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The current operational Model Chain of DWD Deutscher Wetterdienst E
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ICON COSMO-DE
(since Jan. 2015) | _ IC?\:'EZL(;B and —EPS (20 members)
ICON-EPS ' . (since July 2015) (since April 2007)
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(since Jan. 2018)#&
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non-hydrostatic _ non-hydrostatic non-hydrostatic
parameterised convection parameterised convection convection-permitting
Ax~13 km, At=120 (24) sec. Ax~6.5 km, At=60 (12) sec. Ax=2.8 km, At=25 sec.
2.95 Mio. * 90 GPs 659156 * 60 GPs 421 * 461 * 50 GPs

T=180h (00, 12 UTC runs) T=120h (0, 6,12, 18 UTC runs) T =27 h (every 3 hrs)
120h (06, 18 UTC runs)
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At DWD, COSMO-D2 (-EPS) will replace the current
COSMO-DE (-EPS) by the following changes:

=» increase horizontal grid mesh size from 2.8 km to 2.2 km
=» increase number of vertical levels from 50 to 65

=» increase area from 10.5° * 11.5° to 13° * 14.3°

COSMO-D2: 651 * 716 * 65 GPe
1440 * 1590 * 22 km3

COSMO-DE: 421 * 461 * 50 GPe
1160 * 1280 * 22 km?3

Time schedule:
since 1 June 2017: pre-operational phase
15 May 2018: operational introduction
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Grography [m]
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New choice of vertical levels in COSMO-D2:

* increase resolution mainly of the boundary layer
—> motivation: improve initiation of convection

« change from Gal-Chen to SLEVE-coordinate

COSMO-D2 (SLEVE) COSMO-DE (Gal-Chen)
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Test case: 09.06.2014 ,Dusseldorfer Unwetter*

From the ,regionaler Sofortbericht’ of ,Tief Ela":

Es sind 5 Warnungen fiir Soest vorhanden: 6
]

Datum: 09.06.14 10.06.34

warnstute: ISR A TA TATAT A 1 | | ]

Uhrzeit: 22:00 23:00 00:00 01:00 02:00 03:00 04:00 07:00 10100 16:00 22:00

Amtliche UNWETTERWARNUNG vor SCHWEREM GEWITTER mit EXTREMEN ORKANBOEN,
HEFTIGEM STARKREGEN und HAGEL

fur Kreis Soest

gliltig von: Montag, 09.06.2014 22:01 Uhr
bis: Montag, 09.06.2014 23:00 Uhr
ausgegeben vom Deutschen Wetterdienst
am: Montag, 09.06.2014 22:01 Uhr

Von Westen ziehen Gewitter auf. Dabei gibt es extreme Orkanb&en mit Geschwindigkeiten um
140 km/h (39m/s, 76kn, Bft 12+) sowie heftigen Starkregen mit Niederschlagsmengen
zwischen 30 |/m?2 und 40 I/m?2 pro Stunde und Hagel mit KorngréB8en um 3 cm.
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06.09.14, 12 UTC-run, 1h precipitation sum + radar obs.

Start time: 09.06.2014 12:00 UTC C—CE 2.2km LBS 5.1
+ 2h Forecast time: 09.06.2014 1400 UTC

Tatal precipitation [mm/1h] (shaded}

, , RADAR COMPOSITE
Start time: 09.06.2014 12:00 UTC COSMO—DE_Reutine .
Forecost ime: 09.06.2014 14:00 UTC valid: 09 JUN 2014 13 - 14 UTC
Total precipitation [mm/1h] {shaded) Geopot. al 700 hPa [gpdm] (dist. iscl. 1gpdm 1h PRECIPITATION
; 5 =._ T
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o1 0.5
a1
Mean: .137601 Min: G Mox: 33,2409
Totpree: Mean: Q.05153743  Min: -0.000244747 Moz 31,1272 Sigma: 0.842235 .
Fr7og: Mean: 317.9 Min: 309,836 Wax: 321454 Sigma: 75316+ 107 DE 1 &5 5 75 10 15 20 30 40 50 Totpree: Mear: 0108616  Min —0.00D488281 Max: 42,3594 Sigma: 0.961952
mrn/h

operational Radar

COSMO-D2 setup
COSMO-DE

(2.2km, L65, ...)

