Falsanodeladvectionof warmair over Bratislava
on 07 Februan2021
A Baseforecasts 07 February2021 00 UTC (arehrlierrunsaswell)
A Forecastength: 12h
A Place western Hungary ansouthwestSlovakig+ A,SK,CBorder region
A T2moverestimatedoy ~10 deg. C (mainly SW Slovakia and SK/H border region)

ALARO SHMcy43t2 op. model +12h INCAT2m+ 10m windanalysis




Forecasts of other global/LAM models (rclace.eu)

Aazad 2F OGUKS Y2RSta F2NBOFad | adadz2y3dzsS¢e 2F ¢
extension. AROME models idPL) were exceptionsprobably even too cold over Hungary.
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[AR 0.5° x 0.5° grid] Temperature 2m [C] [EC 0.125° x 0.125 grid] Temperature 2m [C] [DE 0.0625° x 0.0625° grid] Temperature 2m [C]
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[CZ 2.33 km grid] Temperature 2m [C]
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[HU 7.963 km grid] Temperature 2m [C]
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Dailytemperaturemaximaat Hungary anextensiorof the warmairtongue

Sunday 07-02-2021 18:00

sMaximum Temperature / 0

Source OM§3Z
wiw.met.hu




Forecasts of MSLP and 10m wind

A There were rather local differences in the MSLP field but stronger pressure grad_jents developed in the N
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0.5° grid] Wind [m/s], msip [hPa] [EC 0.125° x 0.125° grid] Wind [m/s], Wind Gust [colour], mslp [DE 0.0625° x 0.0625° grid] Wind [mys], Wind Gust [colour], msip
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Local model runs at SHM

ALARO 4.5 kmfrom the operationalsuite (ARPEGE LBCcBlpling 63vert. levelg, CANARGtycling

ALARO 2.0 knregularruns, ARPEGE LBCciupling 87vert. levels dynamicadaptation DFI

AROME 2.0 knexperimenta) cy40 ARPEGE LB&coupling 73vert. levels dynamicadaptation SURFEX(srun had a
little positiveimpacton both wind andtemperature)

Not shown run only for this case (showed rather little impact)

AROME 2.0 knexperimenta) cy4Q ECMWFfei files) 3h couplingc little effect compared to previous AROME
ALARO 2.0 knexp., 73levels cy43, z0 from AROME SURFEX, smoothed, 1h ARREBEg(usedasreferencelater on)
ALARO 2.0 knas before, but with various ALMAYV (75,300) and other turbulgsreeip./microphysics setup

ALARO 4.5 kimp cy43 ALARO 2.0 km cy43 AROME€xp) 2.0 km cy40

BLER 2.0 B2 shruscper_cusl3e2 oper SHAI CLSTENPERATIRE [deg. €] 12 FT FLARD 2hx CLSTOFERATLRE dog, C FLST valid to 2124-0C-07_120TC

FRONE 2,0 cyd arome_lace_lbe. E LBC CLSTENPERATIRE [deg_() 12 FLST step




Blendvarexperiments (MDerkowa )

A6hforeca§tfrpm BLENDVARssimilation INIT producedby M.
L Y NJ\cOtEelbetter

N ImageMagick: FCS_temp_SURF_2021020700+0006.png
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M. B e | A{-LﬂE@ 2m temperature predictability (valid for 07-02-2021 12 UTC)

Slmilarpatiernsalreadyin +/Znforecast

[A-LAEF] TEPLOTA [C] (ans.ROZPTYL) + TLAK (Kontrol.beh)
beh: 04/02/2021 12 UTC | na: 07/02/2021 12 UTC | MIN= 0.24 MAX= 4.54

[A-LAEF] TEPLOTA [C] (ans.PRIEMER) + TLAK (kontrol.beh)
beh: 04/02/2021 12 UTC | na: 07/02/2021 12 UTC | MIN= -7.23 MAX= 12.97

[A-LAEF] TEPLOTA [C] (ans.MINIMUM) + TLAK (kontrol.beh)
beh: 04/02/2021 12 UTC | na: 07/02/2021 12 UTC | MIN= -10.5 MAX= 10.3

