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Analog-based method updates

Å Prediction-weightingstrategyis performedfor temperature,wind speedandgusts. Theupdated
weightsandstatisticalcorrectionfor the rareeventsare includedinto operations.

Å A detailedsensitivitytest to find the optimal valueof the varianceratio r for four different post-
processingforecaststhat usethe Kalmanfilter (KF)for the point-basedwind gustpredictionsis
performed (e.g, Fig. 4). Eventhough the recommendedvalue of 0.01 seemsto be an optimal
choicefor someof theseforecasts,for a few a lowervalue(e.g., 0.001) is recommended.

Å The tools neededfor usingan analog-basedmethod to producegriddedoutput are successfully
developed. Two distinctive approachesare tested, Point-by-Point and Field-wise approach,
generatingcomparableresultswhenusingtrainingdatasetsof the samelength. Thepreliminary
resultsalsoshowthat the Field-wiseexperimentwith 2-years-longtrainingseemsto producethe
best result, sinceit is comparableto the Point-by-Pointexperimentwith 1-year-longtrainingbut
isalsocomputationallylessdemanding(Fig.5).

Fig. 4. The RMSEand correlation coefficient for so-called
KFAN post-processing approach of 10-m wind gust
predictionsup to 72-h ahead, dependingon the value of
parameter r, including only the events for which observed
values exceed the value of the percentile noted. The
sensitivity tests are performed using operational ALADIN
NWPsfor the year 2018and include61 locationsacrossthe
Republicof Croatia.

Fig. 5. TheCRPS(a) and RMSE-spread(b) for the Point-by-Pointanalog-basedapproach(using
a 1-year-long training dataset) is comparedto the Field-wise approach(usinga 2-years-long
training dataset)duringJanuary2019. Thecontrolmemberof the ECMWFensembleforecastis
usedasa raw forecastand all forecastsare verifiedusingINCAanalysiswind speedvalueson
.the domaincoveringAustria.

Neighborhood post-processing (NPP)

Å Toaddressthe fact that model grid sizeis NOTthe sameasmodel resolutionand acknowledge
the rapid predictability lossat small scales,equiprobabilitybetween neighbouringmodel grid
pointscanbeused

Å Potential solution: treating neighboringpoints as membersof an ensemblevalid at point of
interestςNeighborhoodPost-Processing(NPP)in time or space

Å Severaloperationalproductsweredevelopedasshownon Figs. 6 and7

Å Theresultsshow that the NPPensemblemeanhasapproximately10% (15%) lower RMSEfor
wind speed(gusts)

Å Usingspecificpercentile(~ 55th-60th) of a NPPensembleinsteadof usingthe closestmodelgrid
point producessignificantlymoreaccurateprecipitationforecast(morehits, lessfalsealarms).

Å Combinationwith anEPS: spreadissignificantlyincreased(Fig. 8)

Fig. 6. ALADIN-HR4 T2m forecastwith NPPensemble
asplumes(red), up to 72h ahead,wheredashedblack
line denotesraw nearestpoint deterministicforecast
andensemblemeanisshownin solidblue.

Fig. 7. TheALADIN-HR4 probabilistic
precipitationforecast(> 0.1 mm/3h)
derivedfrom the NPPensemble.

Fig. 8. TheRMSEof the ensemblemean and spreadfor
the NPP and the reference experiment. The results
include T2m predictions averaged over 62 days and
forecast ranges with statistically significant difference
arehighlightedusingmarkers.

A-LAEF - interactive visualization

Å A meso-scale ensemble system A-LAEF, focused on short range probabilistic forecasts, is
developedin the frame of RCLACEconsortium and profits from the advancedmulti-scale
ALAROphysics

Å Its main purposeis to provide a probabilisticforecastfor the national weather servicesof RC
LACEpartnerswhichcouldnot achievethat with their own HPCresources

ÅWe have designed completely new website (Fig. 9) which provides an interactive user
experiencefor A-LAEFproducts (e.g., valuesare shown on mouse hover, features shown in
legendcanbe turned on or off)

Å Productssuchasmeteogramsandprobabilityplots (Fig. 9) are providedfor variousthresholds,
aswell as2-Dplotsof ensemblemeanandspread

Å After a positivefeedbackthat we received,we will continueto useandexpandthis format (e.g.,
includeother ALADINproducts)

Fig. 9. The A-LAEF homepage and 
meteogram(left). Theprobabilityof 6-h 

precipitation exceeding 0.1 mm(right).

