Progressin research for ALADIN along the first 10 months of 2002
(contributions from thematic coor dinator s)

Coupling

* Spectral coupling :

Coding is achievedand basictestswith spectralcouplinghave beerdone.Technicallyit works, but meaningfulcase
studiesarestill missingfor tuningan optimalcombinationof Daviesandspectralcoupling.Now experimentsvith a 1d
shallow-water model are being performed.

» Surface pressure tendency coupling :
Situationdid notchangemuch. The codehasbeenportedto the lastlibrary, AL25T2, but further experimentatioris
required.

 Time interpolation :

Intensivework hasbeendoneon this subject.No satisfactorysolutionhasbeenfound that would be competetivewith

increasingtime frequencyof coupling files. Spectralanalysisof the time evolution at the Christmas’ storm case
indicateda good potentialin finding diagnosticshat can be computedin the coupling modelto determinethe time-
dependent coupling frequency required by the situation.

» Thework ontwo-way-nestingvasdelayedlnsteadaninvestigationof the problemof couplingin ALADIN following
a similar approach as Aidan Mc Donald used for HIRLAM was launched.

Dynamics

+ Stabilizationof NH dynamics

A new prognosticvariablefor pseudo-divergenc@4) hasbeenimplementedn the main codeof ALADIN. Stability
analysesand 2d experimentsshowedit could improve stability in the presenceof orography.Besidesa new time-
discretisatiorcalled"predictor/correctorivasalsocoded to allow the useof atwo-time-levelsemi-Lagrangiascheme,
but only for theold prognosticvariablesasafirst step.The mergingof thetwo ingredientswill be completedn the next
weeks. These two ingredients are expected tooffer a robust enough schemeto be used with 2 time-levels
discretisations. Preliminary 2D tests are very encouraging.

Besidesananalysisof theanelastiapproachin ALADIN wasdone.lt wasfoundthatthe anelasti@pproximationis not
practically applicable using the Laprise coordinate in a spectral semi-implicit model.

 Evaluation ofdynamics at high resolution

The propertiesof ALADIN dynamics (accuracy,stability, efficiency, consistency)were evaluatedfor increasing
horizontal and vertical resolutions,using the "quasi-academicALPIA framework.It consistsin 4 embeddednodels
covering the French Alps, with mesh-sizedecreasingrom 10 km to 1.25 km and the number of vertical levels
increasing simultaneously from 30 to 85.

Thefirst part,dedicatedo the comparisorbetweerEulerianandsemi-Lagrangiastability criteria, wascompleted The
experimentswere done with three-time-levelEulerian and semi-Lagrangiamon-hydrostaticschemesAs outcome,
thereis now a robustresultthat the three-time-levekemi-Lagrangiarschemecan be usedstill with at leastdoubleof
the Eulerian time-step without meeting Lipschitz criterion.

Then the experimentswere resumedto investigatein details the propertiesof ALADIN dynamicsat very high
resolution : hydrostatic versus non-hydrostatic, explicit versus semi-implicit, Eulerian versus semi-Lagrangian, ...

 Lower boundary condition for NH

An alternative moreconsistentimplementatiorof the lower boundaryconditionhasbeenintroducedin the main code
of ALADIN. The principle is to use vertical velocity (w) as a gridpoint prognosticvariable insteadof the vertical
divergence(e.g. d4), in the advectionprocess.This ingredientimprovesthe responseover mountainsfor the semi-
Lagrangian scheme in non-hydrostatic dynamics. Merging with the two other main modifications is in progress.

 Radiative upper boundary condition
The work is slowly restarting, following a new approach based on recursive filtering.

* Gridpoint semi-Lagrangian diffusion

The work was resumedat the beginning of August, by a new student,and has to start with an update of the
corresponding code. No significant progress is expected within the end of the year.



 Improved filtering of orography

A new methodwas proposedo smoothorographyat high resolution,which was provednecessaryto avoid spurious
small-scalenoise,especiallywhenusing"linear" spectralftruncations) An additionalspectraltermis addedto the cost
function usedto computeandoptimizethe spectralorography which actsat dampingthe smallestscales.This should
provide smootherspectrathanthe presentmethod(importing the "quadratic"spectralorographywhenusinga "linear"

truncation),which abruptly setsto zero the contributionfrom the smallestscales(the last third of the spectrum),and
will be far moreflexible. Howeverthe first testsinterferedwith problemsin the minimizationlibrary, andthe present
formulation is to be reconsidered.

» Relaxation of "thin layer" hypothesis

The correspondingnodificationsarenow implementedothin ARPEGEandALADIN. Experimentations in progress,
to evaluatethe practicalimpactin termsof scoresor forecastaccuracymainly in tropical regions.An extensiorto non-
hydrostatic dynamics with the Laprise coordinate is under study.

Physics : precipitations (convection, microphysics, ...)

