60% of the ALADIN participants were supported by ALATNET.

e 30 person.months were dedicated to the Seminar (preparation, attendance).

What :

e 10 teachers (coming from 7 countries including all ALATNET centers)
gave 37 hours main lectures (commun lectures for all students)
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and 29 hours of PAT (practical advenced tutorial that took place partly simultaneously) and
led a 2h30 ALADIN Data Assimilation Business Meeting (for the ALADIN participants).

Breakdown of the participants by country

FRANCE |
BULCARIA |
SLOVAKIA |
SLOVENIA |
BELCIUM |

POLAND
PORTUCAL |
ROMANIA |

AUSTRIA
CZECHREP
HUNCARY
ENGLAND

FINLAND

ITALY
MORCCCO
TUNISIA [

I T T T T T T I T T T 1

T
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Origin of the participants

Other

ALADINteams

ALATNET teams

ALATMET Young Researchers
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Different functions of the participants

LB E:

Teachers

Teachers/Students Students

Breakdown of the effort for the ALATNET seminar

24.

B Omanisation of the Semirar Premmtonof the kectures [l Atendarce to the lectures [ Teaching
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ALATNET Seminar on Data Assimilation : Teachers and
"PAT' mentors

e LB* for Loik BERRE (F)

e FB* for Frangois BOUYSSEL (F)

e RB* for Radmila BROZKOVA (CZ)
e GD* for Gérald DESROZIERS (F)

e ADe* for Alex DECKMYN (Be)

e ADo* for Alex DOERENBECHER (F)
e  VD* for Véronique DUCROCQ (F)
e  YD* for Yves DURAND (F)

e CF* for Claude FISCHER (F)

e JFG* for Jean-Francois GELEYN (F)
e  EG* for Elisabeth GERARD (F)

e DG* for Dominique GIARD (F)

e AH* for Andras HORANYI (H)

e  MJ* for Marta JANISKOVA (Sk)

e JJ*for Jure JERMAN (Si)

e  PM* for Patrick MOLL (F)

e JP* for Jean PAILLEUX (F)

e  WS* for Wafaa SADIKI (Mo)

e  MS* for Maria SIROKA (Sk)

Program of the ALATNET Seminar on Data Assimilation

The main lectures (37 hours) were commun lectures for all students together whereas the "PAT" (29
hours) took place partly simultaneously and had different forms (advanced lectures, case studies,
small experiments, ...). Lectures and PAT took place in the "main room" or in room 1 or in room 2
(see time table). For PAT, 3 different paths could be followed :

e Pathl: Obs (PAT I and PAT2), beginning of Meso-NH
e  Path 2 : Blending (PAT 7), Diagpack (PAT 8a), Meso-NH (PAT 3)

e Path 3 : TIL/AD (PAT5), Exp. 1obs (PAT 6)

Variational advanced lectures (PAT 4) and SAFRAN (PAT 8b) were commun to all paths (no
simultaneous PAT during PAT4 and PAT 8b).

An ALADIN Data Assimilation Business Meeting (2h30) was added during the second week for the
ALADIN participants.
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Announcements

1. Next ALATNET events

¢ Forth meeting of the ALATNET steering group

To prepare the Mid-Term Review with the E.U., a meeting of coordinators is scheduled in Budapest,
on March 8th. It will be completed by a last minute meeting involving also ALATNET students, in
Brussels just before the review.

¢ ALATNET mid-term review
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After agreement of the EC, the mid-term review will be organised in Brussels (IRM) on Monday April
22, 2001 afternoon and Thuesday April 23 morning. An ALATNET Steering Committee will take
place on Monday morning and an all ALATNET staff meeting on Sunday 21.

¢ Third ALATNET training course, on numerical methods

The next (and last ?) training course will be organized in Slovenia, on May 2002, and will focus on
numerical methods (in modelling and assimilation).

2. Next ALADIN events

¢ 11th ALADIN workshop
Recent and planned operational exploitation of ALADIN model

Instituto de Meteorologia, Lisbon, 12-13 November 2001

This workshop follows the traditional annual ALADIN meetings program to allow the presentation of
the most recent advances, the exchange of experiences and the discussion of future activities among
our community of technicians and developers.

The reason for the choice of this topic has won some consistency after the 7th and 9th ALADIN
workshops where several applications and "exotic" ideas for the creation of new products at the end of
the forecast production chain were presented. Now that a wide range of operational versions of the
model are set, the usage of their products, in an attractive way and to solve problems in different areas
of the Meteorology, has become a reality.

The workshop will encompass a series of short presentations by the participants, group discussions on
selected topics and a plenary discussion on future developments. Workshop proceedings, including
presentations and conclusions by the working groups will be produced.

The application of ALADIN products to different areas of Meteorology, its verification, visualisation,
interesting case studies and general problems, are welcome to appear as topics of participant
presentations. However, other subjects that can be addressed by the authors will be submitted to
discussion.

more details on : http://www.meteo.pt /aladin_workshop /

¢ 6th Assembly of Partners

The next meeting will take place in Casablanca (14 January 2002).

The next ALADIN research plan (or at least a draft version) should be ready by that time. Any
contribution is welcome !

3. EWGLAM/SRNWP workshops and meetings

+ SRNWP workshop on '""Numerical methods'

Bratislava, 2-3 July (past !), for more details, contact : Pierre.Benard@meteo.fr.

¢ 4th SRNWP workshop on ""Non-hvdrostatic modelling"
Bad Orb (Germany), 24-26 September, for more details, contact : Juergen.Steppeler @dwd.de.

¢ 23rd EWGLAM & 8th SRNWP joined meetings
Institute of Meteorology and Water Management, Cracow, 8-12 October, 2001.
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Apart from the usual group and national EWGLAM presentations and the SRNWP Lead Centers
reports, this meeting will include :

e a BALTEX session (invited presentations),
¢ an AMDAR session (in the framework of EUCOS),

e a scientific session on "High resolution, Mountains and Numerical Weather Prediction”.

for more details, contact : ziwoycie@cyf-kr.edu.pl (Jadwiga Woyciechowska) or have a look at :
http://www.cyf-kr.edu.pl / IMGW / ewglam2001 /

¢ Joined HIRLAM & SRNWP workshop on surface processes

Third workshop of the SRNWP Lead Centre for surface processes and assimilation of surface
variables jointly with HIRLAM workshop on surface processes, turbulence and mountain effects,
INM, Madrid, 22-24 October 2001

This workshop on surface processes, turbulence and mountain effects is at the same time a HIRLAM
workshop, with the usual format of such venues, and the 3rd SRNWP, the Eumetnet Short Range
Numerical Weather Prediction programme, workshop organized by the tandem lead centre on surface
processes and assimilation of surface variables (INM and SHMI). The part devoted to surface
processes and assimilation will be object of separate sessions.

The objectives of the workshop are to:

* present recent advances in parameterization of surface processes and assimilation of surface
variables, parameterization of turbulence and parameterization of mountain related effects;

* exchange experiences and foster possibilities of cooperation in R&D;
* discuss and plan future lines of work on these areas.

The workshop will encompass a series of short presentations by the participants, group discussions on
selected topics and a plenary discussion on future developments. Workshop proceedings, including
presentations and conclusions by the working groups, will appear as a HIRLAM Publication.

The following preliminary list of topics may be considered for discussion:

*  Parameterization of surface processes in winter conditions (snow, soil moisture
freezing/thawing, etc.);

* Surface processes and analysis of surface variables in very high resolution. Aggregation topics.

* Improvements on turbulence formulation: use of moist variables, unified formulation for
turbulence and conveccion processes, very stable conditions, etc.;

* Effects related with the presence of mountains. Parameterization of subgrid orographic effects.
Physiography for high resolution.

for more details, contact : e.rodriguez@inm.es

4.  Other workshops

¢ Annual COSMO meeting
The COSMO group will hold its annual general meeting in Athens (3-5 October 2001).

The ALADIN group was kindly invited to send one representative. However, due to the proximity of
many other European workshops, it was not possible to answer favourably.
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+ HIRLAM workshop on Variational methods

The next HIRLAM workshop on "Variational Data Assimilation and Remote Sensing" will be
organized in Helsinki on 21-23 January 2002.

for more details contact : heikki.jarvinen @fmi.fi or have a look at : http://hirlam.fmi.fi /DA_Workshop
/4

¢ HIRLAM singular vector week

A mini-workshop will be held in Norrkoping on 19-20 November. Claude Fischer and Jean Nicolau,
from the Toulouse team, will attend it.

for more details contact : magnus.lindskog @ smhi.se

Contacts & ... very practical Informations

Informclﬁon

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/

The ALATNET website is often updated and generally contains "fresh" informations. For the
ALADIN website, the updates are ... as frequent as possible ! Please consult the page "New" on the
ALADIN website to know the numerous recently updated pages !

2. Interactive registration of participations

Jean-Daniel Gril designed a convivial and interactive tool to make the registration of participation
easier and consistent with the new MoU rules. Contact points have just to click on buttons and type
the required informations ..Toulouse visitors : 2001 stays
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3.  Saturation of Météo-France computers

For two years there have been recursive problems of saturation with the GMAP accounts (groups
mrpa, mrpe, mrpm) on the main computers of Météo-France, especially :

® not enough usernames available for new visitors (and unused accounts);
® too much memory used on kami (so that jobs abort);
e too much memory used on delage;

e too many files on delage.
If the limits on delage are exceeded, the access will be cut to all mrp* users.

A significant cleaning was performed at the end of August, with the help of all ALADIN teams :
® _15 accounts,

e - 1 750 Mo on kami,
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e - 1 732 Go on delage,

e - 386 082 files on delage,

within one week (22-29). However everyone should be careful and try suppressing useless files
regularly (especially visitors before leaving Toulouse). No significant increase of ressources is

expected before 2003.

4. Next ALADIN/ALATNET visits

(provisional agenda for the period July-December 2001)

4 in Toulouse

NAME Beginning End Scientific topic

AJJAJI Radi 2001/11/01 | 2001/12/15 |Incremental approach and simplified physics

BAJIC ki 2001/12/08 | 2001/12/14 E‘I’;;k‘“g Group on the. new ALADIN research

BALSAMO Gianpaolo | 2001/06/25 | 2001/10/31 |ALATNET PhD thesis

BANCIU Doina 2001/12/08 | 2001/12/14 ;"l’;;ki“g Grodp: bl e vew ElasDIN tmoeareh

BELLUS Martin 2001/10/16 | 2001/12/15 |Situation dependant mixing length

BELO-PEREIRA Margarida | 2001/11/16 | 2002/04/30 |ALATNET PhD thesis

BOGATCHEV Andrey 2001/09/16 | 2001/12/15 |Improvements in Full-Pos

DECKMYN Alex 2001/10/16 | 2001/11/30 [Phasing

DZIEDZIC Adam 2001/09/17 | 2001/10/15 [Douville snow-cover scheme in assimilation mode

DZIEDZIC Adam 2001/10/16 | 2001/12/14 |BLEND-VAR

HAJJEJ Mohamed | 2001/11/01 | 2001/12/31 |Training on ALADIN

IVATEK-SAHDAN Stjepan 2001/10/16 | 2001/12/15 [Improving surface analysis/assimilation

JANOUSEK Martin 2001/11/26 | 2001/12/07

JERMAN Jure 2001/12/08 | 2001/12/14 g;’;k'“g Groun it e e ALRIDET egcarcl

KERTESZ Sandor 2001/09/05 | 2001/10/30 |Screening in ALADIN

LATINNE Olivier 2001/11/18 | 2001/12/23 |Surface analysis; New vegetation databases

MASEK Jan 2001/09/03 | 2001/10/31 |Moist physics/dynamics interface in the NH model

PRUDHOMME Alix 2001/06/15 | 2001/09/30 |Non-hydrostatic dynamics

RADNOTI Gabor 2001/12/08 | 2001/12/14 r{:]:ki“g ianp gan, et micasn e RDIRL RESRRGh

RANDRIAMAMPIANINA |Roger 2001/09/09 | 2001/09/30 |IANR training course

ROSKAR Yot 2001/12/08 | 2001/12/14 Sf:xentlﬁc, operational and  oraganisational
discussions

SBII Siham 2001/10/01 | 2001/12/15 |Low-level cloudiness

S0CI Cornel 2001/06/25 | 2001/09/01 |ALATNET PhD thesis

SOURGEN Frederic 2001/02/19 | 2001/07/14 |Cyclones in ALADIN

SPIRIDONOV Valery 2001/09/16 | 2001/11/15 |Improvement of Full-Pos
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SUSELJ Kay 2001/81/02 | 2001/12/31 |Sea-breczes

SZCZECH Malgorzata| 2001/09/02 | 2001/11/30 |ALATNET PhD thesis

TOUNSH Khoudir 2001/09/01 | 2001/10/31 (Training on ALADIN

TROJAKOVA Alena 2003/10/15 | 2001/12/14 |Stability of S-Lag. very high resolution
TUDOR Martina 2008/10/16 ¢ 2001/12/15 |PBL height

WANG Yong 2001/07/24 | 2001/08/03 |Orography and Precipitations (AMADEUS)
WANG Yong 2001711719 | 2001/11/30 \Orography and Precipitations (AMADEUS)
ZAABOUL Rashyd 200171 1/01 | 2008/12/31 1ODB

+ in Bruxelles

NAME Beginning End Scientific topic

GOSPODINOV Hian 2001/07/01 | 2001/12/31 |JALATNET Post-Doc position

GERA Martin 2001/11/01 | 2002/12/31 |ALATNET Post-Doc position

¢ in Prague

NAME Beginning End Scientific topic

BENKO 2001/09/17 | 2001/10/12

BOLONI Gergd 2001/10/15 | 2001/11/25

CEMAS Dranijel 2001/08/13 | 2001/08/31

GREILBERGER Stefan 2001/07/16 | 2002/08/10

KLARIC Dijana 2001/07/04 | 2001/07/31

KIL.ARIC Dijana 2001/11/04 | 2001/11/30

KOZELJ Metod 2001/08/13 | 2001/08/3]

PERREC-TADIC Melita 2008/11/26 ¢ 2001/12/21

SAHDAN-IVATEK Stjepan 2008/08/20 | 2001/09/14

SIROKA Maria 2000/07/12 | 2001/07/27

SIROKA Maria 2001/08/13 | 2001/08/25

SIROKA Maria 2001/10/15 § 2001/11/25

SMITH Churis 2001/07/G1 1 2001/12/31 |ALATNET Post-Doc position

TOTH 2001/11/27 | 2008/12/21

VALUKA 2001/11/05 | 2001/11/30

VIVODA Jozef 2001/09/03 | 2001/12/31 [ALATNET PhD position

¢ in Budapest

NAME Beginning End Scientific topic

SOCI Comel 2001/09/01 | 2001/12/31 Sensitivity studies using a limited area model and

its adjoint for the mesoscale range
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RADU Riliic 2001/09/01 | 2001/10/31 Extenswe s.tuc.1y of t‘he coupling problem for a high
resolution limited area model
Scientific strategy for the implementation of 3D-

ALEXANDRU Steluta 2001/11/01 | 2002/05/31 |VAR data assimilation scheme for a double-nested
limited area model

¢ in Ljubljana

NAME Beginning End Scientific topic

RADU Raluca 2001/11/01 | 2001/12/31 |[ALATNET PhD position

STADLBACHER Klaus 2001/07/01 | 2002/08/31 |ALATNET PhD position

5. New ALADIN contact points

(as defined in the new MoU; an associated e-mail list has been created : coordala@meteo.fr)

Austria Mr. Thomas HAIDEN thomas.haiden @zamg.ac.at
Belgium Mrs. Josette VANDERBORGHT Josette.vanderborght@oma.be
Bulgaria Mr. Andrey BOGATCHEV andrey.bogatchey @meteo.bg
Croatia Mrs. Alica BAJIC bajic@cirus.dhz.hr
Czech Republic Mr. Filip VANA vana@chmi.cz

France Mrs. Dominique GIARD dominique.giard@meteo.fr
Hungary Mr. Andras HORANYI horanyi@met.hu
Morocco Mr. Radi AJJAJI radi.ajjaji@meteo.ma
Poland Mr. Marek JERCZYNSKI zijerczy@cyf-kr.edu.pl
Portugal Mrs. Maria MONTEIRO maria.monteiro @meteo.pt
Romania Mrs. Doina BANCIU banciu@meteo.inmh.ro
Slovakia Mr. Oldrich SPANIEL oldrich.spaniel @ shmu.sk
Slovenia Mr. Jure JERMAN Jure.jerman@rzs-hm.si
Tunisia Mr. Abdelwaheb NMIRI nmiri@meteo.nat.tn

5. Public fip

m i s

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).

6. Mailing lists : just cleaned !

A cleaning was done within the mailing lists around ALADIN.
Please consult the website (page "contact") for the contents of these

lists.
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The public lists :

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

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

e 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 visitors) permits to contact all
visitors in GMAP,

e thelist for questions and/or problems encountered with ALADIN software : alabobo@meteo.fr

El

e g list about the exchange of applications in the ALADIN’s world: exchala@ meteo.{T.

More "private lists'' :

o a MNew Jist with official ALADIN contact points for ALADIN work accounting
coordala@meteo.fr

¢ alist with correspondants for operational questions : operala@meteo.fr ,

e alist with correspondants for verification questions : verifala@meteo.fr .

Former lists

e the AWOC list : awoc@meteo.fr, list for Aladin WOrkstation Coordination no longer exists.
Please use alabobo@meteo.fr instead.

7.  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 ALADINthéque 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.

Pages on PhD thesis have been updated with summary of already defended thesis.

Of course, do tell us if you have some ALADIN publications not referenced.
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Money Funding asked for some cooperations based on the
ALADIN project

1. French "Ministere des Affaires Etrangeres' support (MAE)

MAE fundings for 2001 should be available from end 2001 till mid-2002 for the
concerned European partners (Bulgaria, Croatia, Czech Republic, Hungary,
Poland, Romania, Slovakia, Slovenia). But this support is very likely (even sure)
to disappear next year, since such fundings are expected to help new projects and
ALADIN is already 10 years old. The next Assembly of Partners will have to find
alternatives. The Embassy fundings for Morocco and Tunisia are available from
January to December, as usual.

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

2.  Bilateral supporting grants
Only one bilateral program for 2001-2002, between the

Austrian and French ALADIN teams, focussing on precipitations over mountains.
For more details, contact : wang @zamg.ac.at or frangois.bouyssel @meteo.fr

3. Météo-France support for maintenance, ...
Since there are very very few volunteers for the post-phasing work of the next

autumn and most teams are overbooked, part of Météo-France fundings, to be used
before end 2001, may be left unused (two stays).

¢
s
P

for more details, contact : patricia.pottier@meteo.fr or dominique.giard @meteo.fr

4. ALATNET funding

In May 2000, Météo-France received from the EC an initial advance (30% of
the total amount). This advance was allocated to each participants in
accordance with the contract (ie proportionaly to the total amount per
participants ). In May 2001, the first cost statement was sent to the EC and
the eligible costs were approved by the Commission.

Taking into account the low level of the ALATNET eligible costs during the first ALATNET year
(compared with the forecast of expenses for this year), no other periodic payments were received.

The next steps are : the second cost statement (to be sent to the EC at the end of April 2002) and a
periodic payment (hopefully) in summer 2002 after validation of the eligible costs of the second
ALATNET year.
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The operational ALADIN models

1. Introduction

(more details samuel.westrelin@meteo.fr)
Changes in the operational version of ARPEGE along the first half of 2001

® On 24th of January, some tunings of the CYCORA package became operational. A turbulent
version of gusts was also implemented. This is also valid for ALADIN-France.

® On 19th of February, NOAAIS radiances are assimilated and SATOB utilisation is slightly
changed.

® On 31st of May, a bug on angle of measure for NOAA1S5 is corrected.

First changes in the operational version of ARPEGE along the second half of 2001

e "New cycles", operational from September 11th
It involves 7 changes, the impact of which is expected to be nearly neutral :

1. Cycles 24T1 (ARPEGE) and 15 (ALADIN) :

Two weeks of parallel suite in August showed a neutral behaviour for ARPEGE in data assimilation
mode and one quasi-identical ALADIN forecast in dynamical adaptation mode. However some tasks
are not yet ready and optimizations still required.

2. Improved use of land-sea mask in CANARI :

This modification avoids using land points in the computation of obs-guess increments over sea and
vice-versa, with consequences on coastal areas for SST, T2m and H2m analyses (hence on initial
surface temperature and moisture).

3. Increase in the number of potentially selected input observed data for CANARI :
This leads to smoother increments for surface fields, especially SST.

4. Correction of erroneous values for horizontal diffusion within 4d-var :

Less horizontal diffusion at low resolution, i.e. T42/T63/T95, especially on divergence, should lead to
less "incrementality" of the minimisation with respect to the T199 model, hence to a slightly better
analysis.

5. Introduction of the mesospheric drag computation in the TL/AD physics :

It is just to improve consistency between the inner and outer loops of 4d-var and prepare the jump to
41 levels.

6. "Dry" TL/AD :

The problems of Saharan fictitious precipitations (which increased from 3d-var to 4d-var) and of some
erratic behaviour of the relative humidity field from one run to the next one (even on data richer areas)
were partly explained and corrected. Since geopotential depends on humidity via the vertical integral
of [Rd+(Rv-Rd).q].T.d(Inp) (virtual temperature effect), there exist situations where the 4d-var
minimization finds it easier to fit height (or wind) data through a change of q than through a change of
T, even if the q change has to be substantial in magnitude to achieve this goal. A temporary but
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efficient solution is to reset Rv=Rd when entering the TL/AD computations, and only there. The
impact of such a change is illustrated below.

7. Avoiding snowfall on warm surfaces : The distribution of convective/subgrid precipitations
between rain and snow is now height-dependent, so as to avoid snowfall when the atmosphere is very
warm and the soil simply between 0°C and +3°C.This had been also implemented in ALADIN-
France.

¢ "CYCORA-ter", starting afterwards

The next scheduled modifications concern the physics, particularly the description of boundary layer,
the scale dependency of humidity convergence, the anti-fibrillation scheme, ... and new developments
in Full-Pos.