% M. Baldauf (DWD) 6
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06.09.14, 12 UTC-run, 1h precipitation sum + radar obs.

Start time: 09.06.2014 12:00 UTS C—DE Z.2km LES 5.1
+ 4h Faorecast time: 09.06.2014 16:00 UTC

Tatal precipitation [mm/1h] {shaded}
i ' RADAR COMPOSITE
Stort ime:  DB.05 2014 1240 UTC COSMO—DE_Routine

Forecast fime: 09.06.2014 18:00 UTC walid: 09 JUN 2014 15 - 16 UTC

1h PRECIPITATION

Total precipitation [mm/1h] {shaded} Geopot. at 700 hPa [gpdm] (dist. isol. 1gpdm

M=an: 0.263839 Min: @ Mese: 41,852

Totprec: Mean: 0.0485751 Min: O Max: 31.7891 Sigma: 0.200337
FI700: Mean: 317.595 hfin: 309,063 Max: 321.257 Sigma: Z2.7364% :D,W 0T os 1 o5 5 75 10 15 =0 30 20 A0 Totprec: Mear: 0.0635758 Win: O Max: 25.3975 Sigma: 0586365
mm/h

operational Radar

COSMO-D2 setup
COSMO-DE

(2.2km, L65, ...)
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06.09.14, 12 UTC-run, 1h precipitation sum + radar obs.

Start time: 09.06.2014 12:00 UTS C—DE Z.2km LES 5.1
+ 6h Faorecast time: 09.06.2014 18:00 UTC

Tatal precipitation [mm/1h] {shaded}

) ) RADAR COMPOSITE
Start time: 03.06.2014 12:00 UTC COSMO—DE_Rcutine
Forecast fime: 09.06.2014 18:00 UTC valids 09 JUN 2014 17 - 18 UTC
Totdl precipitation [mm/1h] {shaded} Geopot. at 700 hPa [gpdm] (dist. isel. 1gpdm 1h PRECIPITATION
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a1 .5
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Mzan: 0187738 Min: @ Mo 75,4816
Totprea: Meon: 0.0447152 Min: 0 Max: 383994 Sigma: 0.549413
FI70G: Mean: 317.934 bfin: 309101 Max: 321.551 sigma: 2.83498 o101 05 1 o5 5 75 10 15 =0 30 20 A0 Totprec: Mean: 0.0657431 Win: O Max: 445941 SIngI: 0.679625
mm/h

operational Radar

COSMO-D2 setup
COSMO-DE

(2.2km, L65, ...)
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06.09.14, 12 UTC-run, 1h precipitation sum + radar obs.

Start time: 09.06.2014 12:00 UTS C—DE Z.2km LES 5.1
+ 8h Faorecast time: 09.06.2014 20:00 UTC

Tatal precipitation [mm/1h] {shaded}

) ) RADAR COMPOSITE
Start time: 03.06.2014 12:00 UTC COSMO—DE_Rcutine
Forecast time: 09.08.2014 20:00 UTC walid: 09 JUN 2014 19 - 20 UTC
Totdl precipitation [mm/1h] {shaded} Geopot. at 700 hPa [gpdm] (dist. isel. 1gpdm 1h PRECIPITATION

M=an: 0.1536 Min: @ Mo 27,1446

Totprea: Meon: 0.01259784 Min: 0 Max: 33.584 Sigma: 0.330848
FI70G: Mean: 318.133 Min: 3093239 Max: 321.454 Sigma: Z.63399 o107 05 1 55 5 5 10 B 50 20 50 Totprec: Mean: 0.0512751 Win: O Max: 23,1084 SIngI: 0.525615

mm/h

operational Radar

COSMO-D2 setup
COSMO-DE

(2.2km, L65, ...)
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06.09.14, 12 UTC-run, 1h precipitation sum + radar obs.
+10h Start time: 02062074 12:00 UTC C—DE 2.2km LBZ 5.1