BEREBRERE BE

beh: 07/02/2021 00 UTC | na: 07/02/2021 12 UTC | MIN= -11.26 MAX= 12.09

[A-LAEF] TEPLOTA [C] (ans.MAXIMUM) + TLAK (kontrol.beh)
beh: 04/02/2021 12 UTC | na: 07/02/2021 12 UTC | MIN= -5.98 MAX= 15.46
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R

beh: 07/02/2021 00 UTC | na: 07/02/2021 12 UTC | MIN= -13.49 MAX=

[A-LAEF] TEPLOTA [C] (ans.PRIEMER) + TLAK (kontrol.beh)

[A-LAEF] TEPLOTA [C] (ans.MINIMUM) + TLAK (kontrol.beh)

LEGENDA : m- posledny beh ===— priemer ansamblu = nekompletny ansambel LEGENDA: = posledny beh we=- priemer ansamblu

Teplota v 2 metmch_ nad povrchom [st.C]
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[A-LAEF] TEPLOTA [C] (ans.ROZPTYL) + TLAK (Kontrol.beh)
beh: 07/02/2021 00 UTC | na: 07/02/2021 12 UTC | MIN= 0.12 MAX= 5.23
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[A-LAEF] TEPLOTA [C] (ans.MAXIMUM) + TLAK (kontrol.beh)
beh: 07/02/2021 00 UTC | na: 07/02/2021 12 UTC | MIN= -9.31 MAX= 13.95

e i
12 [ . - 1
10 H J
s b4 1
s i
4 =2
2 :E
] -8
-Lu 4
-z .12
-4 =14 ! ! ! ! ! ! ! - 14
b4 06 08 10 12 14 16 18 20 22 0p o0 opfiz)is o0 06 12 15 00 06 12 15 00 06 12 15 00 06 12 15 00 06 12 15 00 06 12 15 00 06 12 13 00

EEMWE ™

Ute 09

Ste 10

Sku 11

Pia 12

Sob 13

Mad 14

2-4 ~ 10-12 AC
A-LAEF

2.8 /C
OBS

BREBRSREBES



A-LAERLBC from ECMWEF, stochastic physics, ESDA, various LB

A Clusters 2, 3 (both using QNSE turbulence parameterizatiorostiablax GeleynrCedilnikmixing length)
show significant, systematic improvement compared to clusterl or control cluster (same setting as OP)

cluster 1 cluster 2 (QNSE, Blchuster 3 (QNSHEL3Eluster 4 (control)
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A-LAEF10m wind and wind speed

A The 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
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A-LAEF 92BPatemperature

A There was probably an inversion with a top around BPa Here the differences between the
clusters are less systematic. There are areas in cluster 3, which are warmer than in cluster 4, etc.

MEM:01 20210207 00UTC +12 MIN -14.13 MAX 11.24

=
=

1.28

~ LAY 2
B NG 835 £ o
)_?D o :g LS > &, 725 :: 675 S5p
= o & i i = ) ) In =
ENE) kOl rx B { " e = 500 iy - I 8
N G L L AN e Gl 5 Uy I
L 5 ) ) s ) = H
\ 5 SN 5 o Ui 5 -
X y H NG 555 H 20 >, H
e ‘. H N A, \ 2 A P=a by {' \ 5
i P \ -4 a
: ¢ . a A 0
f = \ H [ N : e : 2 A o T
‘ Tl ‘ § H-10 4 . \ o A ME® | ‘
( i RS 3 < \ & 8 Y {
] WL, 1 18 i
l - T Bl i 2
e ER R = 7
. N OF i I N
B | = - = o a 7
- -z = 3 28 "
- 3 E i i
2 13.03
7 7 L) = = N
2R N 2 4 "% LN 2l \\ x X 2 G \ e X > 5
252 5 " = = i 2 2 o i = G 2 ))‘2‘5 N :
5 ) * A N\ A D s i
5 SN S
f 8 Lo N H = :
A M
. : Lo LA\ : .
2 A S N 2
4 J = 3 A
4 & H: H 3 2 ¥
W2 ; ¢ S AN
oz = 12 "
() R = {r) 4 iy (]
B 3 R I < H H r
h n Hhdeg L ) = - #
() BT T = 24
al: i ] ] 640
“IH= j VA = =
B ae” A
N [l 2
i3 g
H L >
o 58 L i
)
5