Illustration of the impact of the new cycles operational from September 11th

Cumulated (6h) precipitations in the test (top) and the operational (bottom) ARPEGE forecasts.
Forecasts starting on 27/08/2001 at 00 UTC, valid at 18 UTC.
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2. Operational version at Austrian Meteorological Service

(more details thomas.haiden@zamg.ac.at)

The main changes in the operational environment are described in the report on deported work.
3. Operational implementation of ALADIN-Belgium

(more details olivier.latinne@oma.be)

Preparations have been made during the first six months of 2001 for the change of operational
computer at RMI : the old CRAY will be shortly replaced with a more powerful SGI Origin 3400
computer.

4.  Operational version at Bulgarian Meteorological Service

(more details andrey.bogatchev@meteo.bg)

The main changes in the operational environment are described in the report on deported work.
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5. Pre-Operational version at Croatian Meteorological Service

(more details bajic@cirus.dhz.hr)

HW configuration

¢ Local network of workstations :

—4 x PC KAYAKG600 2 proc. PENTIUM III-Coppermine (Intel) 800 MHz, 256 Mb RAM
-3 x PCKAYAKO600 2 proc. PENTIUM III-Coppermine (Intel) 667 MHz, 256 Mb RAM

¢ Network :

— HP ProCurve Switch 2424M - 100 Mb/sec switch
— Ethernet 100 Mb cables

¢ Software :

— Red Hat Linux 6.2 (Kernel 2.2.16)
— Fujitcu FOO compiler
— MPICH package - message passing library 1.2.0

ALADIN / CROATIA application

Main news in domain size: increasing of domain and decreasing of resolution.

¢ Kept performance :

— version of ALADIN : cycle AL12T1

— coupled with ALADIN/LACE (12km resolution)

— integration for 48 hours / once per day (00 UTC)

— number of vertical levels : 31

— time needed for Lancelot (ee927) is ~2 minutes at one 2 proc. PC 667 MHz

¢ Summer 2000 :

— number of points : 72x72 (80x80) - Slovenian domain
—resolution : 11.16 km
— time step : 400 sec (432 steps for a 48 hour integration)

— domain :
SW corner (lat,Jon) : 42.53 ° N, 8.68 °E
NE corner (lat,lon) : 49.44 ° N, 18.89 °E

— time needed per run : 30 min

¢ Winter 2000/2001 :

— number of points : 144x120 (127x109)
— resolution : 8 km
— time step 327.273 sec (528 steps for 48 hour integration)

— domain :
SW corner (lat,lon) : 41.79 ° N, 8.93°E
NE corner (lat,lon) : 49.53 ° N, 21.98 ° E

— time needed per run : 90 min
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Applications
¢ Visualization:

— Vis5SD : meteorological fields map of surface parameters (2m- temperature, surface pressure, 2m-
relative humidity, 10m- wind, precipitation and cloudiness) and upperair parameters in low
atmosphere (horizontal wind, vertical velocity, temperature and geopotential on 10 pressure levels
1000 - 500 hPa) of ALADIN/CROATIA

— Grads : HRID’s in 45 points for ALADIN/LACE and ALADIN/CROATIA models

— visualization of ALADIN/LACE GRIB products
¢ Dynamical adaptation of wind field for 8 domains :

- number of grid points : 80x80 (72x72)

— resolution : 2 km

— 15 vertical levels

— integration time : 3 min per 1 time window

— every day run for see-side domains : Dubrovnik, Split, Maslenica, Senj

— run on demand for other domains : Karlovac, Varazdin, Pakrac, Osijek
¢ Dispersion model:

— preparation of input files for HYSPLIT_4 transport and dispersion model on demand

¢ Intranet products:

— production of html pages with ALADIN/LACE and ALADIN/CROATIA maps

6. Operational ALADIN-FRANCE in Météo-France

(more details samuel.westrelin@meteo.fr)

On 24th of January, the ALADIN mesh-size diminished from 9.9 km to 9.5 km ; orography and land-
sea mask were thus slightly improved. Part of the problems due to the finer resolution of the post-
processing grid (unrealistic plots of 2m fields on lakes, estuaries, peninsulas or islands) disappeared.
Both operational and test suites are used to detect any anomalies.

7. Workstation version at French Meteorological Service

(more details jean-marc.audoin@meteo.fr)

The porting of the export version AL13_01 on SUN was completed. That of AL15 is under progress.
A specific workstation problem was identified in ALI13_01, due to new "tiling" surface
parameterization in the IFS physics. It was mentioned to the alabobo list.

A high resolution ALADIN-Gourdon model, coupled to ALADIN-France, was running daily along

June 2001, thanks to Jean-Daniel Gril, and the forecasts were sent to the ALATNET seminar. The
mesh-size was 5 km, with 37 vertical levels.

8. Operational version at Hungarian Meteorological Service

(more details horanyi@met.hu)
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The main changes in the operational environment are described in the report on deported work.,

9. Operational ALADIN-LACE in CHM1

" (more details vana@chmi.cz)

Evolution of the ALADIN/LACE application
The ALADIN/LACE application switched to the new physical package denoted as CYCORA-BIS on:

14/02/2001 for 12 UTC network time: CYCORA BIS

The CYCORA-BIS package is based on the ALADIN library AL12_op6 /CY22_op6. This library also
enabled to compute new instantaneous physical fluxes: CAPE, MOCON, WIND GUSTS and PBL
HEIGHT. These new products were added to the distribution list of gribbed outputs of
ALADIN/LACE. A short scientific description on the definition and computation of these fields was
prepared by Project Scientific Officer.

After having prepared the blending scripts and namelists (also for the library level of CYCORA-BIS)
and solved the synchronization of the blending assimilation cycle and the production runs, the
blending was put under operations on:

03/05/2001 for 12 UTC network time: BLENDING

However, after a few days when comparing the scores of the blending suite to the dynamical
adaptation suite {which still run in parallel for a control) a problem was noticed at the surface (see the
parallel suite abf'). Therefore the suite was immediately switched back to the dynamical adaptation on:

16/05/2001 for 12 UTC network time: BACK TO DYNAMICAL ADAPTATION

The problem of surface fields was found rapidly: it was a mishandling of the monthly constants (such
like vegetation index, albedo, emissivity, etc.), when the blending algorithm retained always the
monthly constants of the guess. Thus the same monthly constants were carried through since a cold
start. Since the last cold start to prepare the blending suite for the operational application took place in
January, the winter-type constants were retained. In the beginning of May, when the weather changed
from winter to spring regime, a chock in the daily scores of 2m temperature was very nicely marked.
In some way it was a good luck to obtain such a signal leading directly to the source of the problem.
The technical mistake in the scripts was fixed rapidly and the blending suite was retested (test abg ).
The final switch to blending took place on

06/06/2001 for 12 UTC network time: BLENDING O.K.

Thus ALADIN/LACE is the first application where this type of downscaling algorithm was
successfully implemented in the operational practice. Blending may be seen like a first step toward the
data assimilation applied on a limited area, or in other words, like the first outer-loop in a multi-
incremental data assimilation algorithm fixing the long wave part of the spectra.

The technique of blending was entirely developed, comprehensively tested and implemented by RC
LACE Prague Team. The blending method is described in a technical note written by Dominique
Giard (available on ALADIN web server). The technical details on the concrete implementation of
blending in ALADIN/LACE may be asked to Filip Vana, Maria Siroka, Dijana Klaric and Radmila
Brozkova. On demand, the scripts and source codes are available (contact Filip Vana).

The mistake in handling the monthly constants is pedagogically important. It says that when running
even the simplest possible assimilation cycle, all its aspects must be very carefully checked. It has
always been said within the ALADIN community that it is dangerous to run the model like a black
box. This is twice more true for any data assimilation application.
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Parallel Suites & Code Maintenance

The Prague Team launched the following parallel tests to assess the impact of different modifications:

- CYCORA-BIS suite abd started at the end of the last year and was run nearly till the end of
January this year. Hence, it was tested in winter conditions, like expected. The results were
positive except the scores of the 2m temperature. This is caused by a missing piece in CYCORA-
BIS package regarding the foreseen modifications in the radiation scheme. These modifications
had to be discarded since they introduced instabilities (as tested in ARPEGE). The suite abd
became operational on 14 February 2001.

- Mixing length suite abe. Still in winter we tested a newly proposed tuning of the mixing length.
This tuning was a result of the tests made on Christmas storm cases (in Toulouse and Prague) and
was one of the ingredients of the CYCORA-TER package which is under preparation. However,
the scores showed worsening already after a short time. Therefore the problem of mixing length
went back to developers of CYCORA-TER.

- Blending suite abf . This 1s the suite containing the bug in the monthly climate constants.

- Blending suite abg shows already the benefice of blending once the bug was fixed. The slight
improvements are noticeable in scores of surface pressure and 2m temperature. In the altitude the
scores are neutral, as expected (the radio-sounding network is too coarse to verify mesoscale
structures). The suite abg became operational on 6 June 2001.

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

10.  Operational ALADIN-MAROC in MAROC-Météo

(more details radi.ajfaji@cnrm.meteo.fr)

ALADIN/Morocco still being run on Cray J90, using ALI2 either in analysis and forecast modes.
ALL13 has been successfully ported in both SM and DM modes. DM mode is based on MPICH2
adapted for Cray. The performances of this mode, however, are very bad as MPICH2 is not optimized
for Cray J90. The SM mode with LMLTSK=.TRUE. and NTASKS greater than 1 is not running.
Theses last two reasons made it impossible to use AL13 operationally. AL13 still however be used for
development aims. The configurations tested with ALI3 on Cray are EO01, E701, EE927, Full-Pos,
Screening (screening is not working if the observation file contains SATEM messages).

To be able to go far with the new versions of ALADIN, DMN/Morocco is changing J90 machine by
another new one 1IBM SP 2 POWER 3. This last new machine is already installed and all the above
mentioned configurations are running without any difficulties and with great performances.

The machine contains three parallel nodes : two computation nodes equipped by 16 processors of 1.5
GFlops each (in scalar mode computation) and a third node equipped by 4 processors dedicated for
file server tasks. The machine is 19 GB of memory and 1 TB hard disk managed by GPFS (Global
Parallel File System). The communications between the nodes is ensured thanks to a high speed
switch called Colony (1GB/s).

Briefly, the machine is 54 GFlops power : CANARI analysis followed by 60 hours forecast in parallel
with 13 EE927 is performed in 18 minutes on just one node. This time become less than 12 minutes
when using 2 nodes. (for remember, ALADIN/Morocco is 180/180/1.31).

All the efforts are now focusing on putting this machine into operations ; the ultimate date for this

purpose is the end of September. The operational suite will be based on a powerful task sequencer
called LoadLeveler.
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NB : The archiving system which was stopped for some technical reasons, will continue to work on a
new hardware, also an IBM based one, called IBM LTO 3584, which can handle backup, archive,
HSM, and disaster recovery data storage needs with ease. This will handle our growing storage
requirements.

For more information concerning our new computing configuration, another more detailed article will
appear in the next newsletter.

11.  Operational version at Polish Meteorological Service

(more details zijerczy@cyf-kr.edu.pl)

The main changes in the operational environment are described in the proceedings of the 10th
ALADIN workshop : "Last developments of ALADIN operational environment at IMWM", by Marek
Jerczynski.

12.  Operational version at the Portuguese Meteorological Service

(more details maria.jjose@meteo.pt)

The main changes in the operational environment are described in the report on deported work.

13.  Operational version at the Romanian Meteorological Service)

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

14.  Operational version at Slovak Meteorological Service

(more details olda.spaniel@mail.shmu.sk)
Last news in Newsletter 19.

15.  Operational version at Slovenian Meteorological Service

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

16.  Operational version in Tunisia

(more details nmiri @meteo.nat.tn)

This is the first report of our new Partner who entered the ALADIN project officially on May 31,
2001 with the signature of the MoU.

a. The Mediterranean games opportunity (Tunis, 1-15 sept. 2001)

The "Institut National de la Météorologie" respectfully requested Météo-France to let it get starting
with ALADIN by experimenting a suitable configuration of ALADIN remotely at Toulouse
considering the Mediterranean games opportunity.
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To meet the project objectives for the "Institut National de la Météorologie" (INM), the new Tunis
teamn, in cooperation with the GMAP team together with DSI staff and some other researchers
working for Météo-France, have performed the work regarding this experience.

b. The running configuration

The suitable configuration for ALADIN/Tunisie chain which is now running on VPP5000 in Toulouse
has been conceived in order to produce the needed predicted meteorological parameters in time.

The e001 configuration as well as Full-Pos are running on the VPP50000 in Toulouse.

The run time is 10 min. The selected products are available on Météo-France ftp server at 04h00
GMT.

These data are available on the INM server at 05h00 GMT.

The transfer of the data takes 30 min. using Internet as well as the local leased line connecting the
INM to its Internet provider.

Additionally, the visualization of the transferred products from Toulouse to Tunis uses the software
"Chagal" which is running on the local HP755 workstation. J.DD. Gril has performed the required work
(modifications) and made the necessary tests in collaboration with H. Fehri from INM to adapt
"Chagal" to HP workstations so that it may be used properly to display all the fields defined hereafter.

¢. Study and selection of potential meteorological parameters

The following parameters have been selected together with the COMPAS team leader (B. Lacroix) :
1. Surface parameters :
-Humidity and temperature (2m), wind (10m).
~Three hours cumulated rainfall.
2. Potential vorticity and vertical velocity at levels 925, 850, 700 and 500 hPa.
3. Cloudiness.
4. Temperature and geopotentiel at level 850 hPa.
5. Temperature and geopotentiel at level 500 hPa.
6. Sea pressure.

d. Control task

The Tunisian team is now conducting the analysis of the current received products. In fact, within the
last few days of obtaining the so called elaborated products of ALADIN/Tunisie from Toulouse, a
daily qualitative checking of those products is made by two members of Aladin team together with
some forecasters (mainly the surface parameters: nebulosity, rainfall, wind components and
temperature).

Following the data gathered (the elaborated ALADIN/Tunisie received products), we will return to
conduct the in-depth analysis and control that is required.

e. Conclusion

The proposed approach has proven to work successfully so far now.

Every phase of the project will be further evaluated and controlled by a panel of local experienced
forecasters, led by ALADIN project manager.

The combination of the core team and additional objective technical expertise from other ALADINers,
once the whole INM’s numerical weather prediction system is completely well implemented and
locally operational, is expected to produce high quality study results and ensure a good economic
impact. We look forward to working with all ALADINers and GMAP staff, in what we will strive to
make a very successful relationship.

In the meantime, this experience will certainly allows our local forecasters to get familiarized with
ALADIN products.
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f. Example of ALADIN/Tunisie chain output (3 hours cumulated rainfall)

Domain : 117%151 (128%162) points
Resolution : 12.5 km
Centre : Latitude = 9.36 East , Longitude = 36.06 North

__‘,‘w" 5 \_‘-\. N .
:
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Doctor Doina BANCIU

Specific small-scale moist diabatic forcing in Aladin

at the limit of the hydrostatic assumption
PhD defended on February 26, 2001 in University of Bucharest (Romania)

Introduction

The advancements of computing technology and research on atmospheric processes have allowed the
use of higher and higher resolution in the numerical weather prediction models leading to more and
more accurate forecast of meso-scale phenomena. The Aladin model, especially designed for the
simulation of meso-scale phenomena, has been built in a very flexible manner, in order to be
integrated over different domains within a large range of resolutions, from tens to 1-2 kilometres (in
the case of the non-hydrostatic version). Nowadays it is run operationally in almost all the countries
involved in the Aladin project at resolutions between 7 and 17 km, with the trend of increasing
resolution to cover the needs of the national meteorological services.

It is generally recognized, that using of high resolutions is not sufficient for the simulation of the
meso-scale phenomena. Depending on their scale, better-adapted physical parameterization schemes
are necessary too. In this sense, the aim of this thesis was the tuning and improvement of the moist
diabatic processes representation in the Aladin model at high resolutions, up to the limit of the
hydrostatic assumption, supposed to be used for operational purposes. It should be underlined that the
Arpege-Aladin system constitutes an ideal frame for the study of resolution dependency of the
physical parameterizations; the two models shared the same physics and throughout their operational
use it is easy to obtain information about the physical parameterization behaviour at different
geographical regions and resolutions.

The moist diabatic processes in the atmosphere involve the phase transformation of the water.
Between these processes, the deep convection is the most important one due to its influence on large
scale circulation by the latent heat release, the vertical transport of mass, momentum, humidity and
pollutants. Convection, especially when it is organized in meso-scale convective systems, is
responsible for the most of severe weather events like intense showers, floods, squalls, thunderstorms
and hail. Inside the cores of the convective updrafts (with vertical velocities that can exceed several
meters per second) the vapour condensation occurs very quickly, leading to large concentration of
cloud-condensed water and the dominant processes responsible for precipitation are coalescence and
riming (Houze, 1997). Differently from convective precipitation, the stratiform precipitation is
associated to the saturation in weak vertical motions, in the absence of instability to the vertical
displacement (Bister, 1998), where the dominant process is vapour deposition.

In a numerical predication model the definition of the stratiform and convection precipitation contains
some kind of ambiguity. Usually the grid-scale precipitation is considered stratiform and the
convective precipitation is considered to be a sub-grid process. But convection can develop anvil
clouds, with stratiform character, covering large areas. Also, depending on the model resolution, the
convection can occur on the grid scale.
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In the Arpege/Aladin model the precipitation parameterization is done by two distinct schemes. The
convection scheme takes into account the sub-grid variability of the atmospheric fields and computes
the condensation even in the absence of the saturation at the grid-scale. The stratiform (large scale)
precipitation scheme considers the saturation departure at the grid point, eliminating the entire
humidity surplus through precipitation.

In the thesis frame, the work has been concenirated on the convection parameterization scheme, as
one of the most resolution depending scheme and only few attempts have been made to introduce a
prognostic equation for the condensed water. The problem of the partition between the convective and
large-scale precipitation has been especially addressed.

The deep convection parameterization scheme

For the parameterization of the deep convection, the Arpege/Aladin model uses the mass flux type
Bougeault scheme (1985). When starting the work on the thesis, the scheme contained only small
modifications, determined by its implementation in the specific frame of the model (Geleyn et al,

1994):

1. use of the semi-implicit algorithm and of a protection against non linear instability for mass-flux
type computations;

2. introduction of a variation with the height of the entrainment rate, starting from a maximum
value at the bottom and relaxing exponentially towards a minimum value at the top in order to
simulate the fact that thinper clouds entrain proportionally more than deeper clouds;

3. use of the Arpege/Aladin specific thermodynamic framework for precipitation fluxes;

4. consideration of the sub-cloud evaporation but without any impact on the mass-flux (hence it is
not equivalent to a downdraft parameterization);

5. introduction of the distinction between ice and liquid phases of the falling precipitation.

The problem of the resolution dependency (i.e. the double count of the precipitation when increasing
resolution, more and more precipitation represented by the convective parameterization being also
diagnosed by the large scale precipitation scheme), was partially cured by a modulation of the
humidity convergence used in the Kuo-type closure assumption by a factor depending on the
resolution (following the results of Piriou, 1991).

During last years, the diagnostic convection scheme proposed by Bougeault in 1985, originally
orientated towards large scale, was, step by step, enriched with specific features of meso-scale
parameterizations. A series of modifications of convection parameterization was implemented
operationally in 1999 and 2000, in the so-called CYCORA and CYCORA-bis (CYclogenesis
COnvection RAdiation) packages together with other modifications concerning the dry turbulent
transport and radiation. The part of convection (well described by Luc Gérard in the physical
parameterization documentation) inside these packages refers to:

1. The introduction of the convective downdraft parameterization following the Ducrocg and
Bougeault scheme (1995).

2. The improvement of the convective momentum transport by:

a. Introduction of the entrainment term.
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b. Tacking into account the vertical wind shear, i.e. the cloud-environment pressure difference
(Gregory ct al, 1997, Kershaw and Gregory, 1997). The wind computation is carried out
only for the active layers ("CAS" approach - Connex Active Segments, see Gérard, 1998).

3. The modification of the moist adiabatic computation by:

a. Allowing a continuous transition between «equi-geopotential»; and «equi-pressure»;
treatment (Bellus, 1999);

b. Taking into account the moist adiabatic capacity of reaching the lifting condensation level
and introducing some kind of penalty for dry atmosphere;

4. The amelioration of the updraft profile by introducing:
a. The modulation of the entrainment rate by the cloud buoyancy;
b. The "ensembling” entrainment

¢. The enhancement of the detrainment rate at the cloud top.

5. The treatment of the turbulent fluxes by introduction of a symmetry in the averaging manner
of the humidity and enthalpy turbulent flux but with different scaling

6. Limitation of the available humidity convergence for convective updraft parameterization
by substracting the large scale precipitation

7. The possibility to use a CAPE based closure assumption for the evaluation of mass flux, but
the operational version uses the closure based on the humidity convergence,

where modifications 1, 2b, 3a, 4a,c, 6 belong to CYCORA package and 3b, 4b and 5 to CYCORA-bis.

The actual moist convection parameterization scheme, used operationally in Arpege and Aladin
models, is the result of the common effort of the members of the Arpege and Aladin teams. The
author of this thesis has worked on the development of some of the involved modifications,
contributing mainly to the introduction of convective downdraft parameterization (Banciu and Geleyn,
1998 a, b, 1999), of a entrainment rate modulated by the cloud buoyancy (Banciu and Geleyn, 2000),
of a variable detrainment rate for the convective momentum transport and also to a solution of the
resolution dependency (Banciu, Gérard and Geleyn, 1999) and for the treatment of the turbulent fluxes
of dry static energy and humidity. It should be mentioned that despite of the included modifications,
the Bougeault scheme keeps its numerical efficiency; a re-organization of the code scheme was
necessary at a certain moment, which has been carried out by the author.

The modifications validation and the tuning of the free parameters of the whole package represent an
important part of the work around this thesis, using the 1d, 2d and 3d versions of the Arpege and
Aladin models, tacking into account the most recent developments of other parts of the models.

