
Falsemodeladvectionof warmair over Bratislava 
on07 February2021

ÅBaseforecasts: 07 February2021 00 UTC (and earlierrunsaswell)

ÅForecastlength: 12h

ÅPlace: western Hungary and southwestSlovakia(+ A,SK,CZ border region)

ÅT2m overestimatedby ~10 deg. C (mainly SW Slovakia and SK/H border region)

+3ϲCobserved~ +13ϲCforecast

ALARO SHM̈cy43t2 op. model +12h
T2m + 10m wind forecast

INCA T2m + 10m wind analysis



Forecasts of other global/LAM models (rclace.eu)
Åaƻǎǘ ƻŦ ǘƘŜ ƳƻŘŜƭǎ ŦƻǊŜŎŀǎǘ ŀ άǘƻƴƎǳŜέ ƻŦ ǿŀǊƳŜǊ ŀƛǊ ǎǇǊŜŀŘƛƴƎ ǘƻǿŀǊŘ bƻǊǘƘΣ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 

extension. AROME models (H, A, PL) were exceptions ςprobably even too cold over Hungary.



Daily temperaturemaxima at Hungary and extensionof the warmair tongue

+8

Source: OMSZ
www.met.hu



Forecasts of MSLP and 10m wind
ÅThere were rather local differences in the MSLP field but stronger pressure gradients developed in the 
άǿŀǊƳέ ŦƻǊŜŎŀǎǘǎ ŀƴŘ ǘƘŜ ǿƛƴŘ ŘƛǊŜŎǘƛƻƴ ǿŀǎ ƳƻǊŜ ǎƻǳǘƘŜǊƭȅ ǘƘŜǊŜ όǎǘǊƻƴƎŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ŀŘǾŜŎǘƛƻƴύ



Local model runs at SHM̈

ALARO 4.5 km op cy43 ALARO 2.0 km cy43 AROME (exp) 2.0 km cy40 

ALARO 4.5 km : from the operationalsuite (ARPEGE LBC 3h coupling, 63 vert. levels), CANARI, cycling
ALARO 2.0 km : regularruns, ARPEGE LBC 1h coupling, 87 vert. levels, dynamicadaptation, DFI
AROME 2.0 km: experimental, cy40, ARPEGE LBC 1h coupling, 73 vert. levels, dynamicadaptation, SURFEX (this run had a 
little positiveimpacton both wind and temperature)

Not shown, run only for this case (showed rather little impact):
AROME 2.0 km: experimental, cy40, ECMWF (ffei files) 3h couplingςlittle effect compared to previous AROME
ALARO 2.0 km: exp., 73 levels, cy43, z0 from AROME SURFEX, smoothed, 1h ARPEGE coupling(usedasreferencelater on)
ALARO 2.0 km: as before, but with various ALMAV (75,300) and other turbulence/precip./microphysics setup



Blendvarexperiments (M. Derková)

Å6h forecastfrom BLENDVAR (assimilation) INIT (producedby M. 
LƳǊƛǑŜƪ) ςlittle better



M. BelluġA-LAEF: 2m temperature predictability (valid for 07-02-2021 12 UTC)

+72h +12h

min max min max

2-4 ~ 10-12 ÁC

9-12 ÁC 5-6 ÁC

ALADIN/SHMU ECMWF

A-LAEF

2.8 ÁC

OBS

mean spread mean spread

Similarpatternsalreadyin +72h forecast



A-LAEF(LBC from ECMWF, stochastic physics, ESDA, various LBC)
ÅClusters 2, 3 (both using QNSE turbulence parameterization with αstableά Geleyn-Cedilnikmixing length) 

show significant, systematic improvement compared to cluster1 or control cluster (same setting as OP)

cluster 3 (QNSE, EL3)cluster 4 (control)cluster 2 (QNSE, EL3)cluster 1

2m temperature



A-LAEF –10m wind and wind speed
ÅThe impact on 10m wind speed is less systematic but southerly wind is less dominant at the 

AT,H,SK borders in the 2,3 clusters compared to the control (4) cluster



A-LAEF 925 hPatemperature
ÅThere was probably an inversion with a top around 925 hPa. Here the differences between the 

clusters are less systematic. There are areas in cluster 3, which are warmer than in cluster 4, etc.



