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Data assimilation work in Hungary
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Outline

» Status of operational DA systems

» Implementation of cy43t2 bfl0

» AROME RUC experiments

» Maintenance of the observation monitoring system
» B-matrix recalculation for 90 levels

» New observations:

» Mode-S MRAR data — Czech and Hungarian data (see Kristof’s
talk)

» HRW AMV

» Surface assimilation:
» SEKF studies (see Helga’s talk)
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Operational NWP and DA system

» ALARO

8km horizontal resolution/49 vertical levels
300s timestep
cy40tl_bf05
SMS environment
4 runs/day up to 60/48/60/36 hours
Coupled to IFS global
3-hourly frequency
Time-lagged coupling for forecast
Direct coupling for DA cycle
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» AROME

2.5km horizontal resolution/60 vertical levels
60s timestep
cy40t|_bf05
SMS environment
8 runs/day up to 48/36 hours
Coupled to IFS global
|-hourly frequency
Time-lagged coupling for forecast
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Operational NWP and DA systems

» ALARO
»  With digital filter initialization
» 3DVAR + CANARI
» 6-hour DA cycle
4

Observations: SYNOP AMDAR, TEMP,
SEVIRI, Geowind AMY, NOAA-18 AMSU-A,
MHS

» ALADIN EDA B-matrix

» AROME

Without digital filter initialization
3DVAR +OI_main

3-hour DA cycle

Observations: SYNOP AMDAR, TEMP,
GNSS-ZTD, Slovenian Mode-S MRAR

» AROME EDA B-matrix
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Operational NWP and DA systems

» AROME-EPS (from February 2020)

ARO 4. 00:00 ciug 6. 00:00

W Xl
» || members | .%’{Tﬁgmn mlTil
» 2.5km horizontal resolution :
» 60 vertical levels
» cy40tl_bf0O5 1
» SMS environment
» | runs/day up to 48 hours _ 1 1 Al
» Coupled to IFS global - R é@ﬁ

3-hourly frequency

» No data assimilation

» Initial conditions: | ~oatanntlel i
ECM-ENS +AROME-det. surface 5 M il
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Implementation of cy43t2_b{10

» cy40:N__....+N =

active

» cy43:! N

rejecte

rejected ' “total ?