Simulation of the meso-scale convective systems

The simulation of the meso-scale convective systems constitutes a real challenge for any numerical
prediction model. Deeply linked to the convection parameterization, the realism of the simulations
will reflect the quality of the used scheme. The ability of the Aladin/Arpege model to simulate such
systems has been tested for well-documented situations in those development the convective
downdrafts and vertical shear play an important role: TOGA-COARE squall line of February 22,
1993, the flush flood over south-castern France of September 22, 1992 (the "Vaison la Romaine"

Newsletter 2083 page 38 Météo-France/CNRM/GMAP 22,11.2001



case), the squall lines of June 7, 1987 (over southern France) and of July 22, 1992 (the "Cleopatra"
case, over Southern Germany,

The impact of every modification of the convective parameterization was firstly assessed in the 1d
version of the model for the TOGA-COARE squall line. The strategy developed by Redelsperger and
Bechtold (1999) has been used for the initialization and model forcing. Several diagnostics like
temperature and humidity budgets, temporal variation of the mass flux and precipitation, apparent heat
source and humidity sink, have been used for the results evaluation. As an example, the temperature
and humidity tendencies using the operational scheme before October 1999, the modifications
included in CYCORA and CYCORA-bis are presented in figure 1.
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Fig. 1 The temperature and humidity tendencies for simulations using the old operational
scheme ("old oper"), the CYCORA ("cycora") and CYCORA-bis ("cycora-bis")
packages.

The results of the simulations have been compared with the output of the resolving cloud model of
Redelsperger and Sommeria as well. Even with the inherent limitations, the 1d model was
successfully used for the evaluation of the convection parameterization scheme.

For the 3d simulations a successive nesting was applied to obtain the desired resolution: Arpege /
Aladin 12.7 km / Aladin 7.3 km. The results have shown that the Aladin model is able to simulate the
meso-scale convective systems (like quasi-linear system, frontal lines, squall lines) if the resolution is
sufficiently high.
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For the squall lines, the simulation accuracy have varied form one case to another (as one could expect
taking into account that scale separation depend on the synoptic situation) : from the squall line
absence in the simulations in the Vaison la Romaine case, to its delayed appearance in the July 7,
1987 case, up to a quite satisfactory evolution in the Cleopatra case. The found deficiencies (delay,
wrong position, smaller surface wind velocity and temperature drop) could be partially explained by
the insufficient quality of the initial state, mainly the poor representation of the humidity field. The
best results have been obtained for the Cleopatra case, when the squall line developed over the
continent, where the data density and quality was quit satisfactory.

The downdraft parameterization has a beneficial effect but under the expected level and quite difficult
to evaluate. In the Vaison la Romaine case, even in the presence of the downdraft parameterization, it
was not possible to simulate the squall line, which played a major role in the convective systems
development leading to flood. However, a slight amelioration of the position and form of the
precipitation areas was obtained. In the other cases the downdraft parameterization led to a quicker
displacement of the squall line and to the intensification of the vertical velocity nuclei, associated with
the squall line.

Also, the improvements of the convective momentum transport parameterization have positive effect
trough intensification of the ascending velocity maximum and to the decreasing of the level when this
maximum occurs. The use of the CAS approach is very important, its impact being even greater than
those of wind shear consideration (Banciu and Bellus, 2000).

It seems that the limitation of humidity convergence by large-scale precipitation substraction can
change dramatically the results. When it was used together with the humidity convergence
modulation, a more realistic precipitation field was obtained for the Cleopatra case. Also more marked
and stronger vertical velocity nuclei were noticed.

The use of the CYCORA package for the Cleopatra case simulation has shown an improvement (a
more realistic precipitation and vertical velocity fields) but not very substantial (a too fast
displacement of the squall line) when compared with the simulation using the old operational
convection scheme (see figure 2 and 3 in comparison with the real satellite and radar data in figure 4).

Fig.2 One hour cumulated precipitation for a simulation using the operational convection
parameterization scheme before October 1999, July 22, 1992, 17-20 UTC
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Fig.3 One hour cumulated precipitation for a simulation using the CYCORA package, July 22,
1992, 17-20 UTC

It should be mentioned that, inside this experiment, the boundary lateral conditions were obtained with
the old convection scheme and there was no an assimilation cycle for the global Arpege model. The
French colleagues have underlined the importance of the CYCORA package used inside the
assimilation cycle in the case of the Christmas Storm of December 26, 1999, for which remarkable
results were obtained. On the other side, one should be aware that the operational tuning of CYCORA
package is a kind of a compromise between a better representation of the tropical convection and a
more realistic simulation meso-scale convective phenomena, using the same free parameter tuning for
the Arpege global model and the limited area model, Aladin. The further use of CYCORA-bis
package for the simulation of the same case have not cured the deficiencies of the CYCORA
simulation: the better representation of the quasi-stationary convective line, pre-existing ahead the
squall line was lost and the precipitation field was more fragmented (see figure 5). Opposite, a more
realistic structure of the vertical velocity field was obtained.

The impact of the non-hydrostatic effect was not too big. Only a smaller influence of the taking into
account the cloud-environment pressure difference and a slight decrease of the level of the maximum
vertical velocity were noticed.

Besides the problems of the quality of the initial data and of the common tuning for the global and
limited aria model, other fundamental problems appear by increasing resolution, the Bougeault
scheme not being initially designed for meso-scale models. Some of the closure assumptions, like the
existence of the quasi-equilibrium between the cloud and the environment lose their viability. The
equilibrium between the large scale-forcing that destabilizes the atmosphere and the convection
development that removes the unstable layers is realized in so called convective adjustment time. For
large characteristic time of the large-scale forcing, the adjustment can be considered instantaneous,
what represent in fact the quasi-equilibrium hypothesis. For a fast variation of the large-scale forcing,
this hypothesis is not valid any more and the convection parameterization can be done by using the
values of the large-scale parameters at a given moment. Some parameters characterizing convection,
as mass flux or fraction area covered by clouds should become prognostic variables. Such a prognostic
development of the Bougeault scheme has been already carried out by Luc Gérard (2000).
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Fig.4 Composite of METEOSAT infrared images and radar reflectivity for July 21, 1992, 17-20
UTC (after Finke, U. and T. Hauf, 1997).
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Fig.5 One hour cumulated precipitation for a simulation using the CYCORA-bis package, July
22,1992, 17-20 UTC
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Doctor Loik BERRE

Representation of forecast error spatial covariances

for a variational assimilation in an atmospheric limited area model
Summary of the PhD defended on April 19, 2001 in Université Paul Sabatier (Toulouse)

In the framework of data assimilation, observations and a background are combined in order to obtain
an estimation of the atmospheric state that is as accurate as possible. The background that is used is in
general a short range forecast. The variational data assimilation consists in minimizing a cost function
that measures the distance between the estimated state and the different information sources that are
used, weighted by the accuracy of each of these information sources.

The implementation of a variational data assimilation thus involves the spatial covariance matrix of
background errors, noted B. The role of this matrix is to filter the observed information and to
propagate it spatially and in a multivariate way. In this work we are interested in the representation of
the matrix B for a limited area three-dimensional variational assimilation (3D-Var), and in particular
in the possibilities that are offered by a bi-Fourier approach in this perspective.
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We have first considered the spectral and vertical variabilities of these covariances on a limited area.
Under the assumption that spatial covariances are homogeneous horizontally, the bi-Fourier approach
allows indeed to study and to represent these variabilities in an economical way: in this case the
covariances between spectral coefficients whose wave vectors differ are equal to zero, and the matrix
B of three-dimensional spatial covariances reduces thus in spectral space to a block-diagonal matrix.
The data basis that is used to study these covariances consists in a set of differences between forecasts
that are valid at the same time for different ranges. In accordance with what was found in global
models, it appears that the error structures that correspond to small horizontal scales tend to have also
a small vertical extension. In addition to this, horizontal auto-correlation functions present a vertical
variability: they tend to broaden with height. Regarding multivariate features, small scale error
structures are moreover less geostrophic than large scale ones. We have been also interested in
cross-covariances involving humidity, which are usually neglected, and whose spectral variability is
also noticeable.

A bi-Fourier formulation of the background error constraint term for a limited area 3D-Var
assimilation has been studied then. This formulation allows to resolve the analysis globally (without
the problem of data selection of the Optimal Interpolation), with an adequate preconditioning,
non-separable forecast error covariances and non-zero increments near lateral boundaries. An
incremental approach can be introduced easily moreover. The periodicity of Fourier functions is likely
to lead to artificial analysis increments near lateral boundaries. Assimilation experiments with a single
observation indicate that this problem is limited when the width of the extension zone (that is used to
ensure the biperiodicity) is larger than the horizontal decorrelation length of forecast errors. When
compared with the Optimal Interpolation, the 3D-Var assimilation system that is obtained in this way
appears to have a positive impact on the forecast quality.

We have finally compared two different approaches regarding the multivariate formulation of a
limited area 3D-Var assimilation. The first one is based on a tangent-linear calculation of geostrophic
wind errors and on the assumption that errors on mass, ageostrophic wind and humidity have
horizontally homogeneous auto-covariances and zero cross-covariances. The second one uses a
calculation of errors on vorticity, linear regressions and the assumption that the errors on vorticity and
on the different regression residuals have horizontally homogeneous auto-covariances and zero
cross-covariances. It appears that the second approach allows to relax the geostrophic assumption to a
larger extent as a function of latitude, height and horizontal scale. The behaviour of the tangent-linear
calculation of geostrophic wind increments near orographic regions and of the humid balance are
moreover examined, in addition to their respective impacts on the forecast.

Doctor Francois BOUYSSEL

Variational analysis of surface parameters in meteorological models.
Sort summary of the PhD defended on June 29, 2001 in Université Paul Sabatier (Toulouse)

The analysis of soil temperature and humidity is important in the meteorological models to forecast
accurately the evolution of the atmospheric fields near the surface and in the mid-troposphere. A
variational analysis taking into account the temporal dimension and uncoupled with the upper-air
analysis is developed to assimilate 2m observations of temperature and relative humidity in a single
column model.

A sensitivity study of 2m forecasts has confirmed the importance of the total water content analysis in
situation of strong solar radiation and the importance of initializing the other prognostic variables of
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the ISBA land-surface scheme has been assessed. The topology of the cost function has been studied
using simulated observations. The uncertainty in the distribution of water between the two surface
reservoirs and the influence of various parameters (water stress, fraction of vegetation, solar radiation
intensity, frequency of 2m observations, length of the assimilation period) on the quality of the
analyzed surface fields have been evaluated. The covariances of background errors used both for the
optimal interpolation and the variational surface analyses were estimated on the experimental site
MUREX with a direct method (using observations) and a Monte-Carlo one. These two analysis
schemes have been tested over a full annual cycle with simulated and real observations. It has been
useful to define different assimilation windows according to the associated time scales of the analyzed
surface fields in the variational analysis. This method gave better results than the optimal interpolation
because of the temporal consistency of the observations on the assimilation period for the total water
content analysis and the assimilation of asynoptic observations for the fields with short time scales
evolutions. Both methods are however very sensitive to the presence of 2m biases which are not
caused by surface errors, pointing out the importance of the model quality in terms of radiative and
hydrological forcings.

Doctor Luc GERARD

Physical parameterisations for a high resolution operational

numerical weather prediction model

Summary of PhD presented at Brussels Free University on August 31, 2001 for the doctorate in
Applied Sciences

In a first part, we provide an up-to-date description of the whole set of physical parameterisations used
in the operational Aladin model (this part is also published separately as the documentation of Aladin
Physics, available on the web site).

We focus then on the present parameterisation of deep convection. Our personal contribution to this
concerned the entrainment of horizontal momentum into the convective cloud. We then discuss the
main weak points and the hypotheses of the scheme that would need revisiting in order to reduce the
mesh sizes, and propose paths to new developments.

We assess more deeply two proposals emerged from this discussion: using prognostic variables for
convective activity, and introducing a distinction between the properties of the air at the immediate
cloud vicinity (‘‘environment’’, which is the air entrained into the cloud) and the value of the resolved
model fields.

This leads to the development of a prognostic scheme for the up- and downdraught vertical velocities
and active mesh fractions. Such a scheme should still be complemented by a prognostic
parameterisation of the suspended condensate (still in development by others) and a few other
enhancements that we propose.

The implementation of the prognostic scheme includes the advection by the resolved wind of the 4
new prognostic variables, performed in grid point only. Further tests confirmed that no coupling was
necessary for such prognostic internal variables.

A first set of tunings of the scheme was performed in Single Column Model. This showed for instance
that shortening the time step (similar to reducing the mesh size in a 3D model) induces a progressive
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extinction of the prognostic scheme, while the diagnostic scheme proceeds by abrupt cuts (following
the feedback of the resolved precipitation) of its activity.

Validation and behaviour tests were performed in Local Area Model (ALADIN) at two different
resolutions and in Global Circulation Model (ARPEGE) at four different truncations.

Behaviour tests yielded a spin-up time of about half an hour, consistent with observations of
convective systems. The convergence of the prognostic scheme with the diagnostic scheme for very
large time steps was tested by lengthening artificially the physical time step in the convection routine,
for both schemes. We observed a good convergence when multiplying the time step by 30, which
alerted us that the convergence of the results was not be expected with the present truncations used in
the GCM. The tests in GCM at different truncations showed indeed always different behaviours with
the diagnostic and the prognostic scheme.

The more progressive start of the prognostic scheme leads to a slower development of the convective
activity than with the diagnostic scheme. To compensate this, it helped reducing the entrainment
coefficients (which modulate the cloud activity), but we think a wider re-tuning would be welcome.

The impact of the new scheme on the global budgets has also been approached. Zonal diagnostics
suggest a possible enhancement by the prognostic approach, of the temperature and water vapour
mean tendencies; but more systematic tests should be done after a complete tuning.

The experiments brought new insights in the behaviour of the convective scheme and on the problem
of merging contributions from the subgrid deep convection scheme and the resolved precipitation
scheme. The use of meshes thinner than 5 km requires to leave the hydrostatic approximation in the
large scale equations, and we envisage potential refinements of the parameterisation in this case.

ALADIN PhD Studies

1. Radi AJJAJI : "Incremental deficiencies in ARPEGE 4D-Var assimilation
system'"'

As it was discussed in the last ALADIN Newsletter, a number of experiments made with the
ARPEGE 4d-var system, to diagnose the problem of the appearance of large positive humidity
increments over some subtropical land areas, were performed. They didn’t reveal any interesting
result. They were, for most of them, rerun because of a dirty error in the 4d-var chain scripts used. But
again without any new result. For remember these experiments were carried out to study :

e the impact of simplified physics,

e the impact of a "multiple truncations" incremental approach,
e the impact of a "unique truncation" incremental approach,

e the impact of Full-Pos on the increments,

¢ ...eflc.
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The overestimated precipitations {linked to this large positive humidity analysis increments) observed
on Sahara region, are also present over the USA in June/July period, and on other subtropical hot
regions. It has been shown that these large short-range forecast errors exist in ARPEGE but not in
other models as the ECMWEF or UKMO ones.

Thanks to Francois Bouttier, sensitivity experiments, executed with no specific humidity in the cost
function, revealed the presence of a non-zero gradient with respect to the specific humidity parameter.
So it turns out that there is something annoying in the TL/AD formulation of the dynamics. The
specific humidity increments are caused by the linearization of three terms in the dynamics :

Cp=q Cpy+ (1-q) Cpg
R =q Ry +(l-q) Ry
d(RT) = TdR + R dT
This three terms are coded respectively in GPRCP, GPRCP and CPG. d{.) indicates the Lagrangian

derivative. Indices v and d stand for "dry" and "vapour” respectively.

Experiments done by F. Bouttier revealed also that more than 90% of the humidity increments are
caused by the adjoint of the third above equation.

This fact happens, for example, in Sahara region because, apparently, there is a combination of high
temperatures and large horizontal gradients of (RT) on the model surfaces. One must keep in mind that
this is not due to incorrect adjoint formulation, it is a feature of the dynamics equations. it seems that a
solution of the problem could be the introduction of some extra terms into the TL/AD models, to
prevent large local derivatives. The problem is probably not limited to the humidity field.

As a first confirmation of this investigation, an experiment consisting in forcing R, by Ry along the
4d-var minimisation, is performed.

d(RT)=(Ry- Ry} Tdg + ...

digrad g) = (Ry - Ry) T d(gradT)
As it can be seen on the figures below, the problem disappears completely. But putting -

Ry = Ry

1s not the solution of the problem, it is just a mean to confirm the importance of local derivatives in the
TL/AD part. More investigations need still be done to find a scientific reasonable cure.

From figures, one can notice that, when compared to 3d-var, the experiment with R, forced to Ry is
the better one, indicating that the formulations of the TL/AD of dynamics still need some tuning to
work correctly.
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Iigure 1 : Convective precipitations (00+24H) over Sahara area, for the period between 01/06/2000
and 10/06/2000. Right column : operational charts. Left column : 3d-var reference charts. Middle
column : results when forcing R, to Ry in 4d-var.
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Figure 2 : Zonal means of specific humidity (right), relative humidity (middle) and temperature (left).
From top to bottom : operational 4d-var against 3d-var, adiabatic 4d-var against 3d-var, unique
truncation incremental 4d-var against 3d-var, experiment R, =R, against 3d-var.
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Figure 3 : Same as figure 2, but for
assimilation experiment.

zonal means averaged on standard levels over a 10-days
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2. Jean-Marcel PIRIOU : "Correction of compensating errors in physical
packages ; validation with special emphasis on cloudiness representation'’

See "Ways to address the issue of compensating errors in physical parameterizations" by Jean-
Marcel Piriou in the proceedings of the 10th ALADIN workshop and the ALADIN & ALATNET
reports for Toulouse in this Newsletter.

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

Last news in Newsletter 19.

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

Last news in Newsletter 19.

ALATNET PhD and Post-Doc Studies

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

A variational assimilation technique is considered to analyse the soil variables by assimilating 2m data
of temperature and relative humidity. We consider 2-D (z and t) variational approach, under the
assumption of horizontal decoupling of surface processes between grid points. This hypothesis is
firstly supposed considering the small scale involved in the soil processes far from the actual grid
mesh in NWP (few meters against few km). A validation test is then designed to evaluated the
influence of neighbours grid points. Thus, the method is applied on every grid point singularly and the
gain matrix is directly computed given the small dimension of the problem. The variational technique
keeps count of the full physics of the model and therefore the corrections applied on the control
variable are adapted to the current meteorological conditions and the grid point characteristics
(texture, vegetation fraction, LAI, ... and the previous soil state). The observation departures are
computed at the synoptic time (00 06 12 18 UTC) and a linear estimation of observation operator is
obtained by applying a perturbation to the control variable (W, Ty, W), T),). A first test on a 48 h time
window for the total soil moisture content (W) analysis is presented. A sequential assimilation cycle
every 6h is also studied as it allows to focus on specific problems.

The linearized variational approach

The assimilation of the data in NWP consists in best fit the data and the model previous information.
This optimal state is obtained by the minimization of the cost function J(x), of the form:
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JX) =750 + 7000 = Ve (x - x O B (x-x 2+ o (y - HGOY RV (y - H(x)) (1)
where:
% 1s the control variables vector (x =(X;) 1 <i1<n)
x % is the control variables vector (x2=(x?) 1 <1<n)
y is the observation vector (y =(yi) 1<1<n)
H is the observation operator, H its linear approximation
x! is the real state, y ' = H(x")
B is the matrix of forecast errors covariances

R is the matrix of observation errors covariances

i NG t nT

B = (x—x, )6, —x") 1< jen R==y)y=¥%) < jsp
The obscrvation operator H transports the state vector x into the observations space. This includes
geometrical and physical interpolation as well as integration in time. This method needs normally an
effort of coding the tangent linear and the adjoint of the direct code of the model in order to perform
the minimization of the cost function. For low dimension problems, the minimization of the cost
function can be imposed directly by the expression:

Ve d(x)=0=B"!(x-x? + HI R (y - H(x)) (2)
When this condition is satistied x = x %, The H operator can be expressed by the Taylor prime order
expansion under the linear hypothesis:

H(x+8x) = H(x) + HOx (3)

By substituting the expression (3) in the equation (2) and rearranging it, is obtained:
Vidx9=0=B"!x-xH+HR! (y- Hx) -H(x*-x?) (4)

x4=x?+ BHIHBHT + R)"1(y - H(x?) (5)

where the terms:

K = BHT(HBH + R)"! y- H(x?) (6)

are respectively the gain matrix K and the innovation vector. This equation recalls the formulation of
the Best Linear Unbiased Estimate (BLUE) but including the integration in time. The method requires
an extra integration of the model initialised with a perturbed state of the control soil variable to
analyse. The perturbation provides a linear estimation of the Jacobian of the observation operator H.
The linear hypothesis is best satisfied in the vicinity of x b 50 the method is suitable to be applied for
small correction of the first guess.

Application of the method for Wy analysis

The analysis of total soil water content W), of the ISBA scheme using 2m observations (temperature T
and relative humidity Hu) is presented as an example. Considering the Zm variations between the
guess & and its perturbation G
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The matrices B, R, H, used for the direct computation of K are simply:
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The innovation vector is given by the difference between the observation and the reference at the grid
point for T2, and Huz,,. Here no approximation is required, but the difference is performed at the grid
point instead of the observation point. This practically implies a previously analysed field for 75, and
Huzy,. The form of the innovation vector is as follows:

y—H(xb):( AT AH) AT AHung)

The experimental frame to test the convergence

To investigate the general convergence of the method, several experiments are performed. A model
run initialised with a well known reference state of soil moisture Wyer is used to extract simulated
observations (OBS=GUESS of the reference run). The error of the analysis is evaluated as:

Err ( Wg) = H/mf - Wanan'_;si.s‘ (8)

The accuracy of the method to retrieve an error equal to the perturbation applied is fair. For a
perturbation of W, = 10 mm applied on each grid point, the use of simulated observations allows to
retrieve a correction of 10 mm with a mean absolute error lower than 5.2 10 ¢ mm. The accuracy is
dependent on the error covariances assumed for the background and the observation terms. Therefore
to have a greater convergence towards the simulated observations, the standard deviations (o) for
observational errors are chosen of low magnitude (0.01 X for Ty, and 0.1 % for Huz,y,), and that for
background (Wp) is put to 100 mm. A set of randomly generated state of W, with given mean and
standard deviation i1s now considered as first guess. From the different departures (W1, W2, W3 for
wet guess, D1, D2, D3 for dry guess) generated with a linear random distribution around a given mean
value it is checked the convergence towards the reference (Wr).