Faorecast time: 09.06.2014 22:00 UTC

Tatal precipitation [mm/1h] {shaded}

) ) RADAR COMPOSITE
Start time: 03.06.2014 12:00 UTC COSMO—DE_Rcutine
Forecast fime: 09.06.2014 22:00 UTC valids 09 JUN 2014 21 - 22 UTC
Totdl precipitation [mm/1h] {shaded} Geopot. at 700 hPa [gpdm] (dist. isel. 1gpdm 1h PRECIPITATION
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M=an: 0.258078 Min: @ Mo 56,0343
Totprea: Meon: 0.00357445  Min: O Max: B.45B%8 Sigma: 0104883
. ; in . ma: I I By g R . , .
FI70G: Mean: 318.3J2 bfin: 309,525 Max: 321.377 sigma: 2.70013 o101 05 1 o5 5 75 10 15 =0 30 20 A0 Totprec: Mean: 0.0653948 Win: O Max: 31,4951 SIngI: 0.571627

mm/h

operational Radar

COSMO-D2 setup
COSMO-DE

(2.2km, L65, ...)
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Yalid time: 02.06.2014 15:00 UTC

RYLEY) total presipitation [mm/1h] (shaded)

Radar RY(EY)

Radar obs.
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otprec: Mean: 00548045  Min: O
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Advantage of higher horizontal resolution:

1h precipitation sum

12 UTC + 7h

Start time: 09.06.2074 12:00 UTC
Farecast time: 09.06.2014 19:00 UTC
Tatal precipitation [mm/1h] {shaded)

C—DE 2.2km LB3 5.1
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dx=2.2 km
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Max: 32.628

Sigma: 0805008

olprec: Mean: 00533321 Min: 0

Start time: 09.06.2014 12:00 UTC
Forecost time: 09.08.2014 19:00 UTC
Tatal precipitation [ram/1h] (shaded)

C—DE 1.1km LG5 5.1_Radnew

dx=1.1 km
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otprec: Mear: 0.0574578  Min: O

Maox: 39,4053

Sigma: 0.814342



adar RY(EY)
Valid time: 03.06.2014 20:00 UTC " Rﬁ ad ar ObS
RY(EY) total precipitation [mm/1h] (shaded) . -
— _ : Deutscher Wetterdienst
Wetter und Klima aus einer Hand

- |

Start time: 09.06.2014 1200 UTC
Forecast time: 09.06.2014 20:00 UTG
Tatal precipitation [rmm/1h] {shaded)

C—CE 2.8km

LES 5.1

dx=

0 g}
& ! y

&

i . e
) RV
I N -
:
S
v

2.8 km

otprec: Mear: 0.047712 Min: O Mazx

27.044% Sigmo: 0472518
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Advantage of higher horizontal resolution:

1h precipitation sum

12 UTC + 8h

Start time: 09.06.2074 12:00 UTC
Farecast ime: 09.06.2014 20:00 UTC
Tatal precipitation [mm/1h] {shaded)

C—DE 2.2km LB3 5.1

Start time: 09.06.2014 12:00 UTC
Forecost time: 09.06.2014 20:00 UTC
Total precipitation [rm/1h] {shaded}

dx=2.2 km
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C—DE 1.1km LG5 5.1_Rodnew
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olprec: Mean: 0.0512751 Min: 0

Max: 23,1054
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Sigma: 0525818

Totpres: Mean: 0.053798 in: O Max

. 32,0527 Sigmuo: 0.430832



Radar RY(EY)
i v e RAA AT ODS. _
: . Deutscher Wetterdienst
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Advantage of horizontal resolution:

1h precipitation sum

" 12 UTC + 9h

Start time: 09.06.2014 1200 UTC C-DE 2.Bkm LEBZ 5.1 Start time: 09.06.2074 12:00 UTC C—DE 2.2km LE3 5.1_Radnew Start time: 09.06.2014 12:00 UTC C—CE 1.1km L63 5.1_Radnew
Forecas t time: 09.06.2014 21:00 UTC d _2 8 k Farecas t e 09.06.2014 21:00 UTC d _2 2 k Forecast tirme: 09.06.2014 21:00 UTC
Total precipitation [mm/1h] {shaded) X_ . I I l Tatal precipttation [mm/1h] (shaded) X_ . I I l Tetal presipitation [mm/1h] (shaded) dx—l. 1 kl I I
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Totprec: Mear: 0.052753 Min: O Max 18.3818 Sigmo: 0.45¢ Totprec: Mean: 00530101 Min: O Max: 20,4312 Sigma: 0,53 Totpres: Meon: 0.0BE7856  Min: O Moz J6.0732 Sigmo: 0.828116
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12 UTC + 7h

dx=2.8 km

Start time: 08.06.2014 12:00 UTC C—-LE 2.Bkm LGS 5.1
Forecast time: 09.06.2014 19:00 UTC

mese vl in 10 m [m/s] (shaded) MSL Pressure [hPa] [dist. isol.2.0hPa)
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Sigma: 2.38182
Sigma: 264373

Advantage of horizontal resolution:

Gusts

dx=1.1 km

C—CE 1.1km LB5 5.1_Radnew

dx=2.2 km

Start time: 08.06.2G14 12:00 UTC C—DE 2.2km LB5 5.1 Start time: 09.068.2014 12:00 UTC

Forecast time: 09.06.2014 19:00 UTC
me vl in 10 m [m/s] (shaded)

Forecast tirme: 09.08.2014 19:00 UTC
max 4 in 10 m [m/s] (shaded)

M3L Pressurs [hPa] (dist. fsol. 2.0 hPa) M3L Prassure [hPa] (dist. isol.2.0hPa)

Min: 0.21832
Min: 101217

Max: 30,2339
Maw: 1031.47

Sigra: 290324
Sigmu: 2.66087

Mean: 599232
Mean: 1017.75

wmak_10m:

PMSL:
Maox: 34.8267

Max: 1031.29

Meon: 604631
Medn: 1017.82

iin: 0.142141
Min: 101227

wmax_10m:
PMSL:

32.7

285

24.5

20.8

17.2

134

108

Sigma: 3.00713
Sigma: 2.62455
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Advantage of horizontal resolution:
12 UTC + 8h

Gusts
dx=2.8 km

dx=2.2 km dx=1.1 km

08.06.2014 12:00 UTC
Forecast time: 09.06.2014 20:00 UTC
mese vl in 10 m [m/s] (shaded)

Start fime:

C—DE 2.8km LBS 5.1

MSL Pressure [hPa] [dist. isol.2.0hPa)

09.06.2614 12:00 UTC
Forecast time: 09.06.2014 20:00 UTC
me vl in 10 m [m/s] (shaded)

Start time:

C—DE 2.2km L83 5.1 09.06.2014 12:00 UTC
Forecast tirme: 09.08.2014 20:00 UTC

max 4 in 10 m [m/s] (shaded)

Start time:

M3L Pressurs [hPa] (dist. fsol. 2.0 hPa)

C—CE 1.1km LB5 5.1_Radnew

M3L Prassure [hPa] (dist. isol.2.0hPa)
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wvmax_10m:  Mean: 592489 Min: 0.206237 Max: 28.5232 Sigra: 287504
PMSL: Mean: 1017.98 Min: 101252 Max: 1031.04 Sigmu: 2.53299
wmax_10m: Mean: 5.84722 Min: 0.202422 Mazx: 28.0BG7 Sigma: 2.34181 wmax_10m: Mean: 5.80232 Min: 0.147533 Max: 33.6358 Sigma: 2.98159
PMSL: Mean: 101796 Min: 1012.54 Max: 103028 Sigma: 2.5085¢ PMSL: Mean: 1018.02 Min: 101215 Max: 1031.4 Sigma: 2.52503

M. Baldauf (DWD)
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12 UTC + 9h

08.06.2014 12:00 UTC
Forecast time: 09.06.2014 21:00 UTC
mese vl in 10 m [m/s] (shaded)

