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Operational setup & NEW HPC

Theoperationalmodel configurations

WALADINHR: k E 4 km, 73 vert. lev; CANARBDVarwith 3h cycle(no DFI) 72h fcst. (with
DFI),LBCsIFS(laggedmode), 4 runs per day (00, 06, 12 and 18 UTC) hydrostatic AL38T1 with
ALARO physics

WALADINHRDA k E= 2km, 32 vert. lev, 72h fcst, LBCSALADINHRY, dynamicaladaptation
mode 4 runsperday (00, 06, 12and 18 UTC)hydrostatic

NewHPC

BullSequanaH2000
2 loginnodes

32 computebladeswith 3 computenodes

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

256GBmemory(16x 16GBDDR! 3200MT/s
ECC)

250 TBLustrestorage
RedHat8.3
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Ongoingwork - porting of CY3T2_bf10 modelconfigurationsat new HPC

A Compilation gmkpack6.6.8; Intel compilers20204.304; Intel MP120204.304; Intel MKL2019

A NewmodelconfigurationsHR40 and HR20 (moreinfo below)
A ECFLOW first setup

New B matrix for HR40 model configuration

The ensembleB matrix was calculatedfor HRIO model domainin order to replaceNMCB used
operationally It wascomputedin two steps

1) Calculatorof spinupB (Bspinup ¢ downscalingpf IFSensemble
2) Calculatiorof ensembleB (Beng ¢ EDAwith Bspinup

For downscalingand EDA 10 members of IFS ensemble for two-week period in winter
(2021020920210223 andtwo-weekperiodfor summer(2021062120210704 were used

For calculationof Bspinupand Bensfirst 6 daysfor both periodswere left out. Only00 and 06
UTJ12and 18 UTC)orecastdifferenceswere usedin winter (summer)period

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

Fig 3. \erification results against surface observationsover model domain for 10m wind during winter period Red colour representsALADINHRDA
dynamicaladaptation for wind, greencolour cy43 default settingsand blue colour setup with new roughnessand tuned parameters Biasand standard
deviationagainstforecastlength (left), Wilsondiagram(middle), frequencyof event(right).

Analog-based method updates

A Predictionweightingstrategyis performedfor temperature,wind speedand gusts Theupdated

welightsand statisticalcorrectionfor the rare eventsare includedinto operations

A A detailedsensitivitytest to find the optimal valueof the varianceratio r for four different post-

processingorecaststhat usethe Kalmantfilter (KF)for the point-basedwind gust predictionsis
performed (e.g, Fig 4). Eventhough the recommendedvalue of 0.01 seemsto be an optimal
choicefor someof theseforecastsfor afew alowervalue(e.g., 0.001) isrecommended

A Thetools neededfor usingan analogbasedmethod to producegriddedoutput are successfully

Fig. 4. The RMSEand correlation coefficient for so-called
KFAN postprocessing approach of 10-m wind gust
predictionsup to 72-h ahead, dependingon the value of

RMSE (m/s)

developed Two distinctive approachesare tested, Pointby-Point and Fieldwise approach,
generatingcomparableresultswhen usingtraining datasetsof the samelength. Thepreliminary
resultsalsoshowthat the Fieldwiseexperimentwith 2-yearslongtrainingseemsto producethe
bestresult, sinceit is comparableto the Pointby-Pointexperimentwith 1-yearlongtraining but
Is alsocomputationallylessdemanding(Fig5).
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Fig 5. TheCRP&a) and RMSEspread(b) for the Pointby-Pointanalogbasedapproach(using
a 1-yearlong training dataset)is comparedto the Fieldwise approach(usinga 2-yearslong
training dataset)during January2019 The controlmemberof the ECMWFensembldorecastis
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Tuningandvalidationis ongoing

Fig 1. Horizontalspectralcovariancadensitiesor unbalancedemperature ,unbalancechumidity,vorticity and divergencet level50.