The perturbation G’ is produced from the guess G according to the following condition:

VVG +0 I(W - W ) Uc WG< and
- - f il e

%, - f)‘ (% i ,Z‘ P I Whgre mel — (Wﬁ _ w/r“lh)/z (9)
VV;? - 0'1'(Wc - H/wi!f) if Wp}> W;)w(

Coupling files are taken from the 16-17 June 2000 and the observations are generated from the

reference run without noise (perfect observations).
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Assimilation on 48 hours time window

A 48 hours test from the different departures gives indication of mean convergence. The maps of W,
errors show some patterns of not convergent points over eastern Europe and southern [taly that can be
put in relation with the synoptic situation. The main reasons for the poor local convergence can be
attributed to the little information content in meteorological perturbed areas or in mountainous
regions. Anyway, by iterating the convergence it is reached an equilibrium state (from every W,
departure} where the percentage of total land points that converge with an error lower than 10 mm is
around 70 % and becomes greater that 94 % if we consider errors lower than 30 mm.

A 6h sequential assimilation cycle

Following the results of the 2-D (z and t) variational approach for a long time window, the method has
been applied in sequential way with a 6 hour forecast cycle. This allows to better understand the
relations with meteorclogical situation and to see the impact of each network assimilated. The H
matrix is evaluated considering 6h forecast (at time t) starting from the guess G and its perturbation G’
(initialised with the corresponding values of W), at the time t-6h). The convergence at the end of the
48 hours period (after 8 cycles) is reached with an error lower than 10 mun for 82 % of the points and
96 % if we consider errors lower than 30 num.

Stucly of the behaviour of the H matrix

The estimation of H matrix by mean of a perturbed forecast could lead to undesired variation of other
near-surface or vertically cumulated fields. Particularly the precipitation (as shown in figure I), the
10m wind, and the incoming solar radiation (and also the cloudiness to cover nocturnal hours) are
considered. A further test is done to put in evidence the effect of the synoptic situation on 2m
temperature during the integration. The figure 1 shows the time-step evolution of the guess and the
perturbed run for Ty, at 2 points located respectively in clear sky and rainy situation. Although the
mean behaviour of T2, 1s similar, with a higher temperature for perturbed guess field, the resulting
gradient is of opposite sign due to stronger oscillation in rainy conditions. This leads over certain areas
(figure 2 left) to a noisy representation of the H matrix, which is responsible for the local poor
convergence. Those situations are likely to occur when the atmosphere is interested by precipitation
events, reduced solar radiation flux {cloudy condition) or strong lateral advection. A set of constraints
are applied by masking grid points where the sensitivity to initial conditions (evaluated as difference
between the guess and its perturbation G - G”) overpass a given threshold. As a result the main noisy
patterns shown in figure 2 (right) are masked out.
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Figure 1: 2m temperature evolution in clear sky (Western point :47.27;3.10, left curves) and
rainy situation (Eastern point: 53.70;17.01, right curves)

H mat. Exp: 20000616 at 12 UTC - D(T2m)/D(Wp)

H mat. Exp: 20000616 at 12 UTC - D(T2m)/D(Wp)
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Figure 2: H matrix term at 12UTC of 20000616 - ATy, / AW, (K/m); left: no mask; right: mask

of sensitive zones

Validation of the horizontal decoupling hypothesis

A validation test is designed to prove the horizontal decoupling hypothesis. The reference state of soil
moisture Wy,r is taken as the medium value SWi=0.5 over the entire domain of ALADIN-France and
simulated observations are generated with a 6 hour forecast. The guess (with a modified soil moisture
Winoa) 1s taken as SWI=0.75 within a box of about 400 x 400 km centred over France and SWI=0.5
elsewhere. Inside this main box four other boxes are placed (size 10 X 10 km at SW/=0.25, 20 x 20 km
at SWI=0.25, 40 x 40 km at SWI=0.5 -equal to reference-, 60 x 60 km at SWI=0.25), to test different
scales and to observe the influence on grid points close to the boxes. The model is initialised at 6 UTC
and 6 hour forecast is produced. Results are plot in figure 3. The initial difference between the guess
and the reference for the soil moisture is plot in figure (a). The difference between the guess and the
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reference in the 2m temperature and relative humidity at 12 UTC are plotted in figures (b) and (c). The
analysis of soil moisture is then obtained at 12 UTC with the constraints elaborated.

Horiz. Decpl Exp: (G-SimObs) 20000616 at 06 UTC Wp Horiz. Decpl Exp: (G-SimObs) 20000616 at 12 UTC T2m  Horiz. Decpl Exp: (G-SimObs) 20000616 at 12 UTC H2m  Horiz. Decpl Exp: (G-SimObs) 20000616 at 12 UTC Wp
[ R e Bea e e 5. m--m-- PSP e
. . 1 L) - NIt &

Yy

T

Figure 3: Test to assess the horizontal decoupling at 20000616 at 12 UTC for a modified
initialisation of W), at 6 UTC. The initial span Wy, - Wyeris shown in (a). (b) and (c) report the
ATy, and AHuy,, obtained after 6h integration (innovation vector for the soil moisture analysis).
The residual error after the analysis done at 12 UTC (Wapaiysis - Wref) is given in (d)

The results show a net impact of the structure of W), on the 72, and Huyy, fields with conservation of
all scales features both for 73, and Hup,. The boundaries present some extended signal of lower
magnitude. The intensity of the signal depending on the horizontal scale of the box confirms also
some small influence. Finally the analysis is able to retrieve the reference with good approximation in
the inner box and reduced overshooting effect on the boundaries.

Conclusions and perspectives

It has been evaluated the use of a linearized variational technique for the total soil water content
analysis from 2m simulated observation and for different time windows. The results are encouraging
and further tests are necessary to validate the method with real observations. Particularly interesting is
the 6h time window as it allows comparison with the statistical OI method. The study of the H matrix
highlights several features related to synoptic situation. The mask of sensitive zones allows to further
improve the convergence towards the reference state. In future work, the dynamically derived
coefficients of correction provided by the variational method will be compared to the statistical OI

coefficients used operationally.

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"

The latest results are described in the ALATNET report from Prague in this Newsletter.
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3. Cornel SOCI : "Sensitivity studies using a limited-area model and its adjoint
Jor the mesoscale range''

The investigations of the behaviour of the gradients at high resolution have been continued on the one
hand to distinguish which was the mechanism for developing strong punctual sensitivities over the
Alps in the so-called "'The Second French Storm’ or *T2’ storm, and on the other hand the using of
linearized simplified physical parameterization in adjoint ALADIN model. The accuracy of the
linearization of the simplified physical parameterization has been compared with the nonlinear results.

Some comments regarding the *T2’ storm

When using a model integration area with high resolution, one of the characteristics is a better
described orography. Also the parameterization of physical processes has to be able to simulate
mesoscale feature of the atmospheric flow. During a strong advection, if high mountains barrier is
encountered, strong gravity waves are generated. In this case, a numerical model will produce even
higher energy coming from gravity waves than in reality. With a proper time step and a good physical
description (e.g. surface drag and vertical diffusion) this energy is dissipated and the model remains
stable.

For avoiding numerical instability in the computation of the gradients, the adjoint of a direct model
needs also a proper physical description of the atmospherical processes. The difficulty of developing a
complex adjoint model arise not from the linearization of the primitive equations but from the physical
processes due to the strong nonlinearities and discontinuities. Buizza (1993) showed that an important
physical parameterization for the adjoint models is the planetary boundary layer scheme. In our
experiments, using adjoint of the ALADIN model, the results have shown that for a coarser domain
(e.g. Irish Christmas Storm), the simple representation of the vertical diffusion and gravity wave drag
was enough to prevent the development of non-physical structures in PBL. When using a high
resolution area, this poor linear physics is no more sufficient.

The results for T2 storm have revealed very strong gradients without meteorological relevance. To get
rid of this spurious structure, several sensitivity studies were followed, we recall the reducing of the
Eulerian integration time-step from 40 to 10 s having no effect and, the changing of the trajectory
truncation in the adjoint model. Also, a retuning of boundary layer height and the scale factor for the
wind speed in the crudest linearized simplified physics has been performed. The results, has revealed
that the later approach is more appropriate but the effect was not only on the non-meteorological
structures but also on useful part of the gradients.

Trying to answer the question why they have appeared we have searched for a key in the 18-hours
forecast. A temporal sequence of spatial vertical cross-section along a relative direction where the
gradients with the biggest magnitude have occurred have shown at +6h the existence of a strong
baroclinic region in the upwind part before the mountains. Immediately downwind there is a turbulent
region as suggested the form of the isentrops. Using the adjoint model from +18 hours to +0, the
gradients of the forecast error norm were computed. As the normal flow is westward, in adjoint the
wind tend to advect perturbations eastward. The results has demonstrated that with the 60 s time-step,
the model becomes unstable in the last few hours of backward integration, the magnitude of the
gradients having an exponential increase. An explanation is that the strong wind existing in the last
hours of the integration corroborated with the improper time-step have produced a model stability
criterion violation. Since for 40 s the instability has vanished, although big but not unrealistic
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sensitivities have developed, it appeared the necessity of a better description of the physical processes
in the adjoint model.

The more complex simplified physical parameterization scheme proposed by Janiskova et al. is based
on the vertical diffusion equation with a first-order closure for the exchange coefficients. During their
tests some spurious noise close to the surface have been noticed. It was discovered that this problem
was derived from the vertical diffusion scheme, and especially from the function of Richardson
number, f(Ri). To overcome the occurrence of the artificial noise, a modification of f(Ri) to ensure a
smaller derivative by a factor 10 in the central part, around the point of singularity, Janiskova et al.
tested and adopted for the tangent linear version of the vertical diffusion scheme.

Including the vertical diffusion and gravity wave drag schemes in the ALADIN adjoint model, the
results after 3h of integration have shown a proper magnitude and pattern for the computed mesoscale
gradients. Using a completely adiabatic adjoint model, the computed sensitivities have big values
mainly under the model level 20, about 2800 m. This result also suggests the necessity of a better
description of PBL processes in adjoint model. When the simple linearized physics is included with
default values for the boundary layer height and the scaling factor for the wind stress, the gradients
values diminish compared to the adiabatic case, but remain big enough not to be used like small
perturbation in the initial conditions. Yet, the simplified physics produces the smoothest vertical
profiles and they are the most efficient in damping the undesired spots of gradients over mountainous
area. With retuned values, the simple linear physics produce vertical profiles close to those of the
simplified physical parameterization case. Unfortunately, it was not possibly to carry out the 18h
adjoint integration using simplified physical parameterization since it requires a huge computer
memory for storing of the trajectory. Nevertheless the aim of this linearized physics is not so much
for 18h sensitivity studies but for no more than 6h mesoscale gradients computation which should be
useful for a future 4d-var assimilation in ALADIN model.

Towards a better precipitation forecast?

In fact, even if a posteriori, the improvement of the precipitation forecast could be seen as one of the
latest but not the last challenge of using the mesoscale sensitivities. The questions to be answered
include: (1) Could be improved a bad forecasted precipitation field without modifying the model
initial humidity state variable ? (2) Using the gradients method for changing the initial conditions, it
could be possible to re-forecast precipitation where the model was not able to produce but they did
occur in reality? Maybe one of the questions should have the answer expected from simple
consideration of model dynamics or physical parameterization. However, we are not going to search
the answer in this part, but primarily in the analysis etrors.

As a case study, two spring situations have been used. We consider they are relevant for our purpose.
They were selected because the precipitation forecast was bad, both amount and localisation. The
integration domain used in the following experiments was ALADIN-France operational,
(300x300x31, Ax=9.5 km). The gradients of 6 hours forecast errors have been computed starting from
the verification time, 06 UTC. By adjusting the initial model state with a fraction of the gradients, the
tinal purpose was the improvement of the 6-hours precipitation forecast.

Validation and accuracy of the linearization of the simplified physical parameterization.

Using the Taylor formula the global mathematical correctness of the linearized code of the simplified
physical parameterization for ALADIN model with respect to the nonlinear version was done. Starting
from a defined initial state, x, the accuracy of the Taylor formula is computed in the vicinity of a
trajectory which is a nonlinear forecast. The testing perturbation, dx, is chosen at random. The
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standard validation of the tangent linear code have been performed for 7 steps, with 60 s time-step.
The gravity wave drag, vertical diffusion and stratiform precipitation schemes were successively
switched on. The results have shown a good accuracy of the linearization when using the schemes
individually or in combination.

Comparisons have been done for the 3-hours evolution, on one hand of perturbation computed with
the tangent linear model, and on the other hand of the finite differences between two nonlinear
predictions using the simplified physical parameterization package. If taken individually, the
linearization is valid for each scheme. Also when combining vertical diffusion with gravity wave drag
scheme.

The results show that the nonlinear model become unstable for the small perturbations. The degree of
the instability of nonlinear model is case dependent. For a good linearity when using large scale
precipitation scheme together with vertical diffusion and gravity wave drag, one has to activate the
smoothing functions.

Gradients computation

The two synoptic cases considered in our study have a general feature namely the 6-hours time
window for gradients computation. This was the limit enforced on one hand the technical reasons and
on the other hand the requirement to work within a time window which is supposed to be used in a
future variational assimilation.

For the experiments using the adjoint model, we were concerned with sensitivity pattern when
including simplified physical parameterization for gradients computation. The results for several tests
have revealed that a parameter having a strong influence in gradients computation is the minimum
critical thickness for precipitating clouds (ECMNP inside the code). Moreover, as long as convective
scheme is not included in the adjoint model, it contributes to the trajectory only. This makes the
adjoint model including large scale precipitation scheme to be much more sensitive to the physics
used for creating trajectory than an adjoint with the dissipative part of the physical parameterization.

Concluding remarks

Several experiments using simplified physical parameterization as well as tangent linear and adjoint
versions have been carried out. Due to technical reasons, the time window chosen in our tests was
mainly 6 hours.

A first set of experiments performed for the Second French storm, have revealed that the spurious
gradients structure developed over the Alps when the simple physics is included in adjoint model,
vanish if simplified physical paramelterization scheme (vertical diffusion and gravity wave drag) is
used. This result obtained for a 3-hours time window has demonstrated the necessity of including a
more sophisticated physical parameterization in the adjoint model.

The validation of the linearization of the simplified physical parameterization, that is the dissipative
part plus large scale precipitation, has been performed as well. The results have shown that the tangent
linear model describing the evolution of a perturbation of the order of magnitude of analyse
increments fit the finite differences between two nonlinear forecasts. The nonlinear model become
unstable at small perturbation. To obtain a good accuracy it is necessary to use the smoothing function
both in direct and tangent linear models.

An adjoint model including a more sophisticated description of the physical processes become very
sensitive to the trajectory. This is the result obtained when in adjoint model, large scale precipitation
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scheme was included besides vertical diffusion and gravity wave drag. Also it has been revealed that
even a posteriori it is very difficult to ameliorate a failure of a precipitation forecast without a direct
changing of the specific humidity state variable. Future work will concentrate in the direction of
improving the model humidity field using the adjoint method.

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

The second part of the first year in Ljubljana was mainly used for finding proper use of orography on
high resolution to enable forecast fields, which can be used for evaluation. The crucial field is the
vertical velocity field, which logically has big impact on the shape of the precipitation patterns.

Down to 5km resolution no negative influence on the forecasted precipitation fields caused by
orography can be found, neither in hydrostatic (H) nor in non-hydrostatic (NH) model runs. Further
increasing of the resolution can cause unrealistic wavy precipitation patterns over the sea (see figure
1). This is true for both, H and NH runs as well.

The case which was chosen to try to investigate this problem is the 20.9.1999, which is part of one
MAP-I(ntensive) O(bservation) P(eriod). The forecasting domain includes part of north-east Italy,
western Slovenia and parts of north-west Croatia. Domain size is 79*79 points (without E-zone) and
the main synoptic feature is a front which approaches from the west, had its main activity in northern
Italy and was already weaker, when affecting the target domain. A semi-Lagrangian time-scheme was
used and the length of the time-step was 30 seconds, while the horizontal resolution was
approximately 2.5 km.

This front caused quite some precipitation in the western part of Slovenia, which was also forecasted
by the model although the forecasted peaks are too high. Nevertheless the most important point
remains the influence of the used orography on the smoothness of the forecasted precipitation fields,
after it turned out that changes in the settings of the physics (like horizontal diffusion coefficients) or
the geometry (larger domain) did not cure the problem. If the minimisation algorithm is used (e.g.
Jerczynski’s cost-function), while producing the "clim" files the negative impact can be reduced for
the NH-run, but only if coupling is done from a non-hydrostatic run (see figure 2 - coupled from NH-
5 km). In comparison to this, figure 3 shows the precipitation field if the NH model is coupled from
H-5 km model (orography also with minimisation). For the hydrostatic run on 2.5 km however, the
better (with minimisation) orography reduces the negative influence more significantly.

To get completely rid of this waves over the sea I also tried to use orography on coarser resolution
than the other spectral fields. This means that the used orography, which is included in the "clim" files
was produced on quadratic grid, while the other spectral fields were on linear grid, which in fact
means an increase of the resolution by a factor of 1.5 . Thanks to Dominique and Ryad for giving
support, how to correctly include this "new" orography. The results show that the use of the smoother
orography (but still using the minimisation algorithm) gives the most realistic precipitation fields,
which means, that additionally to the reduction of the "ocean" waves, also the mountainous northern
part of the domain does not have that extreme differences of the amounts within short distance (see
figure 4).

Another "problem" that appears when trying to evaluate the model (and especially the advantages of
the non-hydrostatic version) is the fact that the differences between NH and H dynamics might be
small when compared to differences that come from other sources, such as the resolution of the
coupling model. Figures 5 and 6 should serve as an example to underline this fact. In figure 5 the
difference field between NH and H fields for the 850 hPa temperature forecast is plotted, while in
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figure 6 the same is done for the difference between NH model coupled from 5km and 11 km,
respectively. It can easily be recognised, that NH and H forecasts are more similar than the NH
forecasts from different coupling fields. The reason for the differences concerning the different
coupling resolution might partly be caused by some kind of shift. So it won’t be that easy to work out
the advantages of the NH dynamics in an objective way, because besides the above mentioned
problem additionally we have to deal with the fact that the density of observations is not high enough,
if the resolution is already down to 2.5 km or lower (MAP database therefore has to play an important
role).

The next steps will be to find the most proper coupling strategy (concerning the ’jumps’ in resolution)
and to investigate the model performance on several cases (in different synoptic situations), which
were already chosen out of MAP.

See also _: "Non-hydrostatic vs hydrostatic on high resolution", by Klaus Stadlbacher, in the
proceedings of the 10th ALADIN workshop.
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5. Jozef VIVODA : '"Application of the predictor-corrector method to
non-hydrostatic dynamics"

The latest results are described in the ALATNET report from Prague in this Newsletter.

An improved method to incorporate lateral boundary
conditions in a spectral limited area model

Gdbor Radnoti, January 2001

Introduction

This study was stimulated by the famous "Christmas storms" of 1999 (26 and 27 December). In these
cases two very intensive, rapidly propagating meso-scale cyclones, that developed over the middle
Atlantic, passed Western Europe. The forecast of these systems failed in most global models, partly
because around the times of cyclo-genesis only one observation over the Atlantic indicated the
existence of the systems and most of the data assimilation schemes have rejected these observations.
However, the French global model ARPEGE kept them and the cyclones were "reconstructed" by the
assimilation procedure. Therefore the ARPEGE forecast of the "Christmas storms" was reasonably
good, although the size of the systems was at the limit of scales that can be resolved by the global
model ARPEGE.

In such a case one would naturally expect that a higher resolution limited area model (LAM) coupled
with this basically correct global forecast performs even better in describing such a small scale
system. However, it was not the case for ALADIN and the reason was easy to find. The quality of a
forecast by a LAM is to a large extent determined by the quality of the coupling forecast. In the given
case, a LAM has no chance to forecast the storm if the cyclo-genesis is outside its domain and at the
same time the coupling model fails to forecast it. In such a case there is no way that the LAM gets any
information through the lateral boundary conditions (LBC) on the existence and on the entry of the
system to its domain. Even if the coupling model forecasts the system the coupling scheme may fail to
pass the information to the LAM and it was the case for ALADIN for these storms. Most operational
LAMs, including ALADIN, use the Davies relaxation scheme for the LBC treatment. In this scheme
the global model forces the LAM only at a "narrow" bend at the lateral boundaries of the LAM
domain. The width of this zone is typically at the range of 100 km. Additionally, the forcing field is
not directly the forecasted field of the coupling model for the given time, but a field obtained by
temporal interpolation between two forecasts of the global model (the time interval of interpolation is
typically 3 or 6 hours). If the method is a simple polynomial (linear or quadratic) interpolation it may
happen, and it was exactly the situation in the case of this study, that the system has no trace on the
coupling zone within the time interval of the passage because at the initial time (TO) the system is
fully outside the LAM domain and at the next coupling time (T1=T0+3h or T1=T0+6h) the system has
already left the coupling zone and it is fully inside the domain. Since the coupling model passes
information to the LAM only by its fields over the coupling zone at discrete times, the LAM has the
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chance to learn the entry of a system to its domain only if it had any trace on these spatially and
temporally reduced sub-fields.

