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e Status of operational DA systems

* Validation of cy40tl for data assimilation

* ALARO DA problems (VARBC errors, NOAA-18 MHS)
* ALARO DA CANARI+missing first guess fluxes

* AROME OI_main surface assimilation

 Radiosonde observations valid at 02UTC
* GNSS ZTD assimilation in AROME 3DVAR
* OOPS related activities
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Operational NWP and DA systems

* ALARO
« 8km horizontal, 49L vertical

cy38tl bf03

SMS environment

4 runs/day up to 60 hours

* 3 hourly coupling IFS global

* Operational CANARI+3DVAR

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

« AROME

* 2.5km horizontal, 60L vertical
cy38tl bf03
8 runs/day up to 48 hours
1 hourly coupling IFS global
Operational 3DVAR 3h RUC
Observations: SYNOP, AMDAR, TEMP
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Validation of cy40tl

* The cy40tl and its validation was started in Hungary
* The forecast model was successfully running for both ALARO and AROME
* The data assimilation is still not finished due to problems of the use of radiance
observations
 The conventional observations are fine
The correct create_ioassign is used

* Error message
2016/09/02 11:40:30 fatal in module rttov_checkinput.F90:0237
invalid surface pressure (profile number = 1)
2016/09/02 11:40:30 fatal in module rttov_direct.F90:0402

WARNING: Problems in RTTOV call for NOAA 19 223 SENSOR=MHS

cy40tl bfO6 was also tested
Still very little time spent on this validation, therefore it can be a simple crash!
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ALARO Data Assimilation (1)

e After NOAA-16 decommissioning there is no AMSU-B sensor in use, only MHS
* However we are still using the code of AMSU-B sensor for NOAA-18 MHS
(in namel_bator)
TS _AMSUB(209)%T_SATSENS%MODSENSOR=4,
* What is your practice?

* Furthermore (NOT in connection with the previous issue) there is still rare crash in

screening with the following error:

[myproc#dd, tid#l, pid#29240]: MASTER
[myproc#44, tid#l, pid#29240]:  CNTO

[myproc#44, tid#l, pid#29240]:  CNTL

[myprocead, tidel, pid#29240] ChT2

[myprocgdd, tidel, pid229240] CNT3

[myproczd4, tidel, pida29240] . CNT4

[myproc#44, tid#l, pid#29240] : OBSV

[myproc#44, tidsl, pid#29240] : TASKOB

[myproc#44, t1d#1, p1d#20240] : TASKOB=KSET LOOP
[myproc#dd, tidel, pid#29240] . TASKOB=0BSGRP=AMSUB: 00209, 04, 210,07
[myproc#a4, tid#l, pid#29240] : HRETR

[myprocead, tidel, pid#29240] RAOTR

[myprocgdd, tidel, pid229240] RTTOV_EC
[myproc#44, tidel, pid#29240] : RTTOV_CALCBT BASIC

* Asking again do you experience such error in your system?
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ALARO Data Assimilation (2)

* Problems with ALARO precipitation forecasts reported by OMSZ forecasters and
objective verification as well.

* The main source of the problem was identified as the malfunction of VARBC and the
use of radiance observations in ALARO DA system.

* Different experiments were performed to analyze the precipitation case studies from
April 2016.

Iddsz ak: 2016-04-01 - 2016-05-01
Teriilet: ALADIN

Valtozo: Csapadékossz eg (6 oras)
[délépcsa: 006 ora

Futtatas: 18 ora

Mozgo atlag: 5napos

Jelmagyarizat (Modell/Hiba)

APESM_EDA- ECMWF- contro-memberl/MAE ~ = =~ APESM_FullSA-memberl/BIAS
= === APESM_EDA- ECMWF-contro-memberl/BIAS APESM_NoSA-mem ber l/MAE
APESM_EDA-PEARP-contro-memberl /MAE ~ = =~ APESM_NoSA-memberl/BIAS
APESM_EDA-PEARP-contro- memberl /BIAS APESM_ENS BC-contro-m emberl/MAE
APESM_FullS A-memberl/MAE APESM_ENS BEC-contro-m emberl/BIAS
1.0
~05 1
E
il
0.0 -
T T
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
apr-1 apr-5 apr-9 apr-13 apr-17 apr-21 apr-25 apr-29
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ALARO Data Assimilation (2)

* Results from VARBC diagnostic program (coldstart passive assim. with the current
VARBC settings):