A development work plan on moist processes was adopted at the meeting in Medulin.

Two main approacheof the cloud-precipitationschemeare investigated,namely the Functional Boxes approach
focusingon "resolved"cloudandprecipitation(andusingthe operationaliagnosticconvectiveschemeasanotheox),
and a more integratedapproachfocusing on convectionand using a microphysicalschemederived from the one
developed by Philippe Lopez.

* Integrated approach (L. Gerard)
A version of the physical packageunder AL15 with a microphysicalschemederived from Ph. Lopez’s, but
separatingice and liquid cloud condensateand consideringa pseudo-historicaprecipitationcontent,is now
available.
The prognosticconvectionschemedevelopedlast year by L. Gerardis now running under AL15. At this
occasion,we observedan undesirablestiffnessof the tuningswith the re-introductionof the modulationof
moistureconvergencéy the meshsize(GCOMOD=1).\\ Validationtestsof the schemearegoingonin Vienna(
S. Greilberger).
A version of the code with both modifications mentioned above is also ready.
Work is going on onthe new integratedschemejmplying a separatiorof the downdraughtandthe updraught;
the updraughtroutine under test implies an explicit treatmentof the suspendedtloud condensatefull 3D
prognostic variablesfor the updraughtvelocity \SE{and} the updraughtmesh fraction, the production of
detrained condensate instead of precipitation.

* Functional boxes approach
A communication of E. Bazile in HIRLAM Newsletter 41 (2002), pp79-83, synthesizes the current status.
The problems of the ice phase seem now solved -- except maybe a small difficulty around the triple point.
The functionalboxesseemvery sensitiveto time andverticalinstabilitiesof the parameterisationgndcanoften
reveal hidden weaknesses in them.

 Entrainment in clouds
The sensitivity of the deepconvectionschemeo the humidity of the middle atmospherdasbeentestedwithin
the EUROCSprojectframe.The presenentrainmenformulationsconfera pretty goodsensitivityto the scheme
as compared to Cloud Resolving Models.

* Stratocumulus clouds
The underestimatiorof stratocumulugloudshasbeeninvestigatedon the FIRE | case.A diagnosticapproach
using a new cloud contentsand cloudinesshas been proposed.A prognosticapproach,baseon the same
"Philippe Lopez" as mentioned above, is also under tests and progress.

 Other aspects

It wasdecidedin Juneto startthe developmenof a shallow-convectiorschemepasedon a massflux approach
(Th. Haiden, J.M. Piriou).
Extended collaborations participations were planned in Medulin, but the communication about this stays weak.

Physics : turbulent processes, boundary layer

» Andre Simon : Study of the relationship between turbulent fluxes in stable PBL and cyclogenesis (ALATNET PhD).
Main goals are :



- explain the sensitivity of the forecastof rapid cyclogenesi®n parameterizatiorof turbulentheatexchange
(tuned above all by parameter USURID).
- find new methodsto adjustthe current parameterizatiorof critical Richardsonnumberwhile avoiding the
erosion of inversion

Results :
- The heatflux parameterizatiorusedin cycle 24 was testedon casestudy of explosivecyclogenesison 20
Decemberl998. Main sensitivity was found in areaeastwardirom Newfoundland.The role of increasecheat
exchangeseemdo bein a decreasef staticstability in the mentionedarea thatallowsbiggervertical velocities
and slowerdrop of pressuraduring the decayingperiodof the cyclone.Thusthe influenceis indirect, becausét
acts before the rapid reinforcement of the storm (42 hours later).
- Theusedvalueof USURID paramete(0.042- operationaln the beginningof 2002)givesunrealisticforecasts
of staticstability in the PBL in areascrucial for developmenbf the cyclone.Evenvery high valuesof USURID
(0.14) give less static stability in comparison to model analysis.
- The Richardsonnumberlimitation is more importantby valuesbetweenl and 100 as by very high values
(relative differencesin K-profiles for current parameterizationmeach their maximum by Ri=4.5 for various
USURID and by constant wind shear).

Suggestions :
- makethe parameterizatiorof heatexchangein the PBL dependenbn surfacestability. This is not a final
solutionfor the cyclogenesiproblembut keepmorestability over cold surfaceqland) andallow instability over
warm lowest layers (sea). Similarly, differentiation should be made for momentum exchange as well.
- make the height of K- decreasesituation dependent(decreaseor increasethe parameterUHDIFV for
instable/stable PBL layers)
- vertical discretizationof Rid givesvery small differenceswhile tuningit via parametetJSURIDE. Thusnew
kind of vertical discretization of ZUSURID should be used to allow "more freedom" for tuning.

» Janko Merse s finishing an article for Meteorology and Atmospheric Physics (79, 195-213,2002) with the title:
"Turbulent dissipationof the cold-air pool in a basin:comparisorof observedand simulateddevelopment"wherethe
MM5 modelhasbeenusedto simulatethe processandit’'s beenshownthatMY 2.5 parameterizationf the PBL (taken
from the ETA model) seems to describe the process quite well.

