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Outline

* Observation impact

* Spin_up

* wind profiler

* radar + bator cy40tl->cy43t2

* Assimilation of private weather stations
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Absolute Degree of Freedom for Signal (DFS)
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RMSE dp/hpa/h

AROME-RUC spinup
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-45min to 0 min IAU is very efficient in filtering (black); accuracy?
no_IAU: directly started from Minimization output
2X 1AU (OPER) still better than without IAU especially till +20min,

but not so much at +1h
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AROME-RUC spinup
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Open loop has most spin-up issues as there is interpolation of FG 2.5 -> 1.

Most of the spin up until +60min gone
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Assimilation of wind profilers / wind turbines/ 4&»
SODAR

KNMI reported problem with height attribution (Videomeeting, no details)

Observation is function of height, but model needs pressure
->BATOR ecriture: ,conversion altitude en pression si necessaire*”
assumes standard atmosphere, which can be far from reality especially in PBL
error of 20m and more

Take pressure/temperature/height relation from FG instead (barometric equation)
-> coded in hretr.F90/hretr _conv.F90 (cy43t2) (see LACE forum)
-> KNMI has different solution in hop.F90

Depending on FG, which is not so nice, if FG is incorrect, but assumption of standard
atmosphere can deviate even more (T inversion etc.)

Profiler data from OPLACE -> adaptation of param.cfg ,WARNING - template
inconnu®
in BATOR many different bufr templates

blacklist VAD profiles in LISTE_NOIR_DIAP
SODAR to obsoul I_/laz MG



Assimilation of wind profilers / SODAR *&‘

windprofiler in AROME-RUC
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Assimilation of wind profilers / SODAR case
study
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10m_wind: Mean BIAS from: 20200908 to 20200908
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 Green: reference without WP and SODAR

-> in principle nice impact, but SODAR needs better quality checks IF

Yellow WP+SODAR with height attribution from standard atmosphere
Blue as yellow, but height attribution from First Guess
Red as blue, but without SODAR only WP assimilated



Reflectivity in BATOR cy40tl (HIRLAM modified) vs -.ﬁac
cy43t2 MF

Reflectivity observation 20200817 09 cy40t1

17th August 0O9UTC

Reflectivity observation 20200817 09 cy40tl

Elev=33.0

Reflectivity observation 20200817 09 cy43t2




Reflectivity in BATOR cy40tl (HIRLAM modified) vs

cy43t2 MF

Reflectivity observation 20200817 09 cy40t1

cy40tl 17tk
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Doppler wind in BATOR cy40tl (HIRLAM modified) vs 4.&:

cy43t2 MF

DOW observation 20200817 09 cy40tl




Private weather stations about 8000 stations

NETATMO STATHGHT 20190701 1200
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Private weather stations about 8000 stations #

NETATMO T2 20190701 1200

M Netatmo

NETATMO RH2 20190701 1200

. QC is crucial

20
fI/@z M



Further plans

e Assimilation tests with private weather stations
* Poor man‘s ensemble

* Optimise quality control

* GNSS on trains

e Switch to cy43t2 -> include more radar stations
e Test of lead time /domain size extension

* Initialisation of Hydrometeors



Case study effect of LHN 25th june 2020 12-

AROME-AUSTRIA prec [mm/03h], 20200625 12 UTC + 03 h (= 20200625 15)
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ICE-CONTROL

25.04.2013
Folie 17
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Spin-up and cycling starteqgy

ECHKEVO spin-up diagnostics

* Spin-up >1h

e 2 hourly slightly
better than 1 hourly

* Nudging/LHN has no
significant impact
here

* |AU filtering works

* ,Open loop“is
especially
problematic 2.5km
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Hourly or 2 hourly cycling?
rd hourly cycling performed extremly bad compared to two hourly (Bias+RMSE)

ne hour in advance and push forecast towards analysis to reduce spin-up time
“ompetition of IAU and Nudging

ANA +0h

ANA +0h forecast

IAU -45min-+5‘mir‘ ILI—I'N+FDDA-Nudging +5min-+35min

total_precipitation_area: Mean MAE from: 20160701 to 20160716
0.5

total_precipitation_area: Mean BIAS from: 20160701 to 20160716
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1 Hourly with extended IAU dashed vs 2 hourly solid e
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Validation July 2016, January 2017 wind

10m_wind: Mean BIAS from: 20160701 to 20160731
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leadtime [h]
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slight improvement up to +2h

expectation from literature about +6h
poor statistics (16 days) and small domain
further tuning necessary