Evolution of bias parameters Evolution of bias parameters

_ Exp: varbe.Alad.cold2 Sat:209/Sens:3/Chan:5 Exp: varbc.Alad.cold2 Sat:209/Sens:4/Chan:3
— pred0 — pred0

— predi — pred1
— pred2 — pred2
pr pri
pred10 pred‘lu
pred15
pred16 0.5
= predi7
— - pred18
A4
\ '
VAAY/2RN
O \/ .
I

0.15

0.10

0.05 —

w 200 T 00
2 \ @
W
/
~0.05 \/\/-
—0.10
—0.15
REREEEE R R RN R R R R RRRE R REEERRRRERREE REREREE R R RN R R R R RRREERREEERRRRRRREE
0401 0406 0411 0416 0421 0426 0501 0506 0511 0401 0406 0411 0416 0421 0426 0501 0506 0511
Date Date
* NBG=5000
7 % ™oe 4 I l ROMANIA
' - A LS /- zAMG ANM




Regional Cooperation for % LAC E

Limited Area Modeling in Central nwp central europe
Europe

ALARO Data Assimilation (2)

Results from VARBC diagnostic program (coldstart passive assim. modified LISTE_LOC
and NBG parameters):

Evolution of bias parameters

Evolution of bias parameters
Exp: varbc.Alad.cold4 Sat:209/Sens:3/Chan:5 Exp: varbe.Alad.cold6 Sat-209/Sens-4/Chan-3
: ;;:3 — pred0
— pred2 = predl
pred8 — pred2
predd preds
red10 0.4 H pred9
0.02 — gredﬂs pred10
pred16
= pred17
~— pred18
7
A
0.2
= 0.00 =
= )
@ @
-0.02
—0.04
LLLLLL LR AR RN AR AR AR AR R AR

0401 0410 0419 0428 0507 0516 0525 0603 0612 0621 0630 0401 0410 0419 0428 0507 0516 0525 0603 0812 0621 0630

« NBG=120000
* AW reduced
* Network time dependent LISTE_LOC

Opinion?
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ALARO Data Assimilation (3)

* Operational CANARI settings were checked after reporting problems from Prague with
missing surface fluxes of first guess.

* In Hungary those fields are also missing and an experiment was executed with the
correction.

* The solar angle dependency of CANARI increments (SMUO) was also tested in another
ALARO DA experiment.

Nornalized nean RHSE diff {98% conf} ALOR - ALCR Selectioni Hungary usin 38 stations
Selection? Hungary using 38 stations T2n Period; 28158625-208158728
Period; 28158625-20158728 Hours: £88,121
T2n Hours: {@@,123 3 ; ; . ; . . ; . ; o000
a.85 T T T T T T T T T 68 RHSE ALOR —+—
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AROME Ol _main surface assimilation

* The current operational AROME DA system uses downscaled ALARO surface analyses
at main synoptic network times.

« AROME Ol _main surface assimilation has been studied since 2011 (and the Ol_main
increments have been found realistic), but the results were not convincing compared
to the current operational one.

* The modifications in Ol assimilation settings slightly changed the performance of
AROME forecasts (biggest effect of the solar zenith angle dependency: SMUO).

* It was also concluded that the ALADIN and AROME PBL parametrization is quite
different and independent systems are strongly wished.
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AROME Ol _main surface assimilation

Europe

* Parallel Ol_main surface assimilation cycle has been started at the beginning of this
spring (very long spin-up) to make verification for this summer.

Selection: ALL using 459 stations
T2n Period: 201608613-20160620
Hours: {88,123
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Selectiont ALL using 455 stations
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Selection: ALL using 459 stations
Rh2n Period; 208160613-20160620
Hours: 08,121

Forecast length

Selection: ALL using 451 stations
Rh2n Period: 201687P7-20160714
Hours: {08,123
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Synnetric Extrenal Dependency Index for 12h Precipitation {(nn/12h}
Selection: ALL 453 stations
Pericd: 20160613-20160620
Used £88,123 + 18-86 38-18
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thresholds nn/12h

Synnetric Extrenal Dependency Index for 12h Precipitation (mm/12h}
Selection: ALL 456 stations
Period: 20168707-20160714
Used 00,123 + 18-86 308-18
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AROME Ol _main surface assimilation

* The downscaled ALARO surface analysis provides cold and wet bias in AROME
* The Ol_main based AROME surface analysis gives warm and dry bias in AROME