» Martin Gera : Improved representation of boundary layer, main goals for year 2002 :
- Analysisof anisotropyandinhomogeneityof turbulentprocessednfluenceof stratificationandsurfaceto the
behaviour of turbulence.
- Creation of new integral stratification dependencdunctions for friction velocity and friction potential
temperature which expresstheir variability nearestthe surface.The basesfor the derivation are Businger's
empirical functions and the static equation for TKE.
- Anomalous dissipation of energy close to the surface is expressedby blocked kinetic energy. Some
comparisonsare donewith classicalPrandtimixing lengthexpressiomearthe surface.This approachmodifies
current ALADIN mixing length expressiorand looks betterwhen using the prognosticTKE equation(it's in
progress now).
- Implementatiorof TKE computatiorfor stationaryregime,it wasthefirst stepfor solving prognosticequation.
We have concentrated on the behaviour near the surface.
- Implementatiorof prognosticTKE equationandconsecutiveeomputatiorof exchangesoefficients.Theyhave
a direct dependency on TKE.
- The scheme is still unstable, we are assessing methods for solving the nonlinear TKE equation.

* Alexander Kann and Harald Seidl :

Strangeoscillationsof humidity andconsequentlgloudinessat certainlevelswereencounteredvithin the 1d versionof
ALADIN (cy22tlop8)which did notappearin the 3D runs (al12 +cycora-bis).Concerningour stratus diagnosisit
seemsthatwe haveto lower the thresholdvalueswithin the codein orderto gain morerealistic Lifted Fog Forecasts.
This seems to be necessary as the initial state of vertical profiles already deviates from observed soundings.

» Martina Tudor performeda few casestudiesconnectedvith Burawind on the Adriatic for the Croatianministry for
traffic (because¢heroadis beingbuilt there).Shehasusedthe dynamicaladaptatiorof wind field to 2km resolutionfor
that.

Physics : radiation

* Introduction of ozoneclimatologicprofiles varying with the monthandthe location,insteadof a uniqueprofile. The
impact has not yet been tested.



» Comparisonof the physicsfrom the Climate model to the one from the NWP model. This testlead to a closer
assessmerdf the operationaradiationschemeandto testingmore otherschemesn singlecolumnmodel(Morcrette,
Graals and modified versions of the current operational scheme).

« It appears that the radiation has a strong impact on dynamics much sooner than was thought up to now.

Physics : surface

» Theuseof newdatabases presentlyin standby Sometestsof O. Latinneshoweda slight deterioratiornof the scores
during the summerandalsodubiousvaluesof the Leaf Arealndexover borealforests.This leadto light modifications
of the databasegindwe areawaitingsomefeedbackirom the Climate Groupwhich hadto testit. The mainproblemis
the want for a person who would redo a whole set of tests over one summer in assimilation mode.

 Phasingis on the way for the improvedsnow parameterisationpn cycle CY25 which shouldbe runningin double
chainbeforethe winter. This schemeandits tuningsare describedn the proceeding®f SRNWP/HIRLAM meetingof
22-22 October 2001.

Physics : orography

» Fromthesideof orographicforcing, the maineventwasthe specialisednini workshopin Toulousethatidentifiedand
prioritised three needs:
- the oneof finding a new wayto usedatabasesin particularregardingthe current"quadraticcut-off" for linear
grid applicationsthat should be replacedby a smoothertransition, this action being possibly twined with a
revival of the concept of "envelope at constant volume";
—the one to have again available the kind of momentumbudget diagnostictools once developedby G.
Gregorcic,in orderto betterunderstandow the severalcomponent®f our orographicforcing (resolvedmean,
resolvedenvelope,gravity wave drag, form drag, lift -if activated-)do interactat fine scaleto deliver an as
consistent as possible large scale balance of angular momentum;
—that of a ratherindependentsearchfor the causesof the vexing problem of ill-placed (slopesratherthan
summit) orographically induced precipitation.

« In addition,discussionsaking placeat therecentinformal RC-LACE training courseraisedthe following hypothesis:
are not we unableto modify the currentunsatisfactorsituationwherewe needenvelopedespiteform-drag,wherelift
cannotbe incorporatedwithout deteriorationof the resultsand where our form-drag-coefficientis much too large,
simply becauseve try to evolveincrementally(while a simultaneougump to morelogical choicesmight be successful
at once) ?

» Concerning the optimization of the orography for operational models, nothing was done.

Physics : simplified physics

» Cornel Soci proposedand testedsuccessfullymodificationsof the parametrizatiorof large-scaleprecipitations for
use at a resolutionof 10 km.His coming stay (early 2003)in Toulousewill be the occasionto transferhis knowledge
about specific LAM constraints to C. Loo.