Z FSSexp - FSSref if FSSexp = FSSrey

1 —FSSpef

FSSexp — FSSres
"2
1 — FSSexp

else
2 2 amc
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Radar DOW assimilation still problematic

irch/aladin/ASSIM/RADAR/DEALIASING/PAZIO9_LOWM_201607021800_new?2.hdf ch/aladin/ASSIM/RADAR/DEALIASING/PAZI00_LOWM_201901280400_QUALITY.hd'
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AROME-AUSTRIA prec [mm/03h], 20160702 18 UTC + 03 h (= 20160702 2 1)

INCA Precip. Analysis [mm] 20160702 21 UTC, 03 h sum

— 9 10 1 192 13 14 15 p =
. TN ¥ “ 15° 18" 7 .
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VARQC of radar? (gross errors get reduced “‘6’

~poppler [ binned FG
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Conclusions and plans

AROME-based Nowcasting is feasible

Improvement in 10m wind (and gusts) (BIAS+MAE) and summer
precipitation (FSS until +6h)

Latent heat nudging improves mostly up to +2h, in single case more

for us: hourly cycling only possible with long IAU filtering (complex
terrain+B-Matrix?)

Doppler wind has to much impact (aliasing remnants) -> VARQC
might help

Radar assimilation struggles, if no fitting feature is included in the
first guess in the surrounding of an observation -> saturation of

nrofila can haln hiit ic Aannoarniic 1 f ORC hacec arrnr | HN Aan alena h

TUITIICT Cdlil IICIﬁJ MUl 1O UGII%CIUUD P9I 11do TITUL, LT1IY Cdll GISU < p

Put AROME-RUC to operations within this year
Consider post-processing and visualisation
B-Matrix is currently updated with EDA approach coupled to C-
LAEF ->tests
Quality control, especially for Doppler wind has to be re-considered
Inclusion of further observations:

wind profiler, cloud assimilation, private weather stations, HR{V—l

AMVs ~zaMG
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FDDA nudging in AROME (TAWES observations; Liu eho'

al. 2006)
| | AROME
' Z0BS — Zgp R=20km  2309-2020
DISTANCE" = DISTANCE + R
dzthres = 300m G=0000a833
R?0.75% — DISTANCE'®> = ps¢p H-Tf@ ’
Wy = 0TS : 1) (Ramelist switehes)
R#0.75% + DISTANCE'? “500hPa
G = G, * Wy
dx  0x + GZiWExyi(yiobs — Xmodel) . OBSTIME
ot atphys Zinyi 1TT | \
0x 0x 2 szyiyiobs LW xyi “*model 0 7% —1/2 ‘ t/2 1T
— + G -G
dt atphys Zi Wiyyi Zi Waxyi
Observations at: +10 /20 / 30min .,,.,-:.._-";.?:.‘-.

; *
S o o T
-

x=T2m/RH2m/U10m

called from apl_arome.F90 after microphysics




Crashes without abort in minimization - NaN .\.‘

cost function

AROME
e GOM arrays NaN (simulated synop observations) due to negatives-09-2020

exchange coefficients PCH/PCD(5) in achmttl.F90/acntclstl.F90

 Most crashes avoidable, if synop stations Leiser Berge, Ptuj and
Kostelni Myslova blacklisted

e MF-Solution (P. Brousseau) NFPCLI =3 in 927 for old ISBA fields
else NFPCLI =1

* old ISBA surface fields (ADDSURF) are still used (roughness,
vegetation, emissivity?)!

Isége&gxcringe fields with SURFEX §@HI§|§X Sﬁ&ﬁﬁ%@%avmded




Why AROME-Nowcasting?

Classical Nowcasting (at ZAMG INCA) LAM-NWP (at ZAMG AROME 2.5km)
e fast (within few minutes) * Slower: available within several hou
* high resolution (<=1km) * coarser resolved
 frequent: every 15/5min * less frequent (3 hourly)
* simple combination of observations ¢+ 3D-VAR + Ol soil

+NWP * Full 3D-dynamics/complex physics
* simple dynamics (motion vectors) + Long lead time beyond nowcasting
» struggles to predict rapidly range (+60h)

envolving

non-linear events
3hFC 6h FCST reference

INCA Precip. Analysis [mm] 20190325 09 UTC, O1 h sum

AROME-AUSTRIA prec [mm/01h], 20190325 03 UTC + 03 h (= 20190325 06) AROME-AUSTRIA prec [mm/01h], 20190325 03 UTC + 06 h (= 20190325 09)
aw., | ra - =
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