AROME 36 ceapadék Ossz (mm) 2016 09,14, sze 1500 (+15h) |} AROME-TEST 36 ceapadék Ossz (mm) 2016.09.14, sze 15:00 (+15h Magyar kompozit 36 csapadék Kompozit (mm) 2016.09.14. sze 15:00
Synop-World Precipitation3h Osszes dlbmas 2016.09.14. sze 15:00 I Synop—World Frecpnatnnsh Osszes dlbmas 2016.09.14. sze 15:00 'l
. . - b

AROE

E!I_:l
emrmis L s m = | Synop-World

AROME 36 csapadék Ossz (mm) 2016.09.13. ke 12:00 (+12h) . AROME-TEST 36 csapadeék Ossz (mm) 2016.09.13, ke 12:00 (+12h) Jj
Synop-World Precipitation3h Osszes albmas 2016.09.13. ke 12:00 Synop-Workld Precipitation3h Osszes dlomas 2016.09.13. ke 12:00

Fi=49.21 La=19.63
AROME-TEST 3¢ csapadék 0.002 mm
R T
e S w = | Synop-World
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Radiosonde observations at 02UTC

* There are TEMP observations frequently valid at 02UTC and occasionally at 03UTC from
Austria.

DA: ALD/3DVAR Exp: TEO3
Date: 2016.04.10. HH: 03 UTC

ncftp / > Is 02/5/obsoul/current/ Obs: TEMP  Reports (2)

obsoul_5_xxxxxx_xx_2016091702.gz - -
obsoul_5_xxxxxx_xx_2016092002.9z b e
obsoul_5_xxxxxx_xx_2016091802.9z o 5 ’
obsoul 5 xxxxxx_xx 2016091902.gz s S s

ncftp / > Is 03/5/obsoul/current/

[mmate@bladel2:/home/mmatel$ lcn /mnt/CDS4/0BS/cugt/*0300*
-rw-rw-r-- 1 nmoper 104 16384 Sep 9 03:23 /mnt/CDS4/0OBS/cugt/cugt20160909 0300

-rw-rw-r-- 1 nmoper 104 16384 Sep 10 04:23 /mnt/CDS4/0BS/cugt/cugt20160910_0300 ; ﬁ
-rw-rw-r-- 1 nmoper 104 16384 Sep 12 04:13 /mnt/CDS4/0OBS/cugt/cugt20160912_0300 NA .\'
-rw-rw-r-- 1 nmoper 104 16384 Sep 14 04:23 /mnt/CDS4/0OBS/cugt/cugt20160914 0300 o 2 B

[mmate@bladel2:/home/mmatel$ lcn /mnt/CDS4/0BS/cugt/*0200*

-rw-rw-r-- 1 nmoper 104 16384 Sep 7 04:13 /mnt/CDS4/0OBS/cugt/cugt20160907_0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 8 04:13 /mnt/CDS4/0OBS/cugt/cugt20160908 0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 9 02:53 /mnt/CDS4/0OBS/cugt/cugt20160909 0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 10 04:03 /mnt/CDS4/0OBS/cugt/cugt20160910_0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 11 04:03 /mnt/CDS4/0BS/cugt/cugt20160911 0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 12 04:03 /mnt/CDS4/0BS/cugt/cugt20160912 0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 13 03:53 /mnt/CDS4/0BS/cugt/cugt20160913 0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 14 04:03 /mnt/CDS4/0BS/cugt/cugt20160914 0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 15 04:03 /mnt/CDS4/0BS/cugt/cugt20160915 0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 16 04:13 /mnt/CDS4/0BS/cugt/cugt20160916_0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 17 04:03 /mnt/CDS4/0BS/cugt/cugt20160917 0200
-rw-rw-r-- 1 nmoper 104 16384 Sep 18 03:53 /mnt/CDS4/0BS/cugt/cugt20160918 0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 19 04:03 /mnt/CDS4/0BS/cugt/cugt20160919 0200
-rw-rw-r-- 1 nmoper 104 19008 Sep 20 04:03 /mnt/CDS4/0BS/cugt/cugt20160920_0200
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Radiosonde observations at 02UTC

* In 3 hourly RUC these are important observations, but in Hungary we are fetching
TEMP observations valid at time of the analysis.

* Is it correct to use TEMP with -1,+1 assimilation window?