Start fime:

dx=2.8 km

C—DE 2.8km LBS 5.1

MSL Pressure [hPa] [dist. isol.2.0hPa)
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wmax_10m: Mean: 5.84314 Min: 0.234328 Max: 23.1435 Sigma: 2.78202
PMSL: Mean: 101824 Min: 1012.86 Max: 103001 Sigrma: 2.5385

Advantage of horizontal resolution:
Gusts

dx=2.2 km

C—DE 2.2km LB5 5.1

dx=1.1 km

Start time: C—CE 1.1km L63 5.1_Radnew

09.06.2614 12:00 UTC
Forecast time: 09.06.2014 21:00 UTC

me vl in 10 m [m/s] (shaded)

Start time: 09.068.2014 12:00 UTC

Forecast tirme: 09.08.2014 21:00 UTC
max 4 in 10 m [m/s] (shaded)

M3L Pressurs [hPa] (dist. fsol. 2.0 hPa) M3L Prassure [hPa] (dist. isol.2.0hPa)
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wmak_10m:
PMSL: Mean: 1016.26

Mean: 5.85177 Min: 0.153187

Min: 10124

Max: Z6.4135
Max: 103046

Sigrna: 286391

Sigmua: 2.573H
Meon: 580167 bfin; 0.117333

PMSL: Mean: 1018.27 Min: 101279

Max: 37.2062
Max: 1031.81

wmax_10m: Sigma: 299677

Sigma: 2.60408

M. Baldauf (DWD) 16
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Advantage of increase of # Levels
12 UTC + 7h

Start time: 09.06.2014 12:00 UTC C—DE 2.2km LSO 5.1 Start time: 09.06.2014 12:00 UTC C—CE 2.2km LBZ 5.1
Farecast time: 09.06.2014 19:00 UTC Farecast time: 09.06.2014 19:00 UTC

Tatal precipitation [mm/1h] (shaded) Tatal precipitation [mm/1h] {shaded)

! _ - & ) ' Y B

Tatpree: Mean: 0.0484582  Min O Max: Z8.337% Sigma: 0.5043& Tatprec: Mean: 0.0533321 Min: 0 Max: 34,8086 Sigma: 0.593397
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g

Advantage of increase of # Levels
12 UTC + 8h

Start time: 09.06.2014 12:00 UTC C—DE 2.2km LSO 5.1 Start time: 09.06.2014 12:00 UTC C—CE 2.2km LBZ 5.1
Farecast time: 09.06.2014 20:00 UTC Farecast time: 09.06.2014 20:00 UTC

Tatal precipitation [mm/1h] (shaded) Tatal precipitation [mm/1h] {shaded)

Tatpree: Mean: 0.0466139 Min: 0 Max: 351055 Sigma: 0.39508 Tatprec: Mean: 0.0512751 Min: 0 Max: 23,1084 Sigma: 0.525618
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g

Advantage of increase of # Levels
12 UTC + 9h

Start time: 09.06.2014 12:00 UTC C—CE 2.2km LS5O 5.1 Start time: 02.06.2014 12:00 UTC
Farecast time: 09.06.2014 21:00 UTC

C—DE 2.2km LEZ 5.1

Farecast time: 09.06.2014 21:00 UTC
Tatal precipitation [mm/1h] {shaded) Tatal precipitation [mm/1h] {shaded)

Totprec: Mean: 90521431 Wi 0 Max: Z2.587% Sigma: 0.4696( Totprec: Mean: 00561208  Min: O Max: 20,2354 Sigma: 0.336436
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Power spectra of jienst

Kinetic energy erHand N%
2017081500 +0h in z=5000m
1 02 - 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 -
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2017081500 +24h in z=5000m

E(k) (in m"3/s"2)

» power spectra for 2.2km look ok.
- effective or 'practical’ resolution: —\$ " gainin effective resolution

« often for t=0 (analysis time) similar for
C-D2 and C-DE

« for later forecast times mostly (but not LT
always!) higher for C-D2 than for C-DE 10°
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Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N ‘

Since the start of the pre-operational phase (at 1. June 2017) several
problems had to be solved ...