Operational setup & NEW HPC

Å BullSequanaXH2000

Å 2 loginnodes

Å 32computebladeswith 3 computenodes

Å 2 x AMD Epyc Rome (64-core, 2.6GHz,
280W)

Å 256GBmemory(16x 16GBDDR4 3200MT/s
ECC)

Å 250TBLustrestorage

Å RedHat8.3

Theoperationalmodelconfigurations
ωALADIN-HR4:ҟȄ= 4 km, 73 vert. lev.; CANARI+3DVarwith 3h cycle(no DFI); 72h fcst. (with

DFI),LBCs: IFS(laggedmode), 4 runs per day (00, 06, 12 and 18 UTC); hydrostatic, AL38T1 with
ALARO0 physics

ωALADIN-HRDA: ҟȄ= 2km, 32 vert. lev., 72h fcst., LBCs: ALADIN-HR4, dynamicaladaptation
mode; 4 runsper day(00, 06, 12and18UTC); hydrostatic

Ongoingwork - portingof CY43T2_bf10 modelconfigurationsat newHPC:

Å Compilation: gmkpack6.6.8; Intel compilers2020.4.304; Intel MPI2020.4.304; Intel MKL2019

Å NewmodelconfigurationsHR40andHR20(moreinfo below)

Å ECFLOWςfirst setup

NewHPC

New B matrix for HR40 model configuration
TheensembleB matrix was calculatedfor HR40 model domain in order to replaceNMCB used
operationally. It wascomputedin two steps:

1) Calculatonof spinupB(Bspinup)ςdownscalingof IFSensemble

2) Calculationof ensembleB(Bens)ςEDAwith Bspinup

Å For downscalingand EDA 10 members of IFS ensemble for two-week period in winter
(20210209-20210223) andtwo-weekperiodfor summer(20210621-20210704) wereused.

Å Forcalculationof Bspinupand Bensfirst 6 daysfor both periodswere left out. Only00 and 06
UTC(12and18UTC)forecastdifferenceswereusedin winter (summer)period

Å Diagnosticplots indicate shift of energytowards smallerscales(Fig1.) and generallysmaller
backgroundstandarddeviations

Å Tuningandvalidationisongoing

Fig. 1. Horizontalspectralcovariancedensitiesfor unbalancedtemperature,unbalancedhumidity,vorticityanddivergenceat level50.

Å The main goal of the HR20 configuration is to replaceand improve the wind forecast currently
obtainedwith ALADIN-HRDA

Å Verification results show that 10m wind BIASand STDare smaller for tuned configuration
(comparedto reference). However,this leadsto a decreasein skill for strongwinds(Fig3.). Further
tuning isneeded.

Tuning of HR40 and HR20 model configurations
Thetwo newmodelconfigurationsbasedon cy43weresetup:

Å HR40ςsame geometry as ALADIN-HR4; hydrostatic; ALARO-1 phys. package; tuned surface,
deep convection, the cloud microphysics parameterization and additionaly screen level
interpolationin stableconditions

Å HR20ςsamedomainasALADIN-HRDA,87 vert. lev., 72 fcst. hours, LBCs: IFS,non-hydrostatic;
ALARO-1 phys. package; LESCALE_U=.T.; diagnosticof wind gust modified; modified and tuned
calculationsof orographicroughness

Å HR40 verification results for winter (01-31.12.2020.) and summer period (16.06.-15.07.2020)
(Fig2.):

Å Tuningof the screenlevel interpolationimprovedBIASandSTDfor T2m (morepronounced
in winter) with minor degradationfor RH2m

Å The main improvement in summer is for cloudinessBIASand STD; mainly due to the
ALARO0 --> ALARO-1 switchandpartly relatedto the tuningof ALARO-1. Consequently,the
temperatureprofile is improvedaswell (mostlySTD)

Å In winter the improvement is a result of physicsswitch and its tuning: i) improved
cloudiness(BIASandSTD)andii) upper-air RHandwind (BIASandSTD).

Fig. 3. Verification resultsagainst surfaceobservationsover model domain for 10m wind during winter period. Redcolour representsALADIN-HRDA
dynamicaladaptation for wind, greencolourcy43 default settingsand blue coloursetupwith new roughnessand tuned parameters. Biasand standard
deviationagainstforecastlength(left), Wilsondiagram(middle), frequencyof event(right).

Fig. 2. Verificationscoresfor: a) cloudcoversummerb) T2m winter, c) cloudcoverwinter, d) T summerat 12 UTC,e) RHsummerat 00 UTC,f) wind speed
winter at 00 UTC. Redline representscurrently operationalcy38, green line e-suite cy43 (before tuning) and blue line is tuned setup (also cycledin the
assimilation).
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