The aim of this study is to investigate the possibility to change the temporal interpolation scheme
and/or the coupling scheme to overcome the limitations described above. The fact that ALADIN is a
spectral model using Fourier expansions in both horizontal directions offers promising solutions. On
the one hand we can change the temporal interpolation scheme by interpolating phase angles and
amplitudes rather than gridpoint values. In this case at the interpolation step the complete fields of the
coupling model are used and not only their projection on the coupling zone. Thus in principle it s
possible to retrieve the approximate location and depth of a wave-like system at any time of the
interpolation interval. The price that one has to pay for this is that of performing inverse Fourier
transforms on the coupling fields at each time-step after the spectral interpolation. Such a solution
may partly or fully solve the problem described. However, it may be the case that even such an
improved interpolation is not capable for retrieving the trace of a system on the coupling zone, or that
the Davies scheme does not perfectly passes to the LAM the characteristics of a small scale system
entering the domain. If it is the case, there is a possibility to modify the Davies scheme by introducing
an additional spectral coupling step. A spectral coupling scheme can be built up on the exact analogy
of Davies scheme. The difference is that the relaxation scheme is introduced in the spectral space:
small wavenumbers take over the role of coupling zone while large wavenumbers represent the inner
zone of the Davies scheme. This procedure provides a scale selection where "large scales" are
dominated by the spectra of the coupling model and the LAM dominates only the small scales poorly,
or not at all resolved by the forcing model. In such a scheme scales resolved by the coupling model
are forced to the LLAM no matter what the location of a system of the given scale is within the domain.
Therefore the LAM surely captures any system resolved by the coupling model and not only at the
time of passage through a narrow lateral zone. This is a tempting potential advantage of spectral
coupling. However, one can easily see that spectral coupling itself can not take over the role of LBC
treatment, since even the expression "lateral boundary" is meaningless in the case of spectral coupling,
where there is no geographical selection. Consequently spectral coupling can not eliminate spurious
wave reflection from lateral boundaries (or in the case of a spectral LAM spurious inward wave
propagation through the lateral boundaries), that is one of the primary aims of using coupling
schemes. Nevertheless, one may hope that a careful simultaneous use of Davies scheme and a "well-
tuned " spectral coupling can optimally combine the advantages of the two methods.

The following sections will discuss these possibilities with some spectral diagnostics and model tests
on one of the "Christmas storm" cases.

Amplitude-phase-angle representation of ALADIN spectral fields to improve shape preserving
properties of time-interpolation

The spectral representation of ALADIN fields is that coming from the subsequent one-dimensional
FETs (Fast Fourier Transform). As an example, when performing direct transformations, direct FFT is
performed on each "latitude” and the resulting Fourier coefficients are transformed again by direct
FFET along a "longitude". For a given zonal wavenumber the second transformation involves 2 FFTs,
one performed for the real part and the other for the imaginary part. Therefore in the final result of the
double FFTs a total wavenumber (j,k) j,k=0 can be described by 4 independent coefficients:

k k k k
an" er'r" jSr, Qjﬁ’

where rr means the real part of the second FFT on the real part of the first FFT, while #4 ir and ii are
the other three possible combinations. This representation is obviously not exactly the same as the
coefficients in the two dimensional Fourier series:

e oo

o, =Y Yot ere®

k=—oo jmece
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{x, y being scaled into [0, 2x] ). However, it is easy to deduce the conversion relationships between the
two representations. The result is:

ik K k Lk _ K *
Qf.k ~ QJA ) Q:{" Qf'k j Qin+QiV
Q r-"‘ = an-+ ij,- Q .‘J: = an-_ inr

0t =QF 0t it -.0%i0! .
Ay ik A

Q:’L"_“Q; _Qj-‘ Qij, 2-Qj‘_ Qj

Q=) + 0
3 -k Jk
T = ) Y2

Q‘,ln. (Qg + Q, ) (2)

Q=7 -0
Q' =~ 0%y

Jii

When linear interpolation is performed between two fields the result is the same no matter if it is
performed on the gridpoint values or on the spectral coefficients, and no matter which one of the
above described two spectral representations is used (this is because both FFT and (1) (2) are linear in
()). Another possibility would be to perform the interpolation between amplitudes and phase-angles.
The potential advantages and problems related to this will be discussed later, Now we want to see how
one can obtain such a representation from the standard one. First let us consider the 1 dimensional
case:

The amplitude phase angle representation means that a wave is described by A;sin(jx +A;). This
means that for a wavenumber j >0 :
Ol e™+ 0V e My, sin(jx+A,) 3)

must hold, the left hand side being the cumulated contribution of wavenumber j in the 1 dimensional
Fourier series :

iQi el'j-\'

jmmoo

Consequently :
Q7 e + Q7 e =™ +iQ " + Q7™ +iQ e = A sin(jx +A,)
L 2
Q/ cos( jx) +iQ; sin(jx)+iQ/ cos( jx) — Q/ sin( jx) +
0,7 cos(jx) —iQ;’ sin( jx) +iQ; cos(jx) + @, sin(jx) = A, sin(jx +1,)

The left hand side contains imaginary terms that must vanish. This leads to the complex conjugate
relationship between positive and negative indices. Then we obtain :

0’ .
arctg(——=) if Q’>0
2 2 .2 Q{.
A; =407 +4Q7 A= j (4)

T+ arctg(——m}; ) otherwise
i
Now let us consider the problem in two dimensions, Analogously to (3) the Fourier series contributes
to a positive wavenumber pair j, k >0:
Qj.kei(j.\”rk,\‘) + Q—j,—keni(j-\"Pk_\') + Qj.—fk'ef'{_."-\'—f\')') e Q"jske"f'(j-\"'k}'} (5)
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On the analogy of (3) the first two terms of (5) define a wave with amplitude and phase angle Ajx,
Mk and the second two terms another wave with amplitude and phase angle Bj k., [k, and the result
is a superimposition of the two plane waves:

QR @ik TR A sin( i+ ky + A )

Q_i,—kei( n=ky) + Q—j.ke—i( v=kyy _ Bj‘k SiI’l(jA"‘“ k}’ + L j,k) (6)
Then the counterpart of (4) is :
ik
arctg(—Q;k ) if Q’rjk>0
: kg gk :
Aj,,\,=4Q o +4A0T 7\”_2 Yok
T+arctg(~ ;.k ) otherwise
i
and (7
j -k
o .
arcte (- Qj'"k ) if 9750
2 gk z J-k 2 !
B =407 +40Q7 ", g = ik
T+ arctg( - ;—k ) otherwise
i
and reversely :
QM = A, sin(h )12
Q7 =—A,, cos(h;,)/2
(8)

Q)" = By sin(i )/ 2
0/ =-B,, cos(i;,)/2

For the set of (k) plane waves the total wavenumber direction is in the first quarter of the plane,
while the set of (j,-k) pairs falls in the fourth quarter. It means that the total set of the waves spans the
half-circle, as it can be expected:

AL\

B.u

If j=0 or k=0 (but not both are zero), then (5) contains only 2 terms and the problem reduces to the one
dimensional case. Then the first two equations of (7) and (8) are sufficient. The missing pairs (-/, &}
and (-/,-k) of (8) can be determined from the complex conjugate relationships. The combination of (1)
and (7) provide the conversion formula in one direction and the combination of (2) and (8) in the
opposite direction. Then the temporal interpolation between the spectral fields can be realized by a 3
step algorithm: for each wavenumber pair the two phase-angle amplitude pairs are computed, then the
interpolation is performed between amplitudes and angles, finally the so obtained new amplitudes and
phase angles are transformed back to obtain the new spectral coefficients.
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The potential advantage of such a scheme can be illustrated on Fig. 1 in one dimension:
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Figure 1 : A single wave (wavenumber=3) at initial, final time and at middie
time obtained with different interpolations

We can see four waves with wavenumber 3. We defined a wave with a given amplitude and phase as
an initial wave and another one with an increased amplitude and shifted phase as a final wave. Let us
assume that we want to estimate the state of the evolving wave in the middle of the time interval. It is
reasonable to assume that it is the amplitude and the phase of the wave that evolve linearly rather than
the gridpoint values. The first assumption leads to the interpolated wave denoted by squares and the
second leads to the curve denoted by triangles (and exactly this second curve would be obtained if
spectral coefficients were interpolated). We can see that the two results differ significantly: The
second choice results in a wave that is in phase very close to the final wave, while the first choice by
definition results in a wave which is exactly in middle phase with middle amplitude. The reason for
the "failure” of gridpoint interpolation is that the final wave is significantly stronger than the initial
one. Consequently, the result of interpolation, as far as phase angle is concerned, is dominated by the
final state. In reality one may think that the wave is deepening gradually and this is the most
advantageous feature of phase angle/amplitude interpolation.

It is a little bit more interesting to see the same problem for a wave packet. Fig. 2 illustrates an initial
wave packet and its future state.

initiat arcd linal wave
19

TENTY —e—
FNALT O

2 L 1 L
0 157 34 4 628

Figure 2 : A wave packet at initial and final time: phase speed is constant
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For the sake of simplicity here we assumed a constant phase speed, which in this case is equal to the
group velocity, and we also assumed time independent amplitudes for each wave component.
Therefore the whole simple structure propagates in time without any deformation. Then we performed
time interpolation to the middle time. Fig. 3 shows the result of linear interpolation for the middle time
together with the initial state.

gridpoint interpolalion
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Figure 3 : Result of gridpoint interpolation and the initial wave packet

We see that the interpolation strongly modifies the shape of the wave packet. When we want to
improve it by interpolating phase angles a serious aliasing problem occurs: Although the whole
system propagated only by 7/4, for a single wave of wavenumber & the shift in phase angle is kx /4,
that is already for relatively small wavenumbers bigger than 2x . If the interpolation does not take
into account this fact (phase angle of final state is converted into [0, 2x 1] and interpolation is in the
shorter direction between the two phases) the result of phase angle interpolation is seen on Fig. 4,
which is the worst among all.
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Figure 4 : Result of phase angle interpolation (modulo is neglected) and initial
wave packet
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However, if the module (number of 2tERREUR : Type de champ inconnu passages) is taken into
account the result, as expected, is perfect (Fig. 5).

coract phase angle intarpolaion
3

10 —t T
-

“INIT
"MIDTIME_PH_ANG CORAECT INTERP™ -&--

Q 1.57 3.14 471 628
b3

Figure 5 : Result of phase angle interpolation (modulo taken into account) and

initial wave packet
To take the modulo exactly into account is not easy in the general case when the phase speed and the
group velocity varies with the wavenumber and also with time, i.e. the temporal evolution is
dispersive. It is a problem that has to be deeply analysed. In the NWP framework a first-order
approach can be that for each wavenumber (in 2 dimensions for each wavenumber pair) the one time-
step tendency of the corresponding phase angles provides an estimation for the total phase shift of the
given time-interval. From this one can estimate the number of full periods of phase angle in that time
interval to be added to the phase angle of the final state before doing the time interpolation. This can
work well only if the phase speed of a given wavenumber pair does not strongly vary within the time
interval. This can be true in most cases, but perhaps not in the most extreme situations, which are in
the scope of our main interest in this study.

Let us assume that an intensive, relatively small scale system is rapidly approaching the domain of
integration. It is reasonable to believe that the propagation speed of the system is strongly linked to the
group velocities around the typical scale of the system. However at the initial time, when the phase
speeds are estunated from the model tendencies, the given system has not yet reached the model
domain therefore the extrapolation of these phase speeds to a time when the system is fully inside the
domain might be misleading. With other words, the phase speeds may have a sharp change around the
time when the system enters the domain. Another problem is that this method would assume that the
phase speeds of the coupling model are the same as those of the coupled one, since the estimation is
from the coupled model tendencies and it would be applied for the coupling fields.

The above described problems may be a major drawback of the proposed method. However, it is
something to be carefully studied by a spectral analysis of model fields.

Another method can be also tested to estimate the modulo: although the phase speeds and group
velocities vary with wavenumber, one can assume that it has some regularity that permits the
persistence of wave packets. This may help to find the correct modulo: we may also assume that at the
smallest wavenumbers the modulo is 0 or *1 (the longest waves do not travel more than a full
wavelength within a few hours). In one dimension we have the relationship :

(k)= (MNTY+ 2 n(k) - A (k,0))/ kT (9)
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where c is the phase speed, A is the phase angle, & is the wavenumber, » is the modulo within the time

interval T of interpolation. We assume that for "small” wavenumbers n(k) = 0, 1 or ~1, that one is
chosen which results in the minimal | ¢(k) | (this means that the "shorter” phase direction is chosen
between the initial and final phase angle). This estimation for small wavenumbers is reliable because
here the denominator in (9) is relatively small, so changing the numerator by 2% would surely result in
an unrealistically large phase speed. So we may assume that for k = 1, 2 we have a good estimation of
¢f 1)y and ¢(2). We continue on, apply (9) for the step by step increased wavenumbers keeping n(k) on
its initial n(1) value as long as there is a sharp change in ¢(k) or rather in the group velocity
colk)=(k+1)c(k+1)-kc(k) . Then we eliminate this jump by increasing or decreasing n(k) by one.
Algorithmically it means that from c(k) and cefk-1) we give an extrapolation for ¢(k+1), then we
compute c¢(k+1) by using n{k+1)=n(k), n{k+1)=n(k} +1 and n(k+1)=n(k) -1 from (9} and that one of
the three results is accepted which is closest to the extrapolated value. This is the one dimensional
algorithm and it has to be generalized for 2 dimensions. The generalization may be done by the use of
(6). Similar procedure can be introduced as described above. However, it is reasonable to simplify the
problem in two dimensions and to use only the fundamental phase speed for computing the modulo
for both waves represented in (6) : for the first wave in (6) one has :

Ao sin(irrky+4 0)=4 L @sin(r+ky+ 4 0= ) (0
where ®; « is the angular velocity of the wavenumber pair (j,&).
From this we obtain :

0 k= (Aix (T)+2n56 - Ak (0))/ T (11)
The fundamental phase speed can be defined as :

Ok

(12)

Cf. L=

J (2m/L ) + (k2m/ LY

where Ly and Ly are the domain sizes in x and y directions respectively. The algorithm for computing
the modulo is then analogous to the one dimensional case :

¢ For wavenumber pairs (1,1), (1,2) and (2,1) we use njp =0, 1, and for each we select the one
giving the minimal total phase-speeds

* We gradually increase j and & and extrapolate according to a first order Taylor expansion:
Cik = Cj-1,k + Cjk-1 - Cj-1,k-1

* We compute (12) using n; ¢ = nj. 1,k =0, 1, njk = njk1 =0, £1, and select that value of n; x which
gives the closest result to the extrapolation

Preliminary tests of the method by spectral diagnostics

The first thing to test is the mathematical correctness of the phase-angle/amplitude representation
introduced in the previous section. To do this we took one of the spectral fields {temperature of the
lowest model level), applied equation (1) and (7) and computed temperatures for each gridpoint by :

JMAX KMAX()

-1 -1
Tmm=Y Y [Aj,k-sin(an K2 A+ B sin (2

Ji=0 k=0

m—1

n—1
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where m,n are the gridpoint indices, M, N are the total number of gridpoints in x and y directions and
JMAX and KMAX(j) are the maximum wavenumbers that are specified by the type of truncation, that is
elliptic truncation in our case (the rest of notations is as before). We compared the so obtained
temperatures with the ones obtained by the standard inverse Fourier transforms and the results were
idenitj%cal {maximum difference of the two gridpoint fields over the whole domain was of the order of
10789,

Before applying the method for the ALADIN system we wanted to see the impact of the improved
interpolation method on an idealized case in a spectral shallow water model. This model uses exactly
the same spectral representation of wind speed and geopotential as the ALADIN model. The model
runs on fully periodic fields without coupling.

Figure 6.a : Zoom of a 12 hour integration of the spectral shallow water
model
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Figure 6.c : Zoom of gridpoint interpolation between 12h and 18h forecasts

As an initial state we have chosen a constant meridional geopotential gradient on the northern half
domain and its opposite in the southern part to fulfil periodicity requirement. Then we put a perfectly
circular cyclone over the northern part of the domain and we started from geostrophic balance. Then
we used nonlinear normal mode initialization and integrated the model for 24 hours. To compare the
two interpolation methods we have chosen the 12 and 18 hour forecasts. A zoom of the "active"” area
can be seen on Figure 6.a (12 hour forecast) and Figure 6.b (18 hour forecast). We can see that the
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cyclone is rapidly travelling eastward; in 6 hours it moved more than its characteristic size. Figure 6.¢
shows the result of linear gridpoint interpolation to middle of the time interval.

As we can see the interpolation is unsatisfactory: Instead of the propagation of the system we see that
the initial cyclone is dying out and simultaneously the final cyclone is building up. If we assume that
there 1s LAM embedded into this domain with a lateral boundary zone laying between the initial and
final tocation of the cyclone, obviously this interpolation method will not pass any information on the
entering cyclione.

Now let us see how the amplitude/phase angle interpolation performs for the very same case. At first
we have visually analysed initial and final phase angle sets to get a first impression if the assumptions
introduced in the previous section hold. We printed out initial and final phase angles of wavenumber
pairs (j,j) (plane waves with NW-SE constant phase lines). The following table shows the results:

k) (1D AI2h) of ¢ : 286 A(18h) of ® : 150 | estimated number of 27 passages : 0
(2,2 213 9 0
(3 3 141 267 g
(4, 4 97 210 -1
(5 5) 132 81 -1
( 6, 6) 78 305 -2
(7.7 39 196 -2
(8 8 357 95 -1
(9 9 320 342 2
(10,10) 284 234 -2
(EL1D) 256 119 -2
(12,12} 221 3 -2
(13,13) 189 248 -3
(14,14} 160 133 -3
(15,15 129 15 -3

From the table we can see that phase speeds evolve quasi-regularly up to wavenumber pair (15,15)
and it suggests that the algorithm proposed in the previous section might work well. It means that 27
passages can be safely identified for relatively small wavenumbers. At the second part of the spectrum
it is not absolutely true, but we may hope that phase errors at those very small scales do not spoil the
overall results because on the one hand the corresponding amplitudes are small and on the other hand
phase error at a wave with very short wave length results only in a "few kilometre” shift of the given
wave. After this "ad hoc" preliminary diagnosis the amplitude / phase angle interpolation was
performed by the use of a slightly simplified version of the above proposed algorithm. The result can
be seen on Figure 6.d .
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Figure 6.d : Zoom of amplitude / phase angle interpolation between [2h and
18h forecasts

We can see that the interpolation is much better than the gridpoint interpolation: the cyclone track is
well represented without any artificial weakening, that was an undesirable feature of the gridpoint
interpolation results.

After this we repeated the tests for ALADIN with one of the Christmas storm cases. In this case,
unfortunately, the phase angles did not indicate any regularity for non of the state vector components.
We also tested one time-step tendencies of phase angles computed tnside the model, but these neither
indicated any persistence. Therefore we could try amplitude/phase angle interpolation only without
unaliasing algorithm. The results of amplitude/phase angle and gridpoint interpolation were
surprisingly similar (Figure 7.a-c).

The first two figures show how the mesoscale cyclone was rapidly moving, but the interpolation
significantly smoothed it out and we can see the "bipole" structure, although not so strongly as in the
gridpoint interpolation on the shallow water model results. It has to be mentioned that the interpolation
was not directly performed on mean sea level pressure, but on the model state vector components and
mean sea level pressure was obtained only afterwards by post-processing. It is very probable that the
pure state vector components are not suitable for such a method, since its components do not clearly
exhibit "propagating wave" structure. One has to investigate how the state vector should be
transformed before the interpolation to take the benefit indicated by the shallow water experiments.

Parallelly we plan to investigate the possibility of combining standard coupling scheme with spectral coupling and the
overall impact of amplitude-phase angle interpolation combined with Davies coupling.
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Figure 7 : a. 18 hour mean sea level pressure forecast ; b. 24 hour mean sea level pressure
forecast ; c. Result of amplitude phase angle interpolation

T
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Tendency coupling of the surface pressure

Tamds Szabo

1. Introduction

The interpolation from the large scale model’s orography to the nested model’s one can cause
imbalance in the surface pressure. If this happens in the coupling zone, the unbalanced pressure will
be coupled. To decrease this harmful effect we implemented a tendency coupling scheme for the
surface pressure. For more details about this topic see Szabé (2001).

2 Coupling schemes in ALADIN

First it is worth comparing the old and the presently used coupling schemes.

2.1 The old t0 coupling scheme

This relaxation scheme was applied at the beginning of the gridpoint computations, so the derivatives
also had to be modified, furthermore the gridpoint computations had to be done in the extension zone
as well, otherwise biperiodicization would have been needed. The scheme was:

02 =(1-a )’ +aQs 1)
20° | _a0° 9075 90" ) Do (o o
(ax l‘ P +°{ & +8x€2LS 0’) -

where o is the relaxation coefficient (Janiskova 1994), O is the model state vector, and the subscripts
cand LS stand for coupled and large scale, respectively.

2.2 The presently used t1 coupling scheme
This scheme is applied after the gridpoint computations, just before the spectral transforms at the level
of the ST equation, which is as follows:

(1-BAL)Q" =0F +8Q%s = Qpus (3)

+ + - 55 & - . 3
where CF is the explicit guess, 001 is the explicit part of the semi-implicit correction (see Bénard

1999), Qs contains the whole RHS of the equation and L is the linear model. The gridpoint
computations are not needed to be done in the extension zone, since the coupling scheme makes the
fields biperiodic. The scheme is applied on intermediate quantities, not on the prognostic variables
themselves (Radndti 1995):

[ - paw)ot | =0 -a)otus +a - parofs @
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The coupled variables have to be similar quantities, thus the presence of the (I - BAr L) operator on
+
the LHS of the SI equation shows that this operator has to be applied on Q15 before coupling in (4).

2.3 Comparison of the two schemes

The two above-mentioned coupling schemes are not equivalent:

QF =F7'D({ - parL) ' TF El — 0 Qpus +oll - BALYX] }

(t—o)F DU ~ BAILY TFQ s + 007 5)
where F is the Fourier transform, T and D are the truncation and the horizontal diffusion,
respectively. A reason for this is that « is a horizontally changing variable, so it cannot be moved
before the horizontal operators.

The 1 coupling changes the fields in the extension zone, $0 in the output the fields in the E zone differ
from the large scale fields.

3. The tendency coupling scheme
We start from the following equation:

aQC = (] —q mamQ__ +0 g._Q_[”_S'-
ot ot ot (6)

After discretisation (6) yields the following for 2TL scheme:
Q: =(-a )" +G@ZS“Q8§ +Q0) (N

Equation (7) differs from the flow relaxation scheme in the last two additional terms.