Tuning of HR40 and HR20 model configurations

Thetwo new modelconfigurationdbasedon cy43 were set up:

A HR40 ¢ sanme geometry as ALADINHRY; hydrostatic ALARGL phys package tuned surface,
deep convection the cloud microphysics parameterization and additionaly screen level
Interpolationin stableconditions

A HR20 ¢ samedomainas ALADINHRDA, 87 vert. lev,, 72 fcst hours LBCSIFS non-hydrostatic
ALAREL phys package LESCALE [Isdiagnosticof wind gust modified modified and tuned
calculationsof orographicroughness

A HRAO0 verification results for winter (01-31.12.2020) and summer period (16.06.-15.07.2020)
(Fig2.):

A In winter the improvement is a result of

A Tuningof the screenlevelinterpolationimprovedBIASand STDfor T2m (more pronounced

In winter) with minor degradationfor RH2m

A The main improvementin summeris for cloudinessBIASand STD mainly due to the

ALARO --> ALARGL switchand partly relatedto the tuning of ALARGL. Consequentiythe
temperatureprofile isimprovedaswell (mostlySTD)

ohysicsswitch and its tuning: 1) improved
cloudinesgBIASand STDpandii) upperair RHandwind (BIASand STD)

b) c)
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Fig 2. Verification scoresfor: a) cloudcoversummerb) T2m winter, ¢) cloud coverwinter, d) Tsummerat 12 UTCg) RHsummerat 00 UTCf) wind speed
winter at 00 UTC Redline representscurrently operationalcy38, greenline e-suite cy43 (before tuning) and blue line is tuned setup (also cycledin the
assimilation).

A The main goal of the HR20 configurationis to replace and improve the wind forecast currently
obtainedwith ALADINHRDA

A Verification results show that 10m wind BIASand STDare smaller for tuned configuration
(comparedto reference) However,this leadsto a decreasan skillfor strongwinds (Fig3.). Further
tuningis needed

parameterr, includng only the eventsfor which observed
values exceed the value of the percentile noted The
sensitivity tests are performed using operational ALADIN
NWHPsfor the year 2018 and include61 locationsacrossthe
Republiof Croatia

the domaincoveringAustria

usedasa raw forecastand all forecastsare verified usingINCAanalysiswind speedvalueson

Neighborhood

NOSt-processing

A Toaddressthe fact that model grid sizeis NOTthe sameas model resolutionand acknowledge
the rapid predictability loss at small scales,equiprobability between neighbouringmodel grid

pointscanbe used

Potential sdution: treating neighboringpoints as membersof an ensemblevalid at point of
Interest ¢ NeighborhoodPost-ProcessingdNPP)n time or space

Severabperationalproductswere developedasshownon Fi

wind speed(gusty

Usingspecificpercentile(~ 55th-60th) of a NPPensemblansteadof usingthe closestmodelgrid
point producessignificantlymore accurateprecipitationforecast(more hits, lessfalsealarms.

Combinationwith an EPSspreadis significantlyincreasedFig 8)

ZAGREB-MAKSIMIR, HR4, 20210401_00

Fig 6. ALADINHRE T2m forecastwith NPPensemble
asplumes(red), upto 72h ahead,wheredashedblack
line denotesraw nearestpoint deterministicforecast
andensemblemeanis shownin solidblue.

Fig 7. TheALADINHR4 probabilistic
precipitationforecast(> 0.1 mm/3h)
derivedfrom the NPPensemble

gs6and’

A
A
A Theresults show that the NPPensemblemean has approximately10% (15%) lower RMSEor
A
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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

are highlightedusingmarkers

A-LAEF - Interactive visualization

A A mesoscale ensemble system A-LAEF focused on sho

rt range probabillistic forecasts Is

developedin the frame of RCLACEconsortium and profits from the advancedmulti-scale

ALAR®hysics
A Its main purposeis to provide a probabilisticforecastfor t

ne national weather servicesof RC

LACEpartnerswhich couldnot achievethat with their own HPQresources

A We have designed completely new website (Fig 9) w
experiencefor A-LAERproducts (e.g., valuesare shown o
legendcanbe turned on or off)

nich provides an interactive user
n mouse hover, features shown in

A Productssuchas meteogramsand probability plots (Fig 9) are providedfor variousthresholds

aswell as2-D plots of ensemblemeanandspread

A After a positivefeedbackthat we received,we will continue
includeother ALADINproducts

to useandexpandthis format (e.g.,

Fig.9. TheA-LAEF homepage and
meteogram(left). Theprobability of 6-nh

precipitation exceeding 0.1 m(right).