* In ARPEGE,somemodificationsandtuningsin vertical diffusion have beemonein orderthatthe simplified version
would be in betteragreementvith the completeone andn orderto avoid someinstabilitiesappearedn linear models
from increase of resolution. A validation of the simplified direct physical package was also done.

Physics : validation

» Methods
Debugging of the Horizontal Domains Diagnostic package in the LAM is on the way.
Discussion in June in Medulin also planned :
- to set up a “Gaussian” control of the tendencies,
- to enterthe code for extracting profiles from the 3D model for the Single Column Model, into the main cycle,
but this is not yet realized.




» Experimentation
One is referred to J.F. Geleyn’s document of "25 items".

It mustberecognisedhat ALADIN physicsis justemergingfrom anincredible"black series"(not completelyfinished

though) asif the pastfive yearsof extremestability andof concertecevolutionvia big CY CORA-typepackagedadto

be "paid" (probablybecauseof insufficient consolidationwork at the time). The itemisationof the causeqrepeated
below) is alsovery revealingof the diversity of sourcedor the different problemsthat makesany strategicaleffort to

preventa future repeatifficult - butfor a strongincreasan post-codingnon-numericalalidation(somethingeveryone
hates to do!).

Statistically the 25 items are distributed as follows :
- Severe bugs : 2
- Small bugs : 2
- Design errors prior to or at the CYCORA-bis level : 4
- Design errors following CYCORA-bis : 2
- Forced scientific changes : 6
- Preventive actions : 1
- Scientific innovations : 5
- Tuning : 3
Last, a "nutshell" description of the physics operational in ALADIN-France was produced.

* The planned "validation chart" is not ready.

Physics : interface to dynamics

« Study of the interactions between non-hydrostatic features and physical parameterisations

The problemof the introductionof diabaticforcing within the predictor-correctoapproachwas addressedluring the
dedicatedmini-workshop.Safetylocksto preservethe presentlyusedalternativeswill beintroduced A morethorough
investigation is delayed, waiting for a stable dynamical core and more impact studies.

Besidesa numberof empirically derivedapproximationgo the treatmentf the diabaticheatingarebeingtested.There

are labelledquasi-anelastiand quasi-hydrostati@pproximationgo the diabaticheatingbecausehey produceresults
analogous to those obtained with the correspondingly approximated dynamical models, when using short time-steps.

 Use of new prognostic variables for physics

The interfacefor introducing new prognosticvariablesin convectionhasbeendevelopedand should enterthe next
library (end 2002), together with the parallel changes for using a TKE-based turbulence parameterization.

* Sensitivity of physics to the length of time-step and the vertical discretization, fibrillations

The large vertical oscillationsexhibitedby Martina Tudor last autumnwhile trying to diagnosethe PBL height,and
problems noticed when increasingthe operationalvertical resolution,led to reconsiderthe anti-fibrillation scheme.
First, it is now obviousthat a retuningis requiredfor eachchangein resolution.Secondthe vertical variationsof the
coefficientcontrolling the anti-fibrillation schemearelimited, with a maximumequal tothe valueat the lowestlevel, in
orderto avoidthe vertical slicing. This preventedproblemsin operationswaiting for a morethoroughinvestigationof
the behaviour of physical parameterizations as longer time-steps are used.

Eric Bazile started,using the single-columnmodel and addressinghe parameterization®f vertical diffusion and
convection.The responseof the vertical diffusion schemeiss very regular, but for convectionvery steepjumps are
observed.This is due to the fact that the triggering of convectiondependson the tendenciedssuedfrom vertical
diffusion at two adjacentvertical levels,andthe schemads very noisy on the vertical. A correctionwas proposedand
the first 1d tests performed.

Martina Tudor afterwardsundertooka thoroughstudyof the ARPEGE/ALADIN-physics’'susceptibilityto stiffnessand
nonlinearinstability. This wasdoneby halving the time-stepusedto computefluxes (and not the oneto apply their
effect) for detectingstiffnessand by applyingthe mirror trick of the previousonein space(thicker levelsonly at the
time of the flux computation) for tracking nonlinear instability.

In the first case,the vertical diffusion problem was identified again and the new anti-fibrillation cure positively
reassessedVlore surprisinglya potentialsourceof stiffnesswasdetectedn the condensation/rain-reevaporatioycle
but the maintainingmechanismis "dry" (eitherin vertical advectionand/orin vertical diffusion) which forbids any
practical action in the current state of the physics.

In the secondcasethe testallowedto find a small bug in the protectionagainstnonlinearinstability for the pseudo-
advectionby the convective mass-flux. This discoveryindirectly provesthe power of the methodsince no other
problem was spottedonce the bug being corrected.Interestingly, the remaining open questioncorrespondso one
known problemin the TL/AD regularisedphysics(togetherwith the one of fibrillations). Hencethe whole picturein
this area of research is now more consistent, pending further study of the huge amount of accumulated results.



