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Model simulations and outputs

Arpegemodel (EPS):

AResolution T798with stretchingA 10km over France, 20km on
Iceland

Alnitial conditions:Arpegeoperationalanalysis
ATwoconvectionschemesare compared(sameas ina S NBafk)Q a
B85:Bougeault(1985): closurein humidity, use inoperational

NWP version.

PCMT: ®LrognosticCondensated/licrophysicsaand Transporp
Piriou et al. (2007 losurein CAPE, use Arpegeclimate

version.

Qutpult:
AResolutionlon xlat: 0.5 x 0.5
Atime step: 15 min




Recalbf a S NJebuldisbn Stalactite Cyclone

| PVanomaly(B85PCMT)_ Wind speedanomaly(B85PCMT)
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More positive PV anomaliet 600 hPadue to moreheatingduring liquid transition
andlessheatingduringice transition



PV anomalies for 3 cases (R8BCMT)
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Ridgebuildingstrongerfor B85 fortwo deepextratropical cyclones but the
reverseoccursfor the moderateintensity cyclone.




Main guestions

AWhatare thesystematicdifferencesbetween Arpegeensemble
forecastoutputs (PEARPINd remote sensingairborne
measurementof wind (Doppler RASTA) anzk water content
(Delanoé andHogan 2008;Cazenave2018) ?

ACanwe generalizethe resultsfound by Meryl on the Stalactite
Cyclone abouthe differencebetweenthe two convection
schemedEARMBS85 et PEARPCMT interms of ice water
content, PV and horizontalvind speed?

Shadingswind speedcomputedalongthe flight legs
andderivedfrom 12 forecastsseparatedoy 15
minutes
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RetrlevecDoppIer radalwmd speed

Radar wind, voIF7 | |
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fime
Dropsondesss RASTA (dlights, ~ 60 DS)
" a) — 0,05 +- 2,6 M/s :
Wind speed: 0.05 +- 2.6 m/s : 2

Wind direction: -2.05 +- 7.47 ° 2
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No biasin wind speed,slightone inwind direction




Differentstepsbeforecomparingto the model

200 JROdQN wind, voIF7 oy 00 ROdarn wind; voIF8 | I [ R I T TR S N B
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erpolation on modefrid: Aircraft wind speed: 200 id O. ~ 28 km x 55
at 60NA observeddataaveragecdevery3 minutes

uppression afegionswhere there are notenoughobser

ASuppression of datahenthe aircraftroll is greaterthan 1°.



Comparisorbetween« observed» wind speed
andsimulatedwind speed
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Wind speedlifferencesfor F7 adunction of leadtime

Pressurel{P3
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AWind speedunderestimationbetweenmid- andlow levels
(500-850nPa), mor@bviousafter 48 hours
AStrongerunderestimationfor PCMTscheme




Pressure (hPa)

Wind speedpdfsover 9flights

observations
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Not manyobservationsat the jet level(pressurelessthan 350hPg




ead Pdfsof wind speeddifferencesover 9flights
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lceWater Content, flight F7
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lceWater Content, flight F7

conv prec (——), Is prec (=), sum (thick)

IWC (mg/m3) la ou il y a des obs | | | | | |
300 N T N T TR N TR N N N - ma/(m2 5)
: 400, — -
: 200. — =
~ OBS | i
: 885 AN -/~ 7\
100 PCMT 0- I — T 1 E—
T T T T T 1T T 1T T 13.0 14.0 15.0 16.0
0. 100. 200. 300. 400. 500. 600. .
Onlythe stratiform part time

AStrongunderestimationof the simulatedIWC

AConvectiveprecipitationis smallcomparedto large-scaleprecipitation (not
systematicallyound)

ANeedto change thdall speed ofsnow(1.5 m/sA 0.6 m/s) togethighervalues




PdfsIWC, alFlights
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Conclusions

AWind speedunderestimationat mid and low levels(500-850hPa).
AAt higheraltitude, biasesseemto be lessstrongbut lackof
observationsat the jetlevel

AStrongemwind speedunderestimationfor PCMTscheme
AUnderestimationincreaseswith leadtime

AB85: moreice at higheraltitude than PCMTso potentially WCBs
reachhigheraltitude.

Nextsteps
Alntercomparisorwith dropsondesandwind speedmeasured
by theaircraft.
ANew set of simulationsvith a different snowfall speed (to
reachcloserlWC to observationsilifferent diffusion coefficient



Additionalslides



All experiments

Part Il: Mediumrangepredictabilityof the
Scandinaviablocking
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Mediumrangepredictabilityof the
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Statistigues du PV sisentropeen
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