3.1 t1 version (not coded)

Originally it was planned to add the new terms to the t1 coupling scheme. In this case the scheme
would be:

[ -paw)or ] = (-c)ojys +o - Badois - 0% +0°) (8)

. . . 0 0
As it can be seen in (8), the (I - BAtr L) operator should also be applied on ~Qrs and Q. The
problem with (8) is that only Iarége scale variables have meaningful values in the extension zone. A

0 .
solution could be to neglect ~€rs + € Othere, but it is not sure then, that the coupled fields will be
. o 0 .
continuous. The reason for this is that €Ls and @ can differ even at the edge of the C+I zone due to

0
the t1 coupling. Thus e.g. the € term in (8) should be biperiodicized, and although we only want to
apply the scheme on the surface pressure, the biperiodicization would be costly in every time-step.

3.2 Splitted version (coded for 2TL with DM)

An other possibility is to place the additional terms to the beginning of the gridpoint calculations in
the next time step. Thus this version consists of an original t1 coupling and a modification of the
surface pressure and its derivatives at t0 level. In this case there is no need for the SI correction of the
fields and the problem of the possible discontinuity disappears. The two steps are:
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—t1 coupling:
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where Ps is the surface pressure and R is a multiplier aimed to stabilize the scheme, because
experiments showed that it is unstable with R=1 . The reason for this is that due to the fact, that the t1
and t0 coupling are not equivalent, the separation of the tendency coupling scheme can distort the
scheme, as if other a coefficients were used for the separated terms in the coupling scheme and thus
the chance of an instability is also larger.

4. Results

From the two aforementioned possibilities of the implementation of the tendency coupling scheme the
splitted version was chosen to introduce into the ALADIN code by a new switch: LTENC. It was
coded only for the 2TL scheme, so the experiments were only made on the hydrostatic model with
SL2TL scheme. It was coded for both the quadratic and linear coupling, but there is a difference
between them for technical reasons: for the quadratic coupling the tendency coupling is not applied at
every NEFRCL step, only the original tl coupling is done in these time steps. Although it breaks the
“continuity’” of the tendency coupling it did not seem to have any negative effect. For the linear
coupling we put a new switch, LALLTC, that determines whether tendency coupling is applied in all
steps or just t1 coupling in every NEFRCL steps. The multiplier R in (10-12) is called RTENC in the
code and should be far enough below 1 to be stable, but close enough to 1 not to make a scheme,
which differs from the original tendency coupling scheme very much.

4.1 2D experiments

The experiments were made on a linear hydrostatic flow over a 10m high Agnesi shaped obstacle.
Most of them were started from and coupled with a perturbed surface pressure field by a IhPa
amplitude cosine wave, which had four wavelength in the C+I zone (first 180 points) and maximums
at the edges of the C+I zone.

Figure 1 shows the vertical velocity when the surface pressure is perturbed. Now switching on the
tendency coupling scheme (LTENC=. T.) with 10+1 identical LBC files, figure 2 shows the noisy
results with a multiplier RTENC=1.0 for linear “*continuous’” tendency coupling (LALLTC=. T.).

Decreasing RTENC to 0.95 the noise disappears (Figure 3) and the field looks better in the coupling
zone. Increasing RTENC above 1.0 the model can blow up, e.g. with RTENC=1.1 it blows up after 89
steps.
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In the stable experiments the results with tendency coupling were better than those without it. A
reason for getting good results was that the quality of the large scale tendency was better than that of
the large scale field, i.e. the surface pressure perturbation was constant, so the large scale tendency
was zero. An experiment was made to try a worse quality Jarge scale tendency by using an opposite
sign surface pressure perturbation in every second coupling file. The results were similarly bad for
both the original t1 coupling (not shown) and the tendency coupling case with RTENC=0.9 (Figure 4).
RTENC=0.95 gave noisy result in this experiment.

4.2 3D experiments

We ran the full model for only one case: the 1st of April 2001 on the LACE domain. For RTENC=1.0
the tendency coupling schemes seemed to be stable, at least I could not recognize any instability, and
the verification results were sometimes better sometimes worse than that of the operational model.
Although the previous case seemed to be stable we tried it with RTENC=0.9 to compare the accuracy.
The verification results were similar, perhaps a little bit worse.

When RTENC=1.1 was set the model did not blow up, but the verification results were much worse.
Of course one 3D experiment is only enough for a preliminary check, not for evaluation .

5. Modifications in the code

The tendency coupling scheme was coded only for 2TL scheme with DM. It is not coded for LSPLIT
and B level parallelization, neither for NEDFI=6. The modifications of AL 13 subroutines can be
found in Prague in the directory sx4:/home/mma/mmal42/AL13_tc.

6. Conclusion

The interpolation of the surface pressure from the large scale model’s orography to the nested model’s
one can cause imbalance in the surface pressure field. This can result in the coupling of the
unbalanced pressure. To decrease this harmful effect we applied a tendency coupling scheme for the
surface pressure. It consists of a tl coupling and a modification of the surface pressure and its
derivatives at tQ level. This scheme proved to be unstable in 2D experiments probably due to the
splitting of it, but a simple modification of the scheme made it stable. The results of the 2D
experiments are better with tendency coupling, when the surface pressure is perturbed and has
constant value in time in the LBC files. When the surface pressure perturbation changes sign in every
next LBC file the results of the tendency coupling scheme are similarly bad as those of the original t1
coupling scheme. A 3D experiment shows that the quality of the forecast with the tendency coupling
scheme is probably similar to that of the operational model. The tendency coupling scheme was coded
for the 2TL scheme and DM, the newest version of the modified subroutines of AL13 can be found in
Prague in the directory sx4:/home/mma/mmal42/AL13_tc.
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Figure 2: Result without tendency conpling when the surface presanre
is pertnrbed artificially in the conpling files

Figure 1: Result without tendency coupling when the surface pressure is perturbed artificially in the
coupling files
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Fignre 4: Result with linear contimons tendency coupling
and surfice presaure perturbation. RTENCG=10
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Figure 2: Result with linear continuous tendency coupling and surface pressure perturbation.
RTENC=1.0
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Fignre 3: Result with linear contimonus tendency conpling
and surface pressure pertirbation. RITENC=0.95

Figure 3: Result with linear continuous tendency coupling and surface pressure perturbation.
RTENC=0.95
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Figure 9: Result with opposite sign surface pressire perturbation in every second
Ibe fle, with linear continmons tendency conpling and RTENC=(0.8
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Figure 4: Result with opposite sign surface pressure perturbation in every second LBC file, with
linear continuous tendency coupling and RTENC=0.9

A summary of the latest changes in the parameterization of
turbulent fluxes and PBL processes

Jean-Francois Geleyn, September 2001

Introduction

The surface and atmospheric turbulent exchange schemes are designed in continuity following the
suggestion of Louis (1979). However the exact implementation of the basic algorithms is the one
suggested in Louis et al. (1982) where a few additional "physical" constraints are put on the
formulation and the interdependence of constants. Hence, apart from the rather arbitrary prescription
of the asymptotic mixing lengths for momentum and temperature/moisture four "historical" constants
always controlled the intensity of vertical exchanges and their functional dependency on stability:

e  : von Karman constant ;

e b : the slope of the Monin-Obukhov universal function for momentum at neutrality ;

e ¢ : a free-convection limit adimensionalised constant ;

¢ d:a non-dimensional constant representing the divergence of the momentum and heat
functions in the stable case, linked to the maximum flux Richardson number in the stable case.

The current names and tunings for these constants are :
K=VKARMN=0.4, b=EDB=5., c=EDC=5., d =EDD=5.

The studies performed along the last two years resulted in a concerted reformulation of the vertical
profiles of mixing lengths and the model representation of the effective Richardson number for stable
cases, together with the correction of some inconsistencies in the management of momentum versus

heat fluxes.

Description of mixing and roughness lengths

The prescription of the asymptotic mixing lengths for momentum (M) and heat (H) required several
adjustments and it was found that a functional representation with 3 parameters for each of the two
cases was necessary. The 3 parameters are the asymptotic mixing lengths respectively at top and
bottom of the atmosphere (or rather the bottom one A and their ratio ) and a "transition height" H, the
formula for the mixing lengths themselves finally being :
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The number of independent parameters is in fact smaller, reduced to 3 through the relationships :

3
My =5 d B, = BM’\F HH=HM-\F

The current names and tunings for these independent parameters are :
Ay =ALMAV =300 m, B,,=BEDIFV=0.05and Hy=UHDIFV '=1250m .

The main changes, still in test in September 2001 (CYCORA-ter parallel suite), are :

e changes of the ratios Ay /A;, and B /B,,;, now chosen according to the asymptotic behaviour
as z— oo
e improved consistency in the definition of /;, now depending on z,  instead of z;, .

This consistency also modifies the exchange coefficients : Ky, = I, I fy(...) and K, = 1,2 f,,(...) .
The figure hereafter shows the old (dashed lines) and new (full lines) profiles of /,, (blue), I, (red),
and the effective length now used in the exchange coefficient for heat : \/(!MIH) (purple).
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No change was introduced recently concerning roughness lengths. Values over land are constant,

derived from orography, urbanisation and vegetation cover. The ratio zy /7y, has been tuned to .10
here. Over sea we are however using the so-called Charnock formula with and additional "gustiness"
stability dependent term. The latter has been introduced to ensure that, in low wind and unstable
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conditions the heat fluxes do not drop to zero, not for lack of a correct formula (the limit case is in
principle taken into account by the Louis scheme), but simply for a vanishing roughness. Thus the
formula now reads :

Zoar =205 = Co 218 + 20,Cp 1Cpy
where :
¢ C, is the Charnock constant (VCARNK), currently set to 0.021 ;
® 7, 1S the critical "low wind" neutral roughness length (VZ0CM), set to 1.5 10%m;
* u. is the friction velocity, computed from the wind at the lowest model level as : u.2 = 12 XC)y ;

® O and Cpy are respectively the drag coefficient and its neutral counterpart .

We are currently investigating the possibility to replace this formula by another one in the case of
moist convective activity, with a progressive transition between the two extremes of "dry" and "moist"
gustiness.

Description of the Richardson number

The formulation of Ri*, the "effective" Richardson number used in computations for the stable case
instead of the initial one Ri, is far more complicated now, with differences between the values used for
heat and momentum fluxes.

The former parameterization of the vertical turbulent fluxes in the stable case (both at the surface
and in the atmosphere) included a limitation of the Richardson number to a value Ri® which inverse
was named USURIC in the code. It was introduced in May 1997 to avoid the negative feedback of the
reinforcement of stability in the case of very cold surface, i.e. simulating the fact that less stable parts
of an inhomogeneous flow always dominate the vertical flux computations owing to the strong
nonlinearity of the fluxes with respect to the gradient of potential temperature. In practice the
employed equation was trivially simple :

x . Ri
Ri* = Ri /14—
Ri

]

The new formulation reads :

3 . . Rl - Ri.; -1
Riyyy= Ri /[1+oeM,H(Rz,z)~E_;— | QR0

(z)

A [irst new development consisted in replacing Ri¢” by Ri¢" /U,y at the surface and designing a
vertically varying profile between the top of the atmosphere (where Ri¢” keeps its original value) and
the bottom part of the PBL {where it tends towards the new surface value). This moved to operations
in October 1999, with the first CYCORA package. The chosen expression for this variation is
controlled by an exponent U, :

I
Ri“(z) = RiZ | (1 +(Uy= DI -}(—% ]U“‘)
0.H

The former variable USURIC is now the inverse critical Richardson number at infinity, set to 1., while
U, =USURICL = 4. and U, =USURICE=(Q.5 .

Next, the tests carried out on the 1998 and 1999 storm cases, which have shown a very strong
sensitivity to the values of the exchange coefficients in stable regime, led to enlarging the usage of the
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critical Richardson number through a scaling factor «, differing for heat and momentum. The new
formulation is more general and has the same behaviour near the neutral state. But for o > 1, in the
very stable cases, the exchange coefficients tend towards zero as it was the case in the operational
situation before May 1997 (Ri¢"=0). Theoretical considerations (and related computations) have
shown that the values :
o, =1 (for momentum) and o, =3 (for temperature and humidity),

have the desired properties, i.e. an asymptotic value of the sensible heat flux and a convergent critical
Richardson flux number, irrespective of the Ri¢” value, as Ri — oo .

Due to the little influence of & near the neutrality it might have been sufficient to have a unique
value for each of the two types of coefficients. Unfortunately no compromise is possible in this case
and the positive effect of strong values of 1/Ri¢” for a realistic behaviour of the storms is
systematically lost. To solve the problem a second transition was introduced for heat (temperature and
humidity) :

_3Ri +R(z)

T Ri +RAR)

. where Rid is a new tunable "parameter”, while for momentum the "status quo™ was kept :
o =1.

Clyy

In fact the above approach has only changed the state of the problem : a realistic simulation of the
storm activity requires big values of Ri¢ (~100 or even more) while to avoid the inversion erosion
small values of Rid (around 10 or less) are necessary. The results of the experiments, showing values
of Rid controlling the storm development at the top of PBL and inversion erosion near the surface, led
to the introduction of a vertical variation for R too. Its vertical profile is determined by the
asymptotic value in the upper atmosphere and an exponent characterizing the vertical variation :

Un’e
(z+ Z(},M) (z +ZO,H)

Ri‘G) = R p | (1 +

Rid at the top of the atmosphere (USURID ™) is tuned to about 30 and Uy, (USURIDE) to 1 . At the
surface Ri¢ is taken to 0.

The figure hereafter shows the vertical profiles of the intermediate Ri¢”, Ri¢ and Ri* quantities, for
a constant vertical profile of Ri (Ri = 10.).
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modified Richardson number
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Antifibrillation scheme

The scheme, described in details in Bénard et al. (2000), was updated consistently.
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Scores of ALADIN-FRANCE during the first semester of 2000

(more details : francis.pouponneau@meteo.fr or samuel.westrelin@ meteo.fr)

I. COMMENTS OF SCORES AGAINST SYNOP - FIRST SEMESTER 2001

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 first semester

2001.

They 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
12 hours range till 48 hours to reach -1. hPa.

CORRECTED TEMPERATURE

We can see a diurnal cycle of the bias (overestimated at 12 UTC validity time - forecast ranges 12 and
36 hours - at maximum 0.5°K and underestimated during night at maximum -0.7°K) which is on
average -0.5°K.

WIND INTENSITY

Its RMS is quite stable with ranges. It is not biased on night but clearly underestimated on afternoon.
The mean bias over ranges is about -0.3 m/s.

2. COMMENTS OF CONTINGENCY TABLE - FIRST SEMESTER 2001

Tables below are the cloud cover and precipitation contingency tables for ALADIN-FRANCE 36
hours forecast range. Units are octas for cloud cover and mm/6 hours for precipitations.

We present several contingency indexes :

-pnd probability of no detection

far false alarm rate

-pod probability of detection

-ftbi frequency bias index (the closer to 1 the better)
-ts : threat score (the closer to 1 the better)

-tss true skill statistics (the closer to 1 the better)

They are computed for different thresholds. It gives the model skill to detect phenomenons over each
threshold. For example, considering the threshold 3-6 for cloud cover, a two by two contingency table

Newsletter 20&3 page 89 Météo-France/CNRM/GMAP 23.11.2001



is rebuilt with one class mixing classes 3-6 and 7-8 (phenomenons whose intensity is equal or higher
than the threshold) and another class being the 0-2 class. Indexes are computed over this new table.

CLOUD COVER

For threshold "3-6", pod is 84% and far very low, 8%. But with increasing threshold, pod drops to
42% (less than one event over two is detected) and far rises to 22%.

PRECIPITATIONS

Threshold "0.1-2" measures the model ability to discriminate the rain/no rain events. far is high (when
rain is forecast, on 44 cases over 100 it does not rain) but this is at least partly due to a bias in the
methodology (rain gauge measurement compared to the nearest model grid point) because we
compare what is representative of the model scale (mesh size, about 100 square km) to a rain gauge
(representative of a few square meters). pod is 72%.

Considering increasing thresholds, which correspond to more severe meteorological events, the
quality of the indexes falls dramatically. For "10 and more" threshold, far is 79% and pod, very poor,
22%.

Note that the model can be climatologically well tuned (fbi very close to 1 for "2-10" and "10-more"
thresholds) but it does not mean it gives the right amount of precipitations at the right place and time.

3. SCORES AGAINST SYNOP - FIRST SEMESTER 2001
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4.

CONTINGENCY TABLE - FIRST SEMESTER 2001

Period: 200101 - 200106

Cloud cover Aladin, Synoptic time:00, Range:36 H

Obs/Forecast 0.2 3-6 7-8 Total
0-2 11.9% 5.3% 0.3% 17.6%
3-6 9.1% 18.6 % 5.5% 33.3%
7-8 4.3% 24.3% 20.6% 49.1%
Total 25.3% 48.2% 26.4% 42103
Contingency Indexes
Threshold [pnd | far | pod || fbi | ts [ tss
3-6 0.16 {0.08 [0.84 (0.91 [0.78 (0.52
7-8 0.58 (0.22 0.42 0.54 |0.37 [0.30
Precipitation Aladin, Synoptic Time:00, Range:36 H
OBS/Forecast No rain 0.1-2 2-10 10- Total
No rain 58.4% 12.7% 2.1% 0.2% 73.4%
0.1-2 5.6% 7.5% 2.9% 0.2% 16.3%
2-10 1.6% 3.7% 3.6% 0.4% 9.4%
10- 0.1% 0.2% 0.4% 0.2% 0.9%
Total 65.8% 24.2% 9.1% 1.0% 45546

Contingency Indexes

Thresold | pnd | far | pod | fbi | ts | tss
0.1-2  10.28 10.44 10.72 11.28 [0.46 0.52
2-10  0.55 {0.53 j0.45 0.97 70.30 {0.39

10- 0.78 0.79 §0.22 1.03 {0.12 |0.2]
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ALATNET developments during the first half of 2001 in the
ALATNET centers

L In Toulouse (France) [ﬁ

The work of the two ALATNET PhD students in Toulouse, Gianpaolo Balsamo and Cornel Soci, is
described in separate reports. The summary hereafter corresponds to the joint efforts of the other
visitors and the permanent staff.

1. Theoretical aspects of non-hydrostatism (NH)

Significant progress was obtained concerning the stability of semi-implicit semi-Lagrangian advection
schemes in NH dynamics. An overview of the latest results from the Toulouse ™ and Prague ® teams
is available in the proceedings of the 10th ALADIN workshop : "Progresses in NH numerics", by
Pierre Bénard ‘" , Radmila Brozkova ™, Jozef Vivoda ¥ , Christopher Smith ® , Petra Smolikova
, and Jan Masek 7 .

4. Removal of the thin layer hypothesis

The current state of research is described in the proceedings of the 10th ALADIN workshop :
"Relaxation of thin layer hypothesis in the model ARPEGE / IFS : application to Eulerian scheme", by
Karim Yessad. Abdelwaheb Nmiri began to examine the specific ALADIN features during its stay.

5. Coupling and high resolution modes & 6. Specific coupling problems (6b: Tendency coupling for
surface pressure and other technical variations around Davies’ technique of field coupling in a buffer
Zone)

Jean-Marc Audoin has just joined the small team working on coupling problems : Gdbor Radnéti,
Tamds Szabd and Piet Termonia. In consequence the main effort during this six months consisted in
discussions with Piet Termonia and Gdbor Radnéti during their stays in Toulouse, and
collecting/reading documentation.

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

The "blending" test-suite for ALADIN-France was refined (Olivier Pédoussaut, Adam Dziedzic,
Claude Fischer) and some sensitivity experiments performed, as described in he proceedings of the
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10th ALADIN workshop : "DFI-Blending dans le modele ALADIN/France, étude d’impact des filtres
digitaux", by Adam Dziedzic. A detailed documentation was written by Dominique Giard, starting
from the sparse previous reports, and is available via the ALATNET and ALADIN web sites.

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)

Till the first "CYCORA" package (autumn 1999}, the problem of the horizontal resolution dependency
of the convection scheme, ie. the partition between resolved and unresolved precipitations, was
partially cured, following the results of Jean-Marcel Piriou (1991), by introducing a modulation of the
dynamical part of the humidity convergence by a factor depending on the model resolution.
Afterwards the stratiform or resolved precipitations were computed first and then the humidity
convergence available for convection was reduced correspondingly, in order to avoid a double count.
However recent studies, mainly :

e the work of Frédéric Sourgen concerning the skili of ALADIN for the prediction of tropical
cyclones,

e the work of Doina Banciu in Romania, described in a specific paper in the proceedings of the
10th  ALADIN workshop : "Simulation of the mesoscale convective systems at different
resolutions",

showed severe inconsistencies. "Stratiform/resolved” precipitations decreased and “"convective/
unresolved" ones increased as the mesh-size was reduced.

A mixed solution with a lowering of the transition scale from 17 to 10km was tested on a wide set of
situations and will be part of the "CYCORA-ter" package, to be tested in a parallel suite next autumn.
Let us recall that CYCORA is an alias for CYclogenis + COnvection + RAdiation.

8. Adaptation of physics to higher resolution (8c: Improved representation of boundary layer)

André Simon, with some help from Jean-Frangois Geleyn and Jean Pailleux, analysed the reasons of
the exaggerated cyclonic activity in ARPEGE (and ALADIN, indirectly) mainly over sea and at fine
scales. The study rapidly evolved towards considerations of increased mixing length for the turbulent
vertical diffusion parameterisation scheme. A lot of different solutions were tested, including retuning
of the most crucial parameter of the CYCORA-bis package (Riq, related to the modified formulation
of the Richardson number), in order not to lose benefits of past work on the 1998 and 1999 Christmas’
storms. The proposal, put in a temporary parallel suite, was excellent for the surface part of the
problem, with a better structure of pressure lows. But its too simple character (proportional increase of
mixing length everywhere) led to strong degradations at the tropopause level and around, where fields
were over-smoothed. He addressed afterwards the (sometimes really old) problems of consistency in
the definition of the mixing lengths for heat and momentum (computation and respective usage). This
study was pursued by Jean-Marcel Piriou, Eric Bazile and Jean-Francois Geleyn. After intensive
validations, a new set of modifications, with different tunings for heat and momentum, is ready to
enter "CYCORA-ter".

8. Adaptation of physics to higher resolution (8d: Improved representation of orographic effects)

Steluta Alexandru designed new formulations for the two cost functions used in the computation of
spectral orography for ALADIN. The fraction of sea is now taken into account, not only the height, so
as to better preserve contrasts along coasts. A summary of her work is available in the proceedings of
the 10th ALADIN workshop : "Tuning the orography representation in the E923 configuration”, by
Steluta Alexandru. This work also gave the opportunity to correct a very old bug, as old as E923 : the
height values in the extension zone where taken into account in the cost function, though meaningless.
The two formulations were also harmonized, to make further tuning easier.
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9. Design of new physical parameterisations (9b: Use of liquid water and ice as prognostic variables,
implementation of a new microphysics parameterisation)

A modular approach for the parameterization of moist processes, the so-called "Functional Boxes", is
under study for some years. It must :

¢ handle the vapour, liquid and ice phases of atmospheric water,
¢ allow to test independently various parameterizations for convection, microphysics, ...
* be portable to other NWP models.

A first version is now available and was tested in the 1d version of ARPEGE/ALADIN, using GATE
observations. Results are promising. This work was presented at the 10th ALADIN workshop and the
corresponding paper is available on the ALATNET and ALADIN web sites ; " "Functional Boxes"
approach for moist processes ", by Eric Bazile.

9. Design of new physical parameterisations (9¢: New parameterisation of exchanges at sea and lake
surface)

Taking advantage of the short stay of Mihaela Caian in Toulouse, a closer collaboration between the
French and Romanian teams was organized and a new experimental framework designed to evaluate
the impact of a parameterization of lakes.

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

Discussions with Mihaela Caian also led to new proposals for a simple description of the impact of
urbanisation within the current land surface scheme. However this cannot be tested before the new,
high resolution, land-cover map is fully available. And significant modifications were brought to this
database till June, delaying its adaptation to the ARPEGE/ALADIN framework.

The work on snow cover progressed in two directions. First Mohamed El Haiti and Eric Bazile refined
the previous modifications, i.e. introducing the albedo of snow as a mew prognostic variable and
taking into account the vegetation (coverage, leaf area index, albedo) in the formulation of the snow
coverage and the global surface albedo. The age of snow, estimated from the albedo, is now
considered in the definition of the snow fraction, and a saturation of the dependency on the leaf area
index is introduced. However some more retuning, e.g. of the formulation of thermal inertia, and more
extensive sensitivity experiments are required. Second a simplified version of this new scheme
contributed to the international SNOWMIP experiment, for the intercomparison of snow-cover
parameterizations, and proved as good as several more sophisticated schemes.

9. Design of new physical parameterisations (9e: Refinements in the parameterisations of radiation
and cloudiness)

Janko Merse tried to solve the problem of the underestimation of cloudiness below very stable layers
using the data produced by a cloud-resolving model (CRM) as the basis for validation. This study is
described in : "Relations between water particles content, vertical stability and cloudiness in cloud
resolving models”, published in the proceedings of the 10th ALADIN workshop. But it failed because
of a conceptual problem in the CRM used here.

10. Use of new observations (10a: Yet unused SYNOP observations) : see the ALLADIN report
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10. Use of new observations (10b, 10d : satellite observations)

As a preliminary to the use of new satellite data at high resolution over continental domains,
Malgorzata Szczech began to implement a more detailed description of surface emissivity in the
model, with dependency on vegetation, season, and wavelength, and consistent with the model land
cover. A more detailed paper is available in the proceedings of the 10th ALADIN workshop :
"Improved description of emissivity over land".

Roger Randriamampianina got an intensive training on the treatment and the use of satellite data,
analysing the impact of local ATOVS observations, available sooner and at higher resolution over
France, on short-range forecasts over Europe.

Thanks to Philippe Caille, new types of observations are now routinely pre-processed and available to
modellers. The impact of some of them was studied along the last months, but in a global framework.
A summary is available on the ALATNET and ALADIN web sites : "Use of ATOVS and SSMI
observations at Météo-France", by Florence Rabier, Elisabeth Gérard, Zahra Sahlaoui, Mohamed
Dahoui and Roger Randriamampianina.

11. 3D-Var analysis and variational applications (11a: Definition and calculation of new background
error statistics, impact of domain resolution and extension, identification of horizontal relevant scales)

Mohamed Raouindi examined, with Loik Berre, the basic homogeneity hypothesis used in the
computation of background error statistics for ALADIN up to now, so as to keep only diagonal terms.
He exhibited a latitudinal dependency of spatial covariances for ALADIN-Maroc : thinner vertical
structures and wider horizontal ones as the latitude decreases. Sensitivity experiments indicated the
possibility to select some important couples of meridional wavenumbers to be related to each other
(using a block-diagonal covariance matrix), in order to represent the identified latitudinal variability in
an economical way.

11. 3D-Var analysis and variational applications (I 1b: Scientific investigation of the problem of the
extension and coupling zone, analysis of the impact of initialization)

A detailed study of the respective impacts of 3d-var analysis and digital filter initialization on spectral
fields in ALADIN was performed by Simona Stefanescu. She compared large-scale versus mesoscale
background error statistics for 3d-var, with varying weights for the differents parts of the
cost-function, and incremental versus full versus no initialization. Her main conclusions are :
initialization should be used incrementally, its impact is noticeable at the smallest scales and sensitive
to the weight of vorticity in the background cost function, and coupling is a significant source of
noise.

11. 3D-Var analysis and variational applications {1 1c: Management of observations in 3d-var)

Wataa Sadiki and Sandor Kertesz studied how to adapt the operational selection of observations to the
case of a high-resolution limited-area model.

11. 3D-Var analysis and variational applications (11f: Development of variational type applications
(adjoint methods for sensitivity studies, singular vectors), as a project itself and to provide more
insight into the coupling problem for 4d-Var)

The configuration 601, adapted to ALLADIN and carefully updated for several years by Claude
Fischer, produced its first results last spring under the hands of two French students, Vincent Guidard
and Pierre-Luc Payet. It uses a Lanczos algorithm to produce the first singular vectors of the model,
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i.e. the most unstable perturbations of the initial conditions, for a given time-span and a given
situation. It was run for large ALADIN domains at a low resolution (30 km) and at the full ALADIN
resolution (10km) for small targeted areas. The identified structures look quite sensible at first. Some
examples may be found in the devoted paper : "Singular vectors in ALADIN", by Claude Fischer,
Vincent Guidard and Pierre-Luc Payet, in the proceedings of the 10th ALADIN workshop. More
details may be asked to Claude Fischer.

12. 4D-Var assimilation (12d: Improvement of the treatment of humidity in data assimilation)

The problem noticed in the management of humidity by 4d-var assimilation in ARPEGE was
identified and temporarily solved. More details may be found in the report from Radi Ajjaji.

2. In Bruxelles (Belgium) .‘

RMI

5. Coupling and high resolution modes

A description of the corresponding work is available in the proceedings of the 10th ALADIN
workshop : "Tests of some temporal interpolation schemes for the coupling mechanism", by Piet
Termonia.

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

Alex Deckmyn designed a test blending suite for ALADIN-Belgium

8. Adaptation of physics to higher resolution (8a: Parameterisation of the small-scale features of
convection)

A summary of the corresponding work is available in the proceedings of the 10th ALADIN workshop
: "Some results using a prognostic convection scheme in ARPEGE-ALADIN", by Luc Gérard.

8. Adaptation of physics to higher resolution (8d: Improved representation of orographic effects)

Philippe Nomerange started analysing the representation of the small-scale orography features in
ALADIN. After a bibliographic research phase aimed at learning and understanding the various
methods that can be used to represent the small-scale effects of the orography - envelope orography,
improved roughness length, ... - a comparison phase between those methods has been started using a
test case of ALADIN on a domain covering the Pyrénées.

.'& 3. In Prague (Czech Republic)

1. Theoretical aspects of non-hydrostatism
1a) Top and bottom boundary conditions (C. Smith)
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When making the experiments with the so-called non-hydrostatic nonlinear regime (in 2d vertical
plane), we noticed that in case of the semi-Lagrangian advection treatment there is a small spurious
standing wave above the mountain. This spurious pattern does not appear when using the Eulerian
scheme. In fact, it is sufficient to have relatively high mountain and some mean flow to reproduce the
spurious pattern. A defect of this type occur even in case of the potential flow regime. In order to find
the cause, the semi-Lagrangian discretisation was examined especially for the 3d continuity equation
(treatment of the 3d divergence) and for the bottom boundary condition. The spurious patterns
depends on the length of the time-step, though it is not very clear at this stage whether it has to do
something with the length of trajectory or not. At the moment the influence of the individual terms in
the equations on the spurious pattern 1s investigated. There are also a few ideas how to improve the
current discretisation of the bottom boundary condition.

1b) Predictor-corrector scheme (J. Vivoda)

The predictor-corrector scheme for the 2TL non-hydrostatic semi-Lagrangian scheme is basically
working. However, in presence of a steep orography 3 iterations of the scheme are necessary in order
to obtain a stable integration. This is in contradiction with the linear stability analysis results where
only one iteration of the scheme would have been fully sufficient. To understand this result, one has to
keep in mind that the basic linear stability analysis does not evaluate the effects of purely nonlinear
terms. For example, one part of the 3d divergence linked to the coordinate transformation from z to m

and denoted as X is not evaluated (the term X is equal to "oV / d¢ dot grad()", hence closely
depending on the orography gradient ). There are all reasons to think that the term X is responsible for
the instability linked to the orography: an enhanced linear stability analysis taking into account this
term by introducing a constant orographic slope over the domain showed the instability (as
demonstrated by Pierre Bénard). However results of the enhanced analysis has to be taken with some
precautions since the constant slope does not fulfil the periodic condition, for example.

During the successive corrector steps the semi-Lagrangian trajectories can be recomputed to achieve
higher accuracy. It was expected that improved accuracy will accelerate the rate of convergence and
thus minimise the number of needed iterations. The following methods of trajectories re-computations
were tested: 1) first and second order accuracy approximation during the predictor step followed using
the second order approximation during the corrector steps; ii) the second order approximation was
used in the predictor step and the third order approximation was used in the corrector step. It was
experimentally found that these trajectory re-computations have not improved the speed of
convergence.

2. High resolution runs
2.a) Experimental framework (D. Cemas)

Thanks to the availability of the ee923 configuration (Jure Jerman) the 1km mesh-size domain with
sufficiently fine orography was created. Hence, the very first tests of ALADIN on lkm domain are
ready to start this summer. These tests are meant to discover the major difficulties to run the model on
such a mesh. The domain includes a very sharp orography (the Julian Alps) and will serve for
benchmarking ALADIN NH versions as they will evolve.,

2.b) Lipschwitz versus CFL criteria (Alena Trojakova, Radmila Brozkova)

The 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 shall be based on the
pseudo-academic SCANIA-type of tests. The model will be launched at finer and finer resolution,
going from 10km to 156m horizontally and from 867m (30 levels) to 108m (240 levels) vertically, by
keeping the same depth of the atmosphere. The specially prepared fine mesh orography from the
Alpine region shall be used (with help of CNRM/GMME). However, the nesting of domains requires
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a procedure of the EE927-type in order to prepare the initial and lateral boundary conditions for each
inner domain. Here the standard Full-Pos approach does not satisfy the specific academic conditions,
therefore a simple procedure is currently being developed and validated, using only the core
interpolating routines (HORIBLE, APACHE). This academic procedure may be also useful in future for
any kind of similar needs.

3. Data assimilation related coupling issues
3.a) The blending technique operational in ALADIN/LACE (F. Vana, M. Siroka, D. Klaric)

Starting from 6th June 2001, the ALADIN/LACE initial conditions are computed using the blending
technique instead of a pure dynamical adaptation method. The first operational version of the blending
algorithm comprises the treatment of both spectral and surface fields. The tuning was retained as
established during the period of the extensive testing: The cut-off spectral truncation represents the
mesh of about 30 km, the internal digital filters work with the stop-band edge of 5 hours and there is
no external initialization within the long cut-off cycling procedure. Only a weak external digital filter
with the stop-band edge of 1 hour and a half is applied in the 48 hour production forecasts. the
blending of the surface fields, these are blended only over the land surface (the sea points are left
without any change). The cycling procedure is fully in phase with the data assimilation cycle of
ARPEGE, at least for what concerns the long cut-off cycle. The production blending and following
forecasts are done only twice a day for the time being. Within the spring 2001, the blending algorithm
was phased with the operational library AL12_op6 and the source code was cleaned. In May, a bug in
the handling of the surface monthly constants was discovered and corrected (see also the Prague Team
short report in the ALADIN Newsletter). The last validation tests before the operational application of
the blending technique were done at the end of May, beginning of June. The next research and
development work using the blending algorithm is scheduled for July 2001, where the incremental
digital filter initialization should replace the remaining external initialization in the production
forecasts. The combination of the blending technique with the linear grid (higher spectral resolution)
will also be a R & D topic in the second half of 2001.

3.b) 3d-var strategy in ALADIN (M. Siroka, G. Boloni)

The results of the family of 3d-var algorithms run last November on LACE domain were examined.
To remind, three basic algorithms were tested:

"STANDARD" using the classical Jb (background term) penalty function and ALADIN +6h
forecast as a guess. The same observations are used like in ARPEGE but ATOVS/TOVS, which
are not used. There is no Jc (noise control) penalty function in ALADIN.

- "BLENDVAR" using the "mesoscale” Jb penaity function and ALADIN blended state as a guess.
Otherwise the rest (observation file and missing Jc penalty function) is like in the STANDARD
case. This algorithm is the closest one to the 3d-var multi-incremental approach. The blending step
might be considered like the first outer-loop fixing the large-scale part of the spectra consistently
with the ARPEGE analysis. The analysis step behind is supposed to analyse something else,
hopefully the finer part of spectra. Of course, the long waves might be modified a bit as well but
this is true also in the classical multi-incremental approach.

- "VARBLEND" using the "mesoscale” Jb penalty function and ALADIN +6h forecast as a guess,
The blending procedure is applied on the result of 3d-var like if the analysis is taken as a guess of
the blending. Here the blending step should bring the large scales back to the ARPEGE analysis.

The algorithms were run for couple of days in the assimilation cycles of 6h. Then the results were
examined particularly within the forecast window 0-6h in order to see how big are the differences in
the first guess of the next analysis step.

The role of the large-scale forcing at the initial time of the forecast
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It was noticed that the role of the "Oh coupling file" is quite important, especially in the STANDARD
case. There were two solutions: i) either to make the lateral boundary and initial conditions identical
(the result of the analysis becomes its own lateral boundary forcing at the initial time); ii) or to use the
ARPEGE analysis as the lateral boundary condition. Since both BLENDVAR and VARBLEND
algorithms fix the long waves according to the ARPEGE analysis, there is not really any noticeable
difference between the two solutions. In the STANDARD case the usage of the ARPEGE analysis as
the "Oh coupling file" was bringing the solution quickly back to the one of BLENDVAR and
VARBLEND. The usage of the ALADIN analysis as the "Oh coupling file" originated a bit different
trajectory (at least up to +6h). Therefore the STANDARD case assimilation cycle was rerun with this
option, giving to the STANDARD case the most "independent" algorithm from the ARPEGE
assimilation result. On the other hand the fact that the lateral boundary forcing at the initial time
dominates the ALADIN trajectory within the first 6 hours of the forecast might be a simple
consequence of the relatively small size of the ALADIN/LACE domain.

The balance of the ALADIN analysis and the role of DFI initialization

The STANDARD case analysis was always quite noisy. This result confirmed the experiments of
Adam Dziedzic done with the ALADIN/FRANCE configuration in Toulouse. The use of the external
initialization is then necessary. On the other hand the BLENDVAR and VARBLEND analyses are
already well balanced. The application of the external DFI does not seem to change much the results.
Unfortunately, these experiments were not yet run using the incremental DFI technique (where only
increments are initiatized).

The increments

The shape (broadness) and amplitude of the analysis increments were looked at, also by plotting the
charts of differences between the results of the tested algorithms (or between the internal steps within
one algorithm). One can say that the increments were rather dependent on Jb: in case of BLENDVAR
or VARBLEND with the meso-scale Jb the increments were more "local”, sharper, and with smaller
amplitude. In the STANDARD case there were large and strong increments, however most of their
signal was wiped out like a noise in the following integration.

The spectra

The analysis spectra were examined with the help of "ECTOPLASM" tool. There were not really any
big differences between the examined 3d-var algorithms themselves. The "largest” impact on the
spectra (taken in the relative sense) was due to the blending step (namely in the wave number interval
from 10 to 30). The 3d-var itself was not bringing further change. This result is less encouraging since
it could be interpreted as that the ALADIN 3d-var does not analyse more structures than ARPEGE
already does (in none of the algorithms). This could be caused by the fact that the ALADIN analysis
does not work with denser observation network than the one used by ARPEGE. Perhaps also the Jb
term is not really well adapted and tuned.

The scores

Finally the scores of the 6h forecasts (in fact of the guess within the data assimilation cycle) were
computed over a short period (against SYNOP and TEMP stations). There were not really any
significant differences. Forcing oneself to find the "winner", one could choose the BLENDVAR case.

This first experiment using various 3d-var algorithms brought some interesting results and also it
showed us the limits of the current ALADIN 3d-var set-up. At the moment it seems that the
STANDARD case does not provide a promising solution if nothing else is done. The most logical and
promising is the BLENDVAR case. However, as the whole, the ALADIN 3d-var analysis is not
showing much of the performance, in none of the cases.

Unfortunately, the experiment was run at the time when the Prague centre did not have a stable
archiving device which limited the storage capacity to be used for these experiments. By consequence,
the comparison to the pure blending algorithm (without the use of the observations) could not have
been done for that concrete period. Therefore the whole experiment was re-run for another period in
May 2001. The results of this period were not yet examined in details. The more recent experiment
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shall be also completed by the use of the incremental DFI technique. We expect to analyse the results
in the second half of 2001 and to provide everybody with a complete report. Before any further
important stage of experiments it will be needed to work out better the Jb term or to use significantly
more observations than ARPEGE or both.

4. Coupling of surface pressure tendency (7. Szabo)

The main development phase of the surface pressure tendency coupling was successfully finished this
spring. A major difficulty was to conciliate this method with the semi-implicit treatment of the large-
scale forcing. Finally, the solution was to code the tendency coupling as the correction of the
"classical" coupling step though this solution also has some weaknesses. The first experiments were
done in the 2d vertical plane using the idealized mountain put to the lateral boundary in order to create
the difference in orography between the "large-scale” and "high-resolution” model. The new method
showed encouraging results. Then one test was done in the full 3d case with ALADIN/LACE. This
time one cannot really say which method provided a better result. Perhaps the LACE domain is not the
best one for this kind of tests, since the lateral boundary is mostly over sea or flat regions where we
cannot expect so significant differences between ARPEGE (large-scale) and ALADIN (fine-scale)
orography. A detailed report by Tamas is available in this Newsletter.

5. Spectral coupling (G. Radnoti)

This work was motivated by the case of 26 December 1999 storm (denoted as French T1 storm) when
the 6h coupling refreshment interval was too long to pass correctly the signal of the fast moving
cyclone from ARPEGE to ALADIN/LACE domain. From the experiments done in the beginning of
2000 it is known, that the increased time frequency of the lateral boundary refreshment (to 3h for
example) is sufficient to capture the T1 storm by the limited area model. Since this simple solution
would be costly in terms of the telecommunications, it is interesting to look for other methods, which
could supply the missing time-frequency information. One of this alternative is the so-called spectral
coupling, which may provide sufficiently good spatial information (the Tl storm is present in the
large scale solution though it passed behind the "coupling belt"; hence it cannot be captured any more
by the classical grid-point coupling). The hope is to find a way to combine successfully the grid-point
method with the spectral one (the spectral coupling alone cannot be applied). The amplitude-angle-
phase method of the spectral coupling was developed and successfully tested in the shallow water
model. The difficulties came when generalizing the method to the 3d model. Please, refer to the
detailed contribution by Gabor Radnoti in this Newsletter.

6. Horizontal diffusion of humidity (Thomas Haiden)

The basic development of this method is finally over, though there remains still one weak conceptual
point to be corrected. Despite this point the method seems to work, at least from the point of view of
the coherent behaviour, as expected.

To remind the main idea: due to the terrain-following coordinate the diffusion in the model follows
the coordinate surfaces, which ceases to be quasi-horizontal in presence of steep orography. Hence the
spectral horizontal diffusion operator may create spurious vertical diffusion. In the model a correction
exists for the diffusion of temperature, while nothing is done for moisture. The idea tested here
consists in making a correction to the moisture convergence fields, assuming that the worse
manifestation of the problem lies in the link between dynamics and convective parameterisation.

The method was tested on some pre-selected cases of summer convection in the region of the Alps.
The observed effects were rather mild. In order to judge whether the method brings the results closer
to the reality, a finer verification will have to be done. It will be necessary to work with radar data (for
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verification). It will be also useful to verify the assumptions used in the method (the existence of moist
bias over the mountains caused by the spurious vertical diffusion of humidity). These two issues are
proposed for future work around this subject. A detailed report (written by Thomas Haiden) is
available on request.

4. In Budapest (Hungary)

INTRODUCTION

In the first half of 2001 efforts were concentrated on the one hand to the filling up of
the ALATNET position already advertised in 2000 and on the other hand progress could be identified
in the key ALATNET topics for the Hungarian Meteorological Service. From administrative point of
view the originally planned post-doc ALATNET stay (after two unsuccessful call for candidates) was
converted into a 20 months pre-doc stay in Budapest and finally was filled thanks to the last call of
candidates in April (the stay will start in November). Hereafter this short report will concentrate on the
main progress on the different scientific topic.

SCIENTIFIC ACTIVITIES

The main scientific achievements will be mentioned with special emphasis on coupling, surface
analysis and variational data assimilation (3DVAR).

COUPLING

The started work had been continued in this year as far as surface pressure tendency coupling is
concerned. The code developments were completed and tested together with the experimentation of
the new scheme (see more details in the same Newsletter).