» Smoothing of the shallow-convection parameterization

The smoothingproposedastyearby Martin Bellus on a suggestiorof Eric Bazile wascleanlyintroducedinto the code
and revalidatedin order to preparea possibleoperationalimplementation.lts main aim is to suppressa coupled
time/spacepscillation(the secondaspecbeingmainly but notonly in the vertical) createdby the on/off characteiof the
shallow-convection parameterisation, wh@mnot be handled by the anti-fibrillation scheme.

Most problemsare damped,but some oscillationsstill resist. The ad-hoccharacterof the time-smoothingscheme
underlines the need to code a new scheme.

* Impact oftime-stepping
llian Gospodinovstartedto analysevarioustechniquesfor introducing physicaltendencieswithin the semi-implicit
approach, with hydrostatic dynamics.

Data assimilation : methods

* Local pre-operational 3D-Var assimilationsuitesusing raw ATOVS or aircraft data (including local tunings of
statistics, observation use, cycling and initialization) :

This work is still under progress, with significative advances in every center involved :

- Budapest :
Severalsolutionsfor a local assimilationcycle basedon 3D-Var are under evaluation,with emphasison
coupling issuegchoiceof couplingdata,simpleversusdoublenesting)andinjection of local raw radiancedata.
In parallel,experienceon the objectiveevaluationof assimilationcyclesis gained.A pre-operationalstabilized
3D-Var assimilation cycle is planned for completion for ???

- Casablanca :
Preliminary assimilationsuites,basedon the principle of a combineduseof DFI-blendingand 3D-Var analysis,
have beerinstalledin researchmodefor the ALADIN/MOROCCO model. A new assimilationcycle, again
blending+3D-Var, is under constructionfor the ALADIN/NORTH-AFRICA domain. This "blendvar" cycle
should be run using ATOVS raw radiances for pre-operational, then operational, use early 2003.

- Prague :
The evaluationof the "blendvar"type of assimilationcycleshasbeencontinuedjn researchmodeonly, in order
to study both individual casegwhere pathologicalbehaviourssuchaswhenvery localized stormscan appear)
and perform objectiveverification (scores).The future plansfor operationswill be finalized after migrationto
the new computerin 2003, with probablytestsof DFI-blending+SurfCANARIfollowed by DFI-blending+3D-
Var+SurfCANARI.

- Toulouse :
An importantwork hasbeendevotedto the stabilizationand validation of the main algorithmsunderthe new
technical environment(ODB, raw radiances,CY25). A renovatedversion of the assimilationscriptsis in
progress,which should eventually lead to a stable, user-friendly tool for "switch-on/switch-off" ALADIN
assimilation cycles.

* Local implementation and tuning of blending :

3 centers have implemented blending cycles :

- Casablanca :
in researchmode for ALADIN/MORROCCO and under preparationfor ALADIN/NORTH-AFRICA; more
evaluation to be done in late 2002 and 2003

- Prague :
maintenance of the LACE operational blending suite

- Toulouse :
A renovatedblendingsuiteis in preparationfor the ALADIN/FRANCE linear grid (41 vertical levels). This
suite will be evaluated in the 4th quarter of 2002, for operational purpose.

* Prototype version of 3d-FGAT :

This work hasstartedin SeptembeR002,mainly aspartof Vincent Guidard’sPhD developmentsThe technicalwork
has progressed4D-screenings ok), and a first scientific evaluationwill be performedusing the well-known MAP
IOP14 case.This work will be continuedby a morein-depthre-evaluatiorof the problemof couplingbetweenLAM
and global dataassimilationsuites: evaluationof LAM versusLBC error growth, evaluationof different strategiedor
the injection of the global model solution into the LAM (2003-2004).

« Investigation of the problems related to double-nesting :

This work hasstartedunderthe frame of StelutaAlexandru’sALATNET PhD. Severalstrategiedor the nestinghave
beendefined,with couplingdatachosenreitherfrom ARPEGEor from ALADIN/LACE (simpleversusdoublenesting)



and either space-or time-consistentateral boundarydata. Comparisonswith the operational ALADIN/HUNGARY
dynamicaladaptatiorare alsoperformed.Sofar, the resultsshowa significativefit towardsthe observationsvith 3D-
Var, but 6 hour forecastscoresonly marginally benefit from the analysesThe potentialimbalancesof the 3D-Var
incrementshavealsobeencheckedandit hasbeenshownthatdynamicalimbalancesrenotgenerateaignificantly by
the 3D-Var analyses.