4 smaller ; N

t

N rejected > Nblacklisted

ve+ N rejected -liN_bIacinsted Ntotal

4702 — 4883
4703 *** SCREENING STATISTICS 40 mm (4884 | *** SCREENING STATISTICS 43
4704 | e Cy = 14885 | oo Cy
4705 *** FOR WHOLE OBSERVATTON ARRAY = 14886  *** FOR WHOLE OBSERVATION ARRAY
4706 = |4887
4707 STATUS SUMMARY OF REPORTS: 4888 STATUS SUMMARY OF REPORTS:
4708 4889
4709 0B.TYP REPORTS ACTIVE PASSIVE REJECTED BLACKLISTED 4890 0B.TYP REPORTS ACTIVE PASSIVE REJECTED BLACKLISTED
4710 ! 1 517 513 4891 1 517 5
4711 2 4 4 8 0 ] 4892 2 4 4 [] ] ]
4712 3 ] 0 ] 0 ] 4893 3 ] ] ] ] ]
4713 4 ] 0 ] 0 ] 4894 4 0 ] ] ] ]
4714 5 13 13 ] 0 ] 14895 5 13 13 ] ] ]
4715 6 ] 0 ] 0 ] 14896 6 ) ] ] ] ]
4716 7 ] 0 ] 0 ] 4897 7 ] ] ] ] ]
4717 8 ] 0 ] 0 ] 4898 8 ] ] ] ] ]
4718 9 ] 0 ] 0 ] 4899 9 0 ] ] ] ]
4719 10 ] 0 ] 0 ] 4900 16 ] ] ] ] ]
4720 1 ] 0 ] 0 ] 4901 1 ) ] ] ] ]
4721 12 ] 0 ] 0 ] 4902 12 ] ] ] ] ]
4722 13 ] 0 ] 0 ] 4903 13 ] ] ] ] ]
4723 14 ] 0 ] 0 ] 4904 14 0 ] ] ] ]
4724 15 ] 0 ] 0 ] 4905 15 ] ] ] ] ]
4725 16 ] 0 ] 0 ] 14906 16 ) ] ] ] ]
4726 17 ] 0 ] 0 ] — |4907 17 ] ] ] ] ]
4727 18 ] 0 ] 0 ] = 1008 18 ] ] ] ] ]
4728 — |4909
4729 | = (4910
4730 4911
4731 STATUS SUMMARY OF DATA: 4912 STATUS SUMMARY OF DATA:
4732 - 4913
4733 0B.TYP REPORTS ACTIVE PASSTVE REJECTED BLACKLISTED — la914 0B.TYP REPORTS ACTIVE PASSIVE REJECTED BLACKLISTED
4734 ! 1 2328 20 JEL D 116 — |4915 1 2328 20 135 1FEze
4735 2 12 12 [ 0 ] 4916 2 12 12 ) [] ]
4736 3 0 0 ] 0 ] = |4017 3 0 0 ] ] ]
4737 4 8 0 ] 0 ] = (2918 4 (] 9 ] ] (]
4738 | 5 4271 3187 [} 1684 1062 _ |4919 5 2711 3182 [} 28 1062
4739 6 8 ] 8 ] 8 4920 6 ] ] ] ] ]
4740 7 ] 0 ] 0 ] 14921 7 ] ] ] ] ]
4741 8 ] 0 ] 0 ] 4922 8 0 ] ] ] ]
4742 9 ] 0 ] 0 ] 4923 9 ] ] ] ] ]
4743 10 ] 0 ] 0 ] 4924 10 ) ] ] ] ]
4744 1 ] 0 ] 0 ] 14925 11 ] ] ] ] ]
4745 12 ] 0 ] 0 ] 4926 12 ] ] ] ] ]
4746 13 ] 0 ] 0 ] 14927 13 0 ] ] ] ]
4747 14 ] 0 ] 0 ] 4928 14 ] ] ] ] ]
4748 15 ] 0 ] 0 ] 4929 15 ) ] ] ] ]
- 4749 16 ] 0 ] 0 ] 4930 16 ] ] ] ] ]
4750 17 ] 0 ] 0 ] 4931 17 ] ] ] ] ]
4751 18 ] 0 ] 0 ] 14932 18 ] ] ] ] ]
I P 4933 | e e
4753 | TOT 6611 5278 138 1541 1178 l 14934 TOT 6611 5278 1350 167 1182
4754 = 4935
4755 EVENT SUMMARY OF REPORTS: g (1936 EVENT SUMMARY OF REPORTS:
4756 14937
4757 0B.TYP: 1 2 3 4 5 6 7 8 9 4938 0B.TYP: 1 2 3 4 5 6 9
14758 16 17 18 “,4939 16 17 18
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Conclusions:

» one-hour upper DA
cycle + three-hour
surface DA cycle

» cut-off time:
-45/+15 min

AROME_1hourly surf3

—— AROME_combo_lhourly_surf3 with -30/+30-minute cfit-off time
8 January - 6 February 2017; 12 UTC runs

v

— -30/+30 min cut-off time
— -45/+15 min cut-off time

—— AROME_combo_lhourly_surf3 with -45/+15-minute cut-off time

RMSE

1T2m
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experiments

8 January - 6 February 2017; 00 UTC runs RMSE 8 January - 6 February 2017; 12 UTC runs

20

1 T2m

AROME_3hourly

AROME_1hourly

AROME_combo_ihourly_surf3

RMSE

AROME_combo_lhourly_surfe ‘

4 May - 2 June 2019; 00 UTC runs 4 May - 2 June 2019; 12 UTC runs

8 9 10} u 2

' Thé[h} '
— AROME_3hourly
— AROME_ 1hourly

Time [h]

4 May - 2 June 2019; 12 UTC runs

— AROME_ lhourly surf3
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Maintenance of the observation monitoring system

It is working since 2005, mainly for ALADIN - outdated

Implementation of new observations which used only in
AROME - batch mode and web interface as well
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Monitor
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Analysis time: [est. 12 UTC” Actual runs:
[2020-Septembers 12 UTC
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Maintenance of the observation monitoring system

» Implementation of new observations:
» AMDAR humidity (used only in AROME)