* We made one test:

. selection: Hun: ons selection: Hunga 30 stations
Ulbn ~ Poriods 25165406 0156450 Ton ' Poriods 20160406-5016040
nly conventiona Hours: 166,123 Hours: 166,123
2 : : : 900 2.5 : : : 900
. RHSE REFG — RHSE REFG —%—
observations! BEEEa
. T BIAS REEGZS
o ) . i i ETAS aa —=— 1 800 3 800
700 700
600 600
q q
8 8
» 8 8
3 500 § 500 §
2 2
2 2
408 408
300 300
200 200
-0.5 L L L L 100 -0.5 L L L L 100
] 5 10 15 20 25 ] 5 10 15 20 25
Forecast length Forecast length
selection: Hung ing 28 statio Selection: Hung ing 30 statio
Hslp  Per. od? 23160406-20160450 Tdzn ~ Poriod: 20166406-20160400
Hours: 068,121 Wours: 160,123
1.5 980 2.5 a8
RHMSE REFG —é— RHSE REFG —s—
RHSE TER3 o= RHSE TEB3 —s—
BIAS REFG —5—
860 BIAS TE@3 —=— 7 808
S . 1
7600 700
600 600
o 9
H 8
£ 500 § 508 §
2 o
2 2
400 400
300 300
200 200
1 1608 -8,5 108
] 5 10 15 20 25 ] 5 18 15 20 25
t length For t length
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The assimilation of GNSS ZTD in AROME 3DVAR

* The use of GNSS ZTD was continued in AROME 3DVAR.
* Revision of SGO1 EGVAP network and its measurements
* Reassess the whitelist generation procedure (thinning 40km, biasmax 15mm,
stdevmax 15mm)

- The ZTDs from SGO1 network have good quality and coverage over Hungary
* For bias correction both static and VARBC were tested.

* VARBC with whitelist of active stations, but with zero initial bias information
* Additionally VARBC was extended with more predictors (pred3 and pred4) in

Evolution of VARBC beta params
Time: 1th fo 20th of Apr 2016
3h VARBC cycle
0.00025
Stat: DEBR pred0o
Stat: DEBR pred3
| ¥ Stat: DEBR pred4
00002 Stat: TATA predo
Stat: TATA pred3
Stat: TATA pred4
0.00015 |
w
E  o.0001 |
<}
o
2 5e-05 |
m
T
0 PSg -
-5e-05
-0.0001 L 1 1 | 1 | 1
0 20 40 60 80 100 120 140
Number of updates
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The assimilation of GNSS ZTD in AROME 3DVAR

* The use of GNSS ZTD was continued in AROME 3DVAR.

Selection: Hungary using

38 stations

Selection; Hungary using 38 stations

T2n Period: 20168406-20160428 Tdan Period: 20168406-20168420
Hours: {00,123 Hours: {00,123
2,5 4 il N il :1: 1]

RHSE REFG
RHSE PGPS

RHS5E REFG —%—
RHSE PGPS ——
RHSE VGPS —&—
BIAS REFG —=—

-1 8ee

14 w
o H o H
¥ 8 ¥ 2
b . 3 s
= =
Forecast length Forecast length
Selection: Hungary using 28 stations Symmetric Extremal Dipem:]en::q TIndex for 12h Precipitation (mn/1h}
Hslp FPeriod: 20168486-20168420 Selection: Hungary 38 stations
Hours: £86,123 Period: 28168486-26168420
Used €88,123 + 18-66
1.5 T T T 968
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[ g fa s oo oo RHSE PGRS =2
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1 6 oo 8 ‘ I 1 ROMANIA
4 Ay LUV v . zamG ANM




Regional Cooperation for ’777/6 LAC E

Limited Area Modeling in Central central
Europe

OOPS activities in Hungary

* The locally installed OOVAR was tested with more observation types, but the humidity
increments was found to be erroneous.
* In 2016 the HOP driver was investigated mostly.
* The reproduction of HOP driver was successful in HARMONIE scripting system
(original framework has been done by Eoin)
* The installation of HOP driver with gmkpack was not successful
* Also the installation of cy42r2 on local platform was not finished due to platform
dependency problems:

catastrophic error: **Internal compiler error: internal abort** Please report this
error along with the circumstances in which it occurred in a Software Problem
Report. Note: File and line given may not be explicit cause of this error.

Make_cloudinfo |

Make forcing

« From HARMONIE's refactoring experiment: t'—'

— CollectLogs

BE— Hup cIrwer

': HOP_driver

CD”ECtLDgE
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The end
* Thank You for your attention!
* Questions?
* Answers?
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