« A posteriori validation tools and tuning of Jb / Jo; completion of the PhD work of Wafaa Sadiki :

This work hasbeenre-startedhis summeiin Toulouse keepinga quite simpleformulationof the a-posteriorifunctions.
For a reminder,the main diagnosticsare : the ratio Jmin/P,the estimatedglobal backgrounderror variancerescaling
"Sb" (=Jbmin/Tr(KH)) and the estimated global observation error variance rescaling "So" (=Jomin/Tr(Ip-HK)).
The main results so far:

- Thereis a clearneedto comparethe a-posterioriresultswith independentiiagnosticysuchasexplicit statisticson
theinnovationvector),in orderto havea morein-depthunderstandingf the possiblemisfits betweermodelledandreal
error statistics.Indeed,it appearsthat too many ingredients(possiblemisfits) enter thesediagnosticsso that extra
knowledgeis neededfor the understandingFor example,Wafaais now comparingher resultswith the outputof a
Lénnberg-Hollingsworth method for auto-covariances, for comparison of both variances and correlation length-scales.

- There remainsa fundamentaldifficulty in assessinghe amount of scale-selectiveerror variances,since the
innovation vector which is involved in the a-posteriorivalidation containsall the scales.A scale-selectivapproach
could be a possible future direction of research, for a potential candidate.

- The diagnosticsexhibit clearly case-dependeitehaviourswhich indicatesthat the error statisticsin the LAM are
sensitive to weather systems (eg. synoptic storm inside the ALADIN domain, anticyclonic state, ...)

- A posteriorivalidationapparentlycanbe usedfor re-tuningof statisticalparametersalthoughthe work with realdata
obliges one to departfrom the strict theoretical framework and imagine tractable, pragmaticalapplications.For
examplethe perturbatiormethodto computethe "Trace" operatorddemanddo aggregatelaily datasetsogetherandto
verify afterwardsthatthe (neglected}ime-correlationsio not spoil the resultstoo much.Also, oneneedso assesshe
stationnarityof the diagnosticsover the period of aggregationwhich in practicemeansthat the diagnosticsare more
like monthly climatology.

WafaaSadikiwill write her PhD manuscriptin 2002/03for a scheduledPhD defensen early summer2003.The work
on a posteriorivalidationwill be onemajor contributionto her PhD. A continuationof this work is plannedin 2003in
Budapest.

* Improved Jb (new methods, geographical modulation, part of humidity, ...) :

The work on the geographicaldependencyof the backgrounderror statisticshas beencontinued.One-dimensional
variations of the standard-deviationand of the length-scaleswith respectto latitude were calculatedfrom the bi-
Fourier coefficients,andthey were successfullyalidatedby comparisorwith the resultsof MohamedRaouindibased

on mono-Fourier coefficients. This diagnostic work will be continued by investigating the two-dimensional variations.
A formalizationof the differentvariantsof the NMC methodwas proposedThis givessomeindicationson the formal
contributionsto forecastdifferenceswhich cancomefrom differencesin theinitial conditions,in the lateralboundary
conditions,andin the models(ARPEGEversusALADIN). For instancethe emphasion meso-scaldeaturesthatis
providedby the so-called'laggedNMC method"is consistentvith the useof initial differenceselatedto ARPEGEand
ALADIN model differences, and with the absence of lateral boundary differences.

An innovativework on the useof waveletfunctionsfor the B matrix representatiohasalsostarted Standard-deviations

and correlationfunctionsimplied by a diagonalwaveletcovariancematrix were examinedin particular. The results
appeared to be intermediate between those implied by a diagonal approach in spectral and gridpoint spaces respectively.
Background error standarddeviations have also been evaluatedfor the pre-processingof IASI sounding data
(Malgorzata Szczech in Toulouse, ALATNET PhD).

In the frame of ARPEGEdata,the useof ensembleanalysedor the computationof the backgrounderrror statisticsis
undertest (MargaridaBelo Pereira,in her ALATNET PhD). The productionof suchensemblesiasbeenperformed,

and the evaluationof the physicalpropertiesof the derivedstatisticswith a comparisorwith the NMC-deriveddata,is

under way.

* Sensitivity studiesgompletion of the PhD work of Cornel Soci :

The ALATNET PhD work hasbeencompletedin the first quarterof 2002. The overall conclusionsconcerningthe
evaluationof the adjoint model solutionsin ALADIN, andthe sensitivity of precipitationforecastso changesn the
initial conditions, are as followin g:

- Theperturbatiorof the lateralboundaryconditionsby projectedelementdrom the adjointmodelis probablyleading
to a dead-end issue, in the frame of the classical Davies’ relaxation.

- The useof the ARPEGEsimplified physicsexhibitsthe developmenbf sometimewery stronginstabilities,but that
are the high-resolutionequivalentsof the alreadyknown flaws of the large-scaldinearizedphysics.At this stage,it
remainsan open questionwhetherone should devotea significative amountof work to the linear physicsfor high
resolution4D-Var or rely on very simpleformulations,aswasdonea few yearsagoin the globalmodels.Especially,a



very selective application of the linear physics, and possibly more in-depth reformulation of the simplified
parametrizationsgannotbe excluded.lt is believedthat this issuewill re-appeaiin a few years,for high-resolution
adjoint computations.