DA: ALD/ISDVAR  Exp: TAMQ
Date: 2019.07.01. HH: 12 UTC
LO/3DVAR Exp: Arome Long Cut-of Obs: TEMP  Var: T{G)
Date: 2020.05.07. HH: 12ZUTC 2
@ Ot -Guoss (mean & std) W Gbm-An (moan & =)

» GNSS ZTD (used only in ARK‘)

» monthly report for AROME o Eea

» missing TEMP from Austria Ak | B aas il

» additional effects: TSt [ - > f(
R QPN sl e

g

;

(data arrives only in BUFR) N 8 e CEEA R R

Kl L7
1050
PR rE—r—

ST

» monitor of AMDAR due to COVID \9 R

3DVAR automatic monthly report

& AM Time series and verilal profies 1or AIREP
> Wro ng lacklist SEttIngS for v [T [T
Nl S0 ol N

B
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B-matrix recalculation for 90 levels

. oo, o .
} Th e re We re I n Stabl I Itl es Wlth Vertical profile of standard deviation forv Vertical profile of standard deviation for d

60-levels AROME — we would .\ > wEE N o —
like to change to 90-levels with =/ .
different model top. 3o
» downscaled EDA - spinup B- * | "
matrix = full EDA > EDA B- - .
matrix ol 7 e
» experiments on a longer

period

60lev DSCEDA " 60lev DSCEDA
Q

60lev LAMEDA 10 | 60lev LAMEDA
2 90lev cyd3 DSC
) 90lev cy43 EDA

» tuning of B and R is needed

» Desroziers et al. 2005) > . .
REDNMC = 1.26 i

SIGMA COEF=0.71>  °|

deterioration ol

" L
0.0 0.3 0.6 09

0.0 0.3 0.6 0.9 1.2

standard deviation (g.kg?)
Standard deviation (K)
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New observations: 7 Efi,\«,,pc,?ef!rACE

rai europe

Czech and Hungarian Mode-S MRAR data

» Czech data with whitelist see Krist6f’s talk

» Hungarian data without whitelist in the first experiment

Period: 12/01/2019 - 12/19/2019

Area: AROME_max_400m
Variable: Precipitation (24 hour sum)
Timestep:

Score: ETS

Runhour: 12

— CZ MRAR
— e — HUN MRAR

045+

040+

035

0.30

025+

T T T T T T
0.1 02 L0 2.0 30 10.0 20.0 50.0
Threshold values (mm)
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New observations: ZXLACE

DA: ALD/3DVAR Exp: TARR

Period: 2019.05.04—-2019.06.02 HH:allUTC
Obs: SATOB War: U (m/s)
m Active m Passiva m Rajacted = Elacklistad

Hlackiized

» geowind is operational in ALADIN

» experiments with geowind and hrwind in AROME ; .

» Two different periods:

» spring period with large-scale precipitation

» summer period with deep convection

» mainly neutral impact during both periods

|otalHaza+Hlack

» most of the measurements are blacklisted

> Future Plan: os o7 09 11 13 255191_70519_0121 23 25 =27 28 3101 03

DA: ALD/3DVAR Exp: TARR
H 1 Period: 2012.05.04-2019.06.02 HH:all UTC
} Wlnter PerIOd Obs: SATOB  Var: U (m/s)
@ Obs-Guess (mean & std) @ Obs-An (mean & std)
» revise the blacklisting setup I N N TS T
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Surface assimilation: see Helgas tallc Z-5LACE
SEKF studies sYNoPTIm B [

» 8th April 2020 00UTC- dry and warm case 2>
» minimum temperature is usually overestimated

» Soil moisture increments are usually bigger with
SEKF than with Ol_main (operational)

X001WG1 X001WG1
2020/04/07 221:00 +3h 2020/04/07 221:00 +3h
WGH iner. (G-A), OPER, 2020040800 (G-A), SEKF, 20:

WG

+3h
WiG2 incr (G-, QPR 020040600

WG2

OI_MAIN
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Plans for 2021

» Large project: AROME Nowcasting system with |-hour
RUC on 1.3 km horizontal resolution and 90 vertical
levels = new supercomputer

» cy40tl = cy43t2 in the operational AROME runs
(ALADIN will not be updated any more)
fullpos on lat-lon grid = new climate files are necessary

Start to work on radar assimilation
B-matrix calculation

HRW AMYV and Hungarian Mode-S MRAR - operational
Further experiments with SEKF

v v v v
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