ALARO 2km, 73L, Cy43 with A-LAEF cluster 3 setup

ÅExperiment using ALARO 2 km model with modified z0 (SURFEX, ECOCLIMAP II), 1h coupling frequency 
from ARPEGE (8km LACE files), CGMIXLEN='EL0', CGTURSҐΨa5н', C3TKEFREE=1.183, C_EPSILON=0.871, 
ETKE_OLAM=0.29, NUPTKE=0.5265 (reference with warm T2)

ÅPhysics modifications: CGMIXLEN='EL3', CGTURS='QNSE', LCVGQD& LCVGQM & LENTCH =.F., LPRGML=.F., 
LSCMF=.F., LSMGCDEV=.T., LXRCDEV=.F., C3TKEFREE=1.39, C_EPSILON=0.798, ETKE_OLAM=0.324, 
NUPTKE=0.504, significant impact, largely similar to A-LAEF members in cluster 3 !

Reference ala2 T2m ala2+cluster3



ALARO 2km, 73L, Cy43 with„stable“ GC mixinglength
ÅFurtherexperiments(not shown): cluster2: only turbulencechanges(a bit warmerthan cluster3), 

qnse: QNSE with EL0 mixinglengthbringsthe referencetoo warmforecastback!., 
qnse+EL0+lprgml=F  also does not improve the inversion forecast. Thus, use of EL3 was a 
significant factor. EL3 means that L =min (LN , Lmax) if Ri> 0, else L=LGC(as in EL0)

ÅWe provided an experiment with the original MD2 parameterization of turbulence and only 
setting CGMIXLEN=ϥ9[оΨ ϧ LPRGML=.F., which forecasts lower temperature (but note that not 
only on the place of interest!), LN=sqrt(2TKE/N**2)

Reference ala2 T2m ala2+MD2+EL3 mixing length



Vertical temperature profiles, alaro2 km

ÅExperiments: Reference/A-LAEF 
cluster 3 physics/ reference+EL3 
mixing length

12843 Budapest sounding 7 February 2021 12 UTC

Pseudo-sounding
at DȅǃǊ-tŞǊ(12821)

Pseudo-sounding
at Bratislava (11816)



Summary
ÅOn 7 February 2021 there was a strong southerly advection of warm air, however, a 

temperature inversion developed over the border area of SK, CZ, H, A countries indicated by 
soundings and several forecasts. High differences in 2m temperature forecasts were related 
to different spread of the mixed PBL region in various models (somewhere extended by 
several tens of km-s northward compared to reality).

ÅThe A-LAEF outputs indicate that the uncertainty in the 2m temperature forecast was 
already present in early short-range (e.g. +72h) runs, nearly in similar areas. However, the 
αǿŀǊƳά ŀƴŘ αŎƻƭŘά ǾŜǊǎƛƻƴǎ ǎƘƻǿ ǎƻƳŜ ŎƻǊǊŜƭŀǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǇŀǊǘƛŎǳƭŀǊ ŎƭǳǎǘŜǊǎ ǳǎƛƴƎ 
different setups of physics.

ÅExperiments with similar setups of physical parameterisationshow that the forecast of the 
temperature inversion could have been sensitive on the choice of the mixing length profile. 
¢ƘŜ ǳǎŜ ƻŦ α9[оά ƻǊ α9[рά όƴƻǘ ǎƘƻǿƴύΣ ǿƘŜǊŜ ǘƘŜ ƳƛȄƛƴƎ ƭŜƴƎǘƘ ƛǎ ƭƛƳƛǘŜŘ ƛƴ ŎŀǎŜ ƻŦ ǎǘŀōƭŜ 
stratification, improve the temperature profile, thus the T2m forecast as well (by at least 5-6 
ϲC).

ÅData assimilation, LBC choice or other physical parameterisationfeatures could also have an 
impact but the rate of their influence is less certain

ÅThe A-LAEF cluster3 setup performed better forecasts in other cases as well, but it would be 
too preliminary to generalize, whether different turbulence scheme (QNSE) or mixing length 
profile would be systematically better in other types of weather situations (e.g. summer 
convection). In some cases (e.g. very low temperatures over snow) it had rather neutral 
impact.