- Cornel'stestcaseshaveshowna wide rangeof behaviourswith respectto the sensitivityto initial conditions,for
casesf misforecasprecipitations noimpactbecausehe adjointsolutionmovesoutsidethe limited areaof the model,
no impact becausemodel shortcomings(in the parametrizationspare at stake, existing impact either due to wrong
vertical wind profiles or wrong low-level conditions (controlling the onset of convection).
Cornel Soci is now writing his PhD manuscript for the University of Bucarest, and plans his defense for early 2003.

Data assimilation : observations

» ODB : training, design of new tools for ALADIN + local implementations

- training in Toulouse for ALADINers.

- design of new tools for ALADIN : geographical selection of observations for C+l zone.

- ODB is running with cycle 24T1 in Budapest, Prague and Casablanca, in research mode.

- Morocco hasestablishedh stable,local observationadatabaseand can now handlea local, autonomougiatabase
collection (the next step will be to add local radiance data in it).

 Screening : problem of observations close to lateral boundaries, local tunings

No significant development was performed for screening, except on the thinning of AIREP data. It is planned to look in
more details at the ATOVS raw radiance data sampling.

* Using aircraft data in local ALADIN 3D-Var suites
No major progress.

* Using observations of Hu2m for upperair assimilation

The purposewasto studythe possibleuseof screen-levehumidity observationsn 3D-Var analysiswithin ALADIN-
LACE. Theresultswith laggedstatisticscomparedo standardonesleadto decreaséhe valuesof the incrementsor
specific humidity and temperature both in vertical and horizontal directions.

 Impact of the drift of radiosondes

This work hasbeenaccomplishedn the frame of LACE Centeractivities. It wasbasedon the monitoring of the raw
soundingdatafrom 2 stations,with explicit recoveringof the (X,Y) positionsfrom eachindividual measurementThe
study has revealed a weak positive impact.

» Use of raw ATOVS data in ALADIN 3D-Var

Promissingprogressesre reportedfrom Budapestbut there are still problemsin the referencelibrary (CY24T1) in
Toulouse for assimilatingthe ATOVS raw radiancesin ALADIN 3D-Var. An adaptationon ALADIN of bias
correctionprocedurepriginally designedor ARPEGE,is underdevelopmentbut alreadywell advancedn Budapest
and Toulouse.

Sensitivity studieson sampling(whenextractingthe datafrom the databaseandthinning (whenassimilatingthe data)
with respectto Jb structurefunctions(standardlb/ laggedJb) needto be performed(in 2003). This topic will receive
againmuchattentionin 2003,asit is interestingseveralCentersreadyto participateactively (BudapestCasablanca,
Toulouse).

* Use of pseudo-observations (from MAP) in 3D-Var

Onecasestudyof usinghumidity pseudo-observatiorfsom the MAP POI-14providedby GMME (Météo-Francehas
shown slightly positive impact on precipitation forecast in ALADIN-FRANCE.

More casestudiesshouldbe performedin 2003 with improvedpseudo-profileon the North Africa domainwithin a
coordination/collaboration with GMME

» Use ofAIRS/IASI data over land : continuation

Normal progress in the framework of an Alatnet PhD (Malgorzata Szczech) :

- Specificationof the backgrounderror covariancematrix is done for surfacetemperatureand will be done for
emissivity.

- Homogeneoubandshave beerselectedn theinfrareddomain,basedon meantransmittancesn a profile database.
For eachof thesel8 infrared spectralbands,emissivity mapswill be producedfrom a databasaisedby the MODIS
team for 18 types of surfaces in the model. Validation will be performed with MODIS emissivities.

- Channel selection and retrieval of surface parameters is planned for 2003.



Data assimilation : surface

* New background error statistics for 2m analyses

The Lonnberg-Hollingsworth’snethodhasbeenusedto computethe backgrounderror statisticsfor 2m temperature
and relative humidity. The obtained2m backgrounderror correlationsdecreasamore rapidly with distancethan the
operationalones,in agreementvith the statisticsusedin CANARI-Diagpackfor mesoscalecreen-levebnalysesA
new function representing the background error correlations and rescalings have been proposed.

* Spatial smoothing of soil moisture

Becauseof the small scalesdescribedby the model (precipitation,cloudiness surfacecharacteristics)the threshold
conditionsusedin the surfaceassimilation,andthe long time-scaleof the evolutionof the soil moisture the soil water
contentin ARPEGEand ALADIN modelspresentsomeunrealistichigh spatial heterogeneitiesThis featureis not
controlled by the surfaceanalysissinceits length-scalés much smallerthanthe surfaceobservatiometwork density,
and is responsible for spatially noisy 2m forecasts in case on strong solar radiation.