Initialization of soil moisture at 1. June 2017 from ICON-EU soill
—> much too dry soil for the COSMO physical parameterizations!
experience: it takes at least several months to reduce this problem
remedy: init. by mixed COSMO-DE/ICON-EU-sall

remark: COSMO-DE/-D2 don‘t use a soil moisture analysis, instead use

srealistic’ precipitation by latent heat nudging (Stephan et al. (2008) QJRMS)

but still drying of soil: could be solved by several bug fixes/improvements
In TERRA by Gunther Zangl (DWD) and Linda Schlemmer (ETH)

it turned out that the OPERA-product just westwards of the COSMO-DE
area delivers too less precipitation - additional drying of soil over France.
Replacement by the ,EUCOM-product’

M. Baldauf (DWD) 23



Soil moisture in COSMO-D2_P1 (level 27-81cm) Deutscher Wetterdienst
Wetter und Klima aus einer Hand u
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soil remains too dry =~ M Baldauf(OWD) 24



Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N ‘

Since the start of the pre-operational phase (at 1. June 2017) several
problems had to be solved ...

 Initialization of soil moisture at 1. June 2017 from ICON-EU saoill
- much too dry soil for the COSMO physical parameterizations!
experience: it takes at least several months to reduce this problem
remedy: init. by mixed COSMO-DE/ICON-EU-saill

remark: COSMO-DE/-D2 don‘t use a soil moisture analysis, instead use
,Jrealistic’ precipitation by latent heat nudging (Stephan et al. (2008) QJRMS)

it turned out that the OPERA-radar-product westwards of the COSMO-DE
area delivers too less precipitation - additional drying of soil over France.
Replacement by the ,EUCOM-product’ (at least until Oct. 2017)

» Dbut still drying of soil: could be solved by several bug fixes/improvements
In TERRA by Gunther Zangl (DWD) and Linda Schlemmer (ETH)

After fixing these problems, restart of COSMO-D2 (Exp. 10536) ...

% M. Baldauf (DWD) 25



score value

Synop-Verification (contin.

scores), 0 UTC runs

Deutscher Wetterdienst

Wetter und Klima aus einer Hand N ‘
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Wetter und Klima aus einer Hand

Synop-Verification (contin. scores), 0 UTC runs Deutscher Wetterdienst E

2017/06/01-00UTC - 2017/07/12-21UTC Radiation
INI: 00 UTC, DOM: CDE , STAT: ALL
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cloudiness in COSMO-D2 slightly higher - rad_gl reduced, rad_dif increased

% M. Baldauf (DWD) 28



Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

Fraction Skill Score of precipitation against RW (=adjusted radar obs.)
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(Country) High resolution det. High res. EPS
Met Office 950x1015; 1.5km wb L70 2.2km wb L70; M12; 2.5 days
(UK)
Météo France 1536x1440; 1.3 km; L90 2.5kmL90: M12: 2 days twice a day
(France)
DWD zooming 6.5 km; L60 2.2 km, L65; M40; 1.125
(Germany) 651x716; 2.2 km; L65
HMC 2000x1000, 6.6km, L90 2.2 km;M12;2
2 dom. 2000x1000, 2.2km, L80
(Russia) 2 dom.: 800x400, 2.2km, L80
2 dom.: 1000x500, 1.1km, L80
NCEP 935x835; 12 km; L60 12km M26 3.5day 4cyc
(USA) 1827x1467; 3 km; L60 3km M6 2.5day 4cyc
1189x1249; 3 km; L60
373x561; 3 km; L60
401x325; 3 km; L60
501x501; 1 km; L60
935x835; 12 km; L60 3km M6 lday 24cyc
1827x1467; 3 km; L60 12km M6 lday 24cyc
Nawy/FNMOC/NRL 100.relocaFabIe. areas. Nested, fixed: 15km, 3 day moving Tc: 5km 5
Variable size, inner nests: 15, day
(USA