SURFACE ANALYSIS

The work had been also continued using a new soil texture data base over Hungary. The sensitivity
tests carried out this year were concentrated on the CANARI surface analysis scheme based on
optimal interpolation. The CANARI scheme was used in data assimilation mode hoping that the
accumulated effect of the better surface description will improve the forecasts of the near surface
characteristics of the ALADIN model. For the tests some interesting cases were used, when it was
expected that significant differences will be found between the experiments using the old and new
data sets. The preliminary results show that there are no clear improvements identified using the new
data, so further investigations are need in the interpretation of the results.

3DVAR

The main emphasis was put on the background error statistics computed for the ALADIN/HU model
version of the ALADIN model. Background error covariance matrices were computed using the NMC
method for different integration lengths and integration differences. The aim of the investigations is
finding the optimal background errors to be used in the mesoscale data assimilation process for
ALADIN. It was shown that longer integration lengths favour the shift of the variance spectra towards
larger wavenumbers (smaller scale), however at the same time the energy of the spectra is decreased.
It can be seen that an optimal compromise between these two effects should be found for the optimal
background error statistics. The investigations should be continued and completed until the end of this
year.

SUMMARY

A candidate was successfully found for the ALATNET position in Budapest (stays to be started in
November) and reasonable progress can be shown on the ALATNET scientific topics as well. Finally

Newsletter 20&3 page 101 Météo-France/CNRM/GMAP 23.11.2001



it is remarked that Hungarian colleagues were also working at other different ALADIN centres
(mainly in Prague and Toulouse) in the above mentioned topics.

‘:'! 5. In Ljubljana (Slovenia)

"
The ALATNET actions in Ljubljana or involving the Slovenian team during the first 6
months of 2001 are reported here :

Case studies aspects of NH

Klaus Stadlbacher was concentrating his efforts mainly on finding proper use of orography on high
resolution. He was mainly focusing on the methods of removal unrealistic wavy structures in
precipitation field. It turned out that the most realistic structures could be obtained with the use of
orography on coarser resolution than the other spectral fields. Orography was produced on quadratic
grid while the other spectral fields were produced on linear grid, which in fact means an increase of
the resolution by a factor of 1.5. For more information see the article of Klaus Stadlbacher in the
Proceedings of the ALADIN workshop in Toulouse.

Work of Danijel Cemas in Prague

He was trying to push the limit of high resolution even below 2.5 km what is currently believed the
target high resolution. He was able to run the ALADIN model even at 1 km horizontal resolution. The
analyses of results has still to be done but the fact that it is able to run the model in such resolution is
very encouraging.

Coupling and high resolution modes

Together with Hungarian colleagues the detailed working plan of the new ALATNET student, Raluca
Radu from Romania, was produced together with the list of references. Raluca Radu has started her
study in Budapest in September.
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Deported ALADIN developments during the first half of 2001

1. In Austria

%

Experiments on MAP cases

To investigate the problems of NWP precipitation forecast over mountainous areas, two ALADIN
model simulations with different model resolutions and dynamics were carried out: a) 9.6 km
horizontal resolution, hydrostatic; b) 4 km horizontal resolution, non-hydrostatic. The area of the
investigation is the Ticino (CH), which is well documented in MAP (Mesoscale Alpine Programme)
and the EU-Project RAPHAEL. The cases studied so far are MAP I0P2 (19 Sep 1999 00Z - 22 Sep
1999 00Z) and IOP3 IOP2 (25 Sep 1999 00Z - 28 Sep 1999 00Z). Model results are compared to radar
data. Both the lower and higher resolution ALADIN forecasts overestimate the amount of
precipitation on the southern slopes, with the 4km simulation overestimating it more strongly. At the
northern side the forecasts appear too dry, i.e. the upwind/downwind precipitation contrast is too
pronounced in the model. At 4 km resolution, the explicit part of the precipitation is much larger than
at 9.6 km, as expected. The model was also run in quasi-diagnostic mode (just 1 time-step, starting
from analysis) and the resulting precipitation rates compared to the standard run. Precipitation was
generally less, purely convective (in disagreement with observations), and not closer to reality. It
could be that the analysed humidity field over the mountains is too dry, but this needs to be further
investigated. [For further details contact Yong Wang]

Mountain convection

A three-day period of daytime convective precipitation triggered by mesoscale processes in Alpine
terrain is studied using ALADIN (AL11, AL12). The period chosen is characterized by light westerly
flow across the Alps, with no major front or other synoptic disturbance affecting the area. Modelled
convective rainfall is compared with radar data. Moist static energy is used as a diagnostic quantity to
investigate the role of PBL temperature and moisture in determining where convection is initiated. It
was found that the locations of convective activity can be largely explained by the PBL moisture
distribution, and individual topographic features. A significant asymmetry in the PBL wind and
moisture field with regard to the upwind and downwind sides of the Alpine barrier is found.
Generally, the model shows significant skill in predicting initiation sites of mountain convection. With
regard to timing the model tends to start convection too early by several hours. This could be a result
of an overestimation of PBL moisture levels, which was found on all three days. A summary of results
from Day 1 of the period will appear in Haiden (2001). [For further details contact Thomas Haiden
and Stefan Greilberger]

ACuVis

A comprehensive visualization system (ALADIN Customized Visualization) for operational use of
ALADIN-VIENNA forecast fields has been developed. The system, which has been programmed in
VisualC, runs on PC platforms. It allows fast and easy visual access to 3d and 2d ALADIN forecast
fields. In addition to horizontal maps with various overlays such as topography or the river system,
user-defined vertical slices and model soundings can be obtained by mouseclick for any point within
the map. Horizontal maps, vertical slices, and soundings can all be run in time-loop mode.
Interpolation between the model output times (interval 1 hr) creates smooth field evolutions even at
low loop speeds. A special binary data format containing header information for the visualization has
been created. After a pre-operational test period of 1-2 months ACuVis will be used beginning this fall
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at the forecast center in Vienna and at the regional services. [For further details contact Fabian Haiden
(fhaiden@q3arena.com) and Thomas Haiden]

ALADIN Customized Visualization for operational use of ALADIN-VIENNA forecast fields has
been developed. The system, which has been programmed in VisualC, runs on PC platforms. It allows
fast and easy visual access to 3d and 2d ALADIN forecast fields. In addition to horizontal maps with
various overlays such as topography or the river system, user-defined vertical slices and model
soundings can be obtained by mouseclick for any point within the map. Horizontal maps, vertical
slices, and soundings can all be run in time-loop mode. Interpolation between the model output times
(interval 1 hr) creates smooth field evolutions even at low loop speeds. A special binary data format
containing header information for the visualization has been created. After a pre-operational test
period of 1-2 months ACuVis will be used beginning this fall at the forecast center in Vienna and at
the regional services. [For further details contact Fabian Haiden (fhaiden@q3arena.com) and Thomas
Haiden] for operational use of ALADIN-VIENNA forecast fields has been developed. The system,
which has been programmed in VisualC, runs on PC platforms. It allows fast and easy visual access to
3d and 2d ALADIN forecast fields. In addition to horizontal maps with various overlays such as
topography or the river system, user-defined vertical slices and model soundings can be obtained by
mouseclick for any point within the map. Horizontal maps, vertical slices, and soundings can all be
run in time-loop mode. Interpolation between the model output times (interval 1 hr) creates smooth
field evolutions even at low loop speeds. A special binary data format containing header information
for the visualization has been created. After a pre-operational test period of 1-2 months ACuVis will
be used beginning this fall at the forecast center in Vienna and at the regional services. [For further
details contact Fabian Haiden (fhaiden@q3arena.com) and Thomas Haiden] special binary data
format containing header information for the visualization has been created. After a pre-operational
test period of 1-2 months ACuVis will be used beginning this fall at the forecast center in Vienna and
at the regional services. [For further details contact Fabian Haiden (fhaiden@q3arena.com) and
Thomas Haiden]. After a pre-operational test period of 1-2 months ACuVis will be used beginning
this fall at the forecast center in Vienna and at the regional services. [For further details contact Fabian
Haiden (fhaiden@q3arena.com) and Thomas Haiden] ACuVis will be used beginning this fall at the
forecast center in Vienna and at the regional services. [For further details contact Fabian Haiden
(fhaiden@q3arena.com) and Thomas Haiden]

See also :
"Orographically triggered convection : a case study", by Thomas Haiden, in the proceedings of the

10th ALADIN workshop.

2. In Belgium

. ' Installation and test of a CANARI assimilation suit for ALADIN/Belgium.

Preparing the ALATNET training course on data assimilation

RMI

topic : Blending (case studies)

See also :

"Tests of some temporal interpolation schemes for the coupling mechanism", by Piet Termonia, "Some
results using a prognostic convection scheme in ARPEGE-ALADIN", by Luc Gérard, in the
proceedings of the 10th ALADIN workshop, and the ALATNET reports.

3.  In Bulgaria

The visualization for predicted rainfall totals and snow quantity was changed : shaded plot %
was used for the intervals: 1, 5, 10, 15, 20, 30, 50, 80 and more then 80 mm. Either the
shade area was bordered by isolines with plotted values. Following the request of forecasters, on every

-

Newsletter 20&3 page 104 Météo-France/ CNRM/GMAP 23.11.2001



map of forecasted field eight Bulgarian cities are marked with circles. On the figure below is shown
an example of new design. Since third quarter of 2000 the graphical output of ALADIN-BG forecast
is accessible for our regional branches.

ALADIN BG
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New verification scheme for surface elements was introduced since February of 2001. We use as
initial conditions 12h forecast of ARPEGE. That’s why for us it is important to verify the ALADIN-
BG forecast against the analyses. This explains the presence of estimation for 00 H forecast in
verification scores. Verified elements were : 2m temperature, wind speed and direction at 10m, 2m
relative humidity and mean-sea-level pressure. For all elements, except the wind direction was
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calculated the following scores ME - bias, MAE - mean absolute error. For the wind speed the
geographical directions were divided in eight categories and was calculated the percentage of points
with wind direction in the same category, the next category and other.

Table 1. Verification scores for 2m temperature. April 2001

H ME MAE RMSE
00 -0.464 0.854 1.136
12 0.465 1.008 1.423
24 -0.694 1.296 1.764
36 0.550 1.313 1.832
48 -0.649 1.420 1.891
Table 2. Verification scores for 10m-wind velocity. April 2001
H ME MAE RMSE
00 0.108 0.499 0,789
12 0.602 1,029 1,397
24 0.585 1,067 1,491
36. 0.543 1,176 1,590
48 0.478 1,160 1,570
Table 3. Verification scores for 2m relative humidity. April 2001
H ME MAE RMSE
00 -1,8 4,1 56
12 -9,9 12,5 15,8
24 -1,2 9,4 12,8
36 -10,9 14,2 17,9
48 -7,8 10,5 14,2
Table 4. Verification scores for mean-sea-level pressure. April 2001
H ME MAE RMSE
00 -0,872 0,975 1,240
12 -0,235 1,001 1,287
24 -0,527 1,253 1,583
36 -0,087 1,484 2,009
48 0,415 1,572 2,228
Table 5. Verification scores for 10m-wind direction. April 2001
H Same Next Other
00 83,9 14,8 1,3
12 72,6 24,9 2,5
24 69,2 26,8 4,1
36 65,4 29,3 5,3
48 60,4 30,7 3,9

The units for the elements are as follows: temperature - K, wind velocity - m/s, relative humidity - %,
MSL pressure - hPa, and wind direction - %. All computations were made for model grid points.

A new statistical adaptation scheme has been developed. It is used for interpolation over an orography
with finer resolution than the one used in ALADIN-BG or for interpolation to an arbitrary point,
respecting the real orography characteristics at this point. This scheme is applicable to orography
dependent fields, mainly for the temperature at 2 meters and at the surface. The scheme will be
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verified using records from automatic stations soon placed in mountain areas. The new scheme will be
compared with the forecasted temperature at the closest grid point and with the value obtained by
bilinear interpolation

4, In Croatia

See also :
"ALADIN/CROATIA : One year experience on PC-Cluster", by Dijana Klaric, in the
proceedings of the 10th ALADIN workshop.

5.  In Czech Republic

Preparing the ALATNET training course on data assimilation
.'u topic : Blending (case studies)

See also the ALATNET reports.

6. In Hungary

Activities around the workstation version of ALADIN

During the last half year the following main activities were performed around the
workstation version of ALADIN:

-- The operational model version is still AL12 however in this period ALI3 was
installed and probably will be used for the ongoing research and development work
(ALATNET). The new surface pressure tendency coupling was coded into that cycle
(report of this work is available from Tamas Szabo) as well.

-- The work related to the introduction of new soil texture data into the surface characteristcis of the
model had been continued having data assimilation experiments (using CANARI). The results so far
doesn’t clearly show any significant forecast improvements due to the consideration of more precise
local soil data (this work served as a basis for the Master work of Agnes Mika).

-- The work related to the lagged NMC method had been continued too. Sensitivity of the lagged
formulation was demonstrated with respect to the forecast lengths and forecast differences used in the
algorithm (this work was presented in the last ALADIN workshop and going to appear in the
proceedings of that workshop, it is also mentioned that this work forms the Master work of Gergely
Boloni).

-- The Kalman-filter algorithm was successfully implemented for the bias-correction of the 2m
temperature forecasts of the ALADIN/HU model (this work was also presented as a Master work).

-- Test runs of the ALADIN model on a SUN Ultra Enterprise 10 000 system having 96 UltraSparc
250 MHz processors. The tests showed that these SUN processors are relatively slow (one processor is
around 1,5 times slower than an Origin 2000 400 MHz processor), however the scalability of the
system is pretty good.

Preparing the ALATNET training course on data assimilation

topics : Variational, DiagPack

See also :
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"Lagged constant coupling background error statistics : preliminary results for the ALADIN /HU
model", by Andras Horanyi and Gergely Bo6loni, in the proceedings of the 10th ALADIN workshop,
the articles and the ALATNET reports.

7.  In Moldavia

e Nothing reported.

8. In Morocco

5N, - Preparing the ALATNET training course on data assimilation
% topics : Variational, Observations

9. In Poland

See also :
"Last developments of ALADIN operational environment at IMWM", by Marek Jerczynski, :I\il\&é\\\\\‘\\
in the proceedings of the 10th ALADIN workshop. B

10.  Portugal

Tests are being done in order to introduce operationally version AL12_bf02 (CYCORA-
jFMF bis). A parallel suite has been run during one and a half month so the objective
verification procedures will tell us about this possibility.

The configuration €923 is being tested to version AL12_bfO2 as well as a new domain for the
ALADIN/Portugal area domain in order to reduce resolution to 10 km.

On the analysis/assimilation field, a scheme for producing CMAFOC files from the Portuguese
Meteorological DataBase (PMDB), where observational data is in BUFR format, has been installed,
using local developed interfaces, and the packages OULAN and MANDALAY. Moreover, the
installation of both CANARI (AL13) and CANARI (AL11) are being tested, the first for diagnostic
purposes, using DIAGPACK and the second for assimilation purposes.

Finally, diagnostic tools for severe weather events over Portugal using ALADIN forecasts are being
developed and tested.

11. In Romania

WALLLAL "Tuning the orography representation in the E923 configuration" by Steluta

g Alexandru, "Simulation of the meso-scale convective systems at different

IITMeSce also :  resolutions” by Doina Banciu, "Some applications of the ALADIN model in
Romania" by Mihaela Caian, in the proceedings of the 10th ALADIN workshop.

12.  In Slovakia

srigmu Preparing the ALATNET training course on data assimilation

—— e,
===

topic : Structure functions
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13. In Slovenia

“') Preparing the ALATNET training course on data assimilation
v topic : DiagPack

See also :

"Implementation of CAPE and CIN in ALADIN " by Neva Pristov and Jean-Marcel Piriou, in the
proceedings of the 10th ALADIN workshop, and the ALATNET reports.

14. In Tunisia

W Tunisia has just joined the project this semester.

15.  Deported work by Météo-France people

[ B Nothing this semester.

ALADIN developments in Prague during the first half of 2001

Note: all ALATNET related R & D, representing the majority of the effort, is reported in ALATNET
Newsletter. Here we sum-up topics which are not referred as ALATNET ones for Prague centre.

1.  Developments in physics
- Diagnostics of PBL height

Though the first version of PBL height diagnostics is already produced operationally, this product is
not yet really ripe and it still needs further refinements. As implemented in the cycle AL12_op6, it
quite often happens that the resulting PBL height is either too small (below 1 meter or even very close
to zero) or too high (even above 8km). The behaviour of the current scheme was extensively tested in
ALADIN/LACE. The problems occur especially over hills and valleys and above the sea surface (too
low values of PBL height) or under specific conditions like deep temperature inversions, very strong
wind (too high values of PBL height). The diurnal evolution of PBL height is quite visible. The
diagnostic scheme was modified and tested in order to avoid too small PBL heights. The modification
improves the results, but it does not solve yet other weaknesses. There is a detailed report (written by
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Martina Tudor) available in Prague on request. The report describes well the current scheme and tests
of it made with ALADIN/LACE, as well as the proposed modification.

More details can be asked to: Martina Tudor and Jean-Francgois Geleyn.

- Diagnostic of winter PBL moisture

It was noticed by the forecasters that the model over-dries the PBL at the lee side of the mountains in
winter. Therefore the diagnostic of this feature was done using ALADIN/LACE on some pre-selected
typical cases from February 2001. The over-drying was confirmed, however the reason is not yet
understood. The bias in relative humidity is quite important (reaching up to 35% at some SYNOP
stations) in the region of North-East Austria. On the other hand the temperature and wind forecast
were quite good. One plausible explanation was checked: whether there is not a kind of Tanguay-
Ritchie effect concerning the physical forcing (in analogy with the orographic forcing). Therefore the
experiment was rerun in the Eulerian mode but without a real change of the humidity forecast.
Another test consisted in suppressing the horizontal diffusion of humidity to avoid fictitious vertical
diffusion of humidity along the mountain slopes (there actually was a layer of quite a dry air above as
confirmed by Vienna sounding) but again without any significant effect on the humidity forecast. The
preliminary conclusion is that one has to look closer to the PBL parameterization in order to
understand more the mechanism of the dry air intrusion into the surface layer.

More details can be asked to: Harald Seidl, Thomas Haiden, Filip Vana.

2. Developments in the verification
- Verification of precipitation

The tool VERAL is going to be extended in order to compute the scores of precipitation. This has
been a long time goal of RC LACE. There were many technical problems, related especially to the
correct representation of the precipitation amounts in the observation CMA-format files, both
regarding the quantity compared to the model forecasts and the interval of measurements. The updated
VERAL should be at disposal in a near future.

RC LACE Management Group discussed the verification strategy in general. Thanks to the stabilized
archive in Prague, it becomes possible to compute the ALADIN/LACE scores systematically and to
work out the basic scores in a continuous manner. A list of scores to be produced was discussed and
established.

More details can be asked to: Dijana Klaric, Zuzana Huthova.

x Technical developments
- Configuration E923

The configuration for computing the climatological boundary constants was finally ported to the NEC
SX4 platform. Most of the problems were linked to the different representation length of INTEGER
numbers in the datasets and on the machine. The E923 configuration was also ported to the LINUX
server voodoo. This configuration is important in order to prepare the tests of ALADIN on a 1 km
horizontal mesh having a correct representation of the orography.

More details can be asked to: Jure Jerman
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- CHAGAL User Interface

The development of the Tk-based user interface to CHAGAL namelist has progressed. Its author,
Tomas Kalibera, ported it to LINUX platform and made its extensive tests. The tool is designed to
support a quick creation of new CHAGAL namelists and their modification as well as to launch
CHAGAL program for easy visualization of the horizontal fields in ALADIN files.

Some minor changes and improvements have been made also in the CHAGAL itself to meet needs of
the local ALADIN development team.

More details: Tomas Kalibera, Martin Janousek

ALADIN developments in Toulouse during the first half of 2001

The new ALADIN library, AL15, is now ready, thanks to the self-sacrifice of Claude Fischer and the
help from a few brave ALADINers : Lora Gaytandjieva, Stjepan Ivatek-Sahdan, Martin Janousek, Jan
Masek, Gabor Radnoti, Vanda Sousa da Costa, Malgorzata Szczech, and Ryad El Khatib. However
some more work is still required, especially concerning observation handling, optimization, €923, ...

Karim Bergaoui, Nihed Bouzouita and Abdelwaheb Nmiri prepared the new ALADIN-Tunisie suite,
with some help from Jean-Marc Audoin and Jean-Daniel Gril : benchmark and definition of the pre-
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operational version to be temporarily run in Toulouse. Part of their stays was also devoted to further
training.

Blazenka Vukelic prepared the "EUROCS Stratocumulus Case" observational dataset for use in the 1d
version of ARPEGE/ALADIN. The first experiments showed that the current physics is not as bad as
foreseen, and identified two major deficiencies in such situations : too much intermittency due to
spurious triggering of the "deep convection” scheme, and a significant underestimation of cloudiness
within the "vertical diffusion” scheme.

The first problem was also mentioned by Frédéric Sourgen, who studied the respective impacts of
physics and resolution on the forecast of the tropical cyclone FLO by ALADIN. He also analysed the
behaviour of the convection scheme as the resolution decreases {(from 50 to 5 km), and exhibited a
strong underestimation of evaporation over sea. The second problem was addressed by Janko Merse.
Some more details on these two studies are given in the ALATNET report.

Jean-Marcel Piriou improved the partition of convective (unresolved) precipitations between solid and
liquid ones, so as to avoid snowfalls in warm air as it sometimes happened on rather colder soils. The
temperature above the current vertical level is now considered (instead of the local temperature), as
was already the case for stratiform (resolved) precipitations.

"

A new tool was designed to simulate "infra-red" or "water vapour” brightness temperatures {rom
model fields, for diagnostic or validation purposes. Different radiation schemes may be used. For
more details, contact : Jean-Marcel. Piriou@meteo.fr.

After several months of test and retuning, involving Francois Bouyssel and Frangoise Taillefer, Diag-
Pack is now pre-operational at Météo-France. Hourly analyses, based on ALADIN-France and all
available SYNOP-type observations, are sent to three regional centres for real-time validation.

To end with, the Toulouse team provided many teachers to the ALATNET training course, and also an
efficient organisation team : Patricia Pottier and Jean-Daniel Gril.
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