E =
: N =
B B

MEM:09 20210207 00UTC +12 MIN -13.99 MAX 11.14 MEM:11 20210207 00UTC +12 MIN -14.1 MAX 12.88

R %\\0\&\)‘“ \ % SPAY W m‘o\%f % TR \ %
AN GO HE L. N A 0 PN Al i
Wﬁ\ RN z | ,5' .-.a:*_ o z B
g o\ - 4 i\ R .--: ) - N = .
= = \ 3 L T = N B 3 L \ 3 \ T
ﬁ;g-; I3 \:EL [ TN e e NLHIRT S\ i
W ! = R L % = ) ] \‘*— i . f
s f/ ‘}1‘ e /] i 4 /jﬂ(i‘. \ B ) l‘
G fi : 3 1' 1 S ANE "’ , el R 3 B 3
12.9 MEM:15 20210207 00UTC +12 MIN -14.1 MAX 12.5 MEM:16 20210207 00UTC +12 MIN -13.99 MAX 10.87
2 )

P Sl B
NN NS
s 14 =
680 1
N 5 'g° ‘

205

i ia’{ ‘jéé P

S

H NS TN 2
iég A g *”1‘& — )Y i::é
f-’)))- ﬂ S S

A

%rtzf

iR

B
2

g

Zan




ALARO 2km, 73L, Cy43 wihAEF cluster 3 setup

A Experiment using ALARO 2 km model with modified zO (SURFEX, ECOCLIMAP 11), 1h coupling frequ
from ARPEGE (8km LACE fie§MIXLENELO' CGTURSWY a'5C3TKEFREE=1.183, C_EPSILON=0.871
ETKE_OLAM=0.29UPTKE=0.5265 (reference with warm T2)

A Physics modifications: CGMIXLEN="EL3', CGTURS=EQNEBB LCVGQM & LENTCRH.ALPRGML=.F
LSCMF=AL.SMGCDEW., LXRCDEV=.F., C3TKEFREE=1.39, C_EPSILON=0.798, ETKE_OLAM=0.32
NUPTKE=0.50dignificant impact, largely similar to AAEF members in cluster 3!

ALARD 2.0 cydd ala2_lace_thlbe_fasfx2clin_zOrel LACE LEC 1h ICHSH, clim file wodif. with JaMa program (FACZ0=0.53, NLIS5Z=3), ref. physics: MD2, ELO, CLSTEWPERATURE [deg_C] 12 FCST step fram 2021-02-07_00UTC
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ALARO 2km, 73L, Cydith ,stabl¢ @i€inglength

A Furtherexperiments(not shown): cluster2:only turbulencechangega bitwarmerthan cluster3),
gnse QNSHkvith ELOmixinglengthbringsthe referencetoo warm forecastbacK.,
gnse+EL8prgmkEF also does not improve the inversion forecast. Thus, use of EL3 was a
significant factor. EL3 means thatmia (LN ,Lmay if Ri> 0, else Lg(as in ELO)

A We provided an experiment with the original MD2 parameterization of turbulence and only
settingCGMIXLENE9 [ bPRGML=.Ryhich forecastsower temperature (but note thahot
only on the place of interest!)L=sqri(2TKE/N**2)

PERATURE [deg_C] 12 FCST P len (EL3) and LPRGHL=F CLSTEWPERATURE [deq C] 12 FCST step from 2021-02-07_0OUTC
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Vertical temperature profilealaro2 km

A ExperimentsReferencéA-LAEF
cluster 3 physidsreference+EL3
mixing length
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Summary

A On 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 b
soundings and several forecasts. High differences in 2m temperature forecasts were related
to different spread of the mixed PBL reglon In various models (somewhere extended by
several tens of kas northward compared to reality).

A The ALAEF outputs indicate that the uncertainty in the 2m temperature forecast was
already present in easly she,rang%e é{e.g. +72h) runs, nearly in similar areas. However, the
agl NXYa |yR aO2 a OSNRAZYya aKz2zg azy¥YS 02NN
different setups of physics.

A Experiments with similar setups of physipatameterisatiorshow that the forecast of the
temperature inversion could have been sensitive on the choice of the rryxm% length profile.
¢CKS dzaS 2F¥ a9 oa 2NJ a9[ pa oyz2u ak ﬂ)guz g |
g(t:r?tlflcatlon, Improve the temperature profile, thus the T2m forecast as well (by at le@ist 5

A Data assimilation, LBC choice or other physiasameterisatiorfeatures could also have an
Impact but the rate of their influence is less certain

A The ALAEF cluster3 setu[p 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.q. summer
ponve%tlon). In some cases (e.g. very low temperatures over snow) it had rather neutral
Impact.