A spatialsmoothinghasbeendevelopedor ARPEGEandALADIN within CANARI analysiscontrolledby two tuning
parameters the spatialcharacteristidengthof the smoothingandthe numberof iterationsof the processThe optimal
valueshave beerstudiedfor ARPEGEandALADIN. Theimpactof this smoothinghasbeenevaluatedn a 2 months
summer period with a small positive impact on 2m forecasts and without any long term drift.

» Combination of upperair and surface assimilations

The potentialcombinationdbetweenO.l. surfaceanalysisandupperairassimilationrwereexaminedn two frameworks:
in ARPEGE with 4D-Var and in ALADIN-LACE with spectral dfi-blending.

The upperairfields analysedvith 4D-Var are currentlyusedasinput for CANARI surfaceanalysis.This choiceaimed
at reducingthe 2m errorsrelatedto the lowest model errors, but this is not fully in agreementwith the optimal
interpolationtheory which considerstwo uncorrelatedsourcesof informations: the observationsand a first guess.
Moreoversincethereplacemenof 3D-Var by 4D-Var the upperairanalysedields arein equilibriumwith surfacefields
atinitial time, which differ from thebackgroundurfacefields (via a 3h forecastwith differentatmospheridields). This
inconsistencymayhavelocally somenegativeimpacts.Thereis alsoonetechnicalargumenin favourof usingupperair
guessas input to surfaceassimilation: it allows more flexibility on the operationalsuite becausethe upperairand
surfaceanalysesould be run in parallel. For thesereasonghe impactof usingthe upperairguesshasbeenevaluated.
The differencesbetweenthe two methodson 2m analysedields aregenerallysmall. It appearsvery difficult to prove
the superiority of one choice compared to the other.

The objectivewasto replacethe surfaceblendingby the CANARI surfaceanalysisin ALADIN. The experimentshave
shownthatthe useof CANARI surfaceanalysisin the blendingcycle improvesthe low level forecastson temperature
and humidity. The experimentwherethe surfaceanalysisis donefirst beforethe upperairblendingis the mostbalanced
one.

* Variational surface analysis

A variationalsurfaceanalysisis being developeéh the frameworkof the EuropeamALATNET project. The validity of
the linear hypothesidor the evaluationof the observationoperatorandthe decouplinghypothesisbetweengridpoints
have beerverified. Different strategiedor the evaluationof the observationoperatorwere studied.The configuration
with two chess-typeperturbationswas found to be the best compromisebetweenan accurateevaluationand a
reasonableomputationatost.No empiricalconditionis necessaryo control the soil moisturecorrectionswhichis an
improvementcomparedto the current operationaloptimal interpolationsurfaceanalysis.An article is submittedto
QJRMS and G. Balsamois writing his PhD manuscript.This work will continuein 2003 in the framework of the
ELDAS (European Land Data Assimilation System) project.

* Snow covernalysis
No progress.

» SSTanalysis

Somework wasdonein 2002to improvethe useof aland/seanaskin the guessestimationat the observatiorpoint for

the SSTmeasurementdVe noticedduring the first monthsof 2002somespotsin the SSTanalysis especiallynearthe
coasts,in the North Seaandin the Baltic Sea.lnvestigationshaveshownthat thesespotswere dueto a wrong useof

SST measurementsom oil platformsandcoastalktations So,somemaodificationshave beemadein the codein order
to considemlatformsas SHIPson onehandandto producetwo first-guessvaluesfor surfacetemperatureon the other
hand: onevalid for land measurementfl 2m andHu2m observationsandthe otheronefor seameasurementéSST),
for the useof coastalobservationsA procedureto avoid usingobservationst isolatedland or water pointshasbeen
designed too.

The first steps in the use of satellite data to better describe sea-ice limits are ready (interface to observations).



» Diagpack

An interfaceto ODB and new tools were developed.The work on the use of aircraft datais progressingbut no
significant impact was noticed despite of retunings.

The CANARI documentation has been updated.

Predictability

In themedium-ternresearciplanit wasthefirst time thatthe predictabilitytopic appearedHoweverfor thetime being
effective work was carried out only at Météo-France where ensembleswere computedtaking into account10
predictions(andgeneratingown perturbations)Meanwhilethe interestis growing at the MemberStatesand on top of
that the first LAM-EPS workshopwas organisedin the SRNWPframeworkin Madrid at the beginningof October.
Basedon the discussionsandrecommendationsf this workshopandinternal ALADIN discussions working planis
plannedto be compiledwithin the endof this year,wherethe main objectives stepsmilestoneswill beidentified,and
the effectivework canstartat the beginningof 2003.For thetime beingthereis a clearinterestfor thetopicin Hungary
and Morocco,howeverall the Partnerswill be askedto identify their interestandtheir level of contributionto this very
new and important project of ALADIN.

More details are available in the ALADIN/ALATNET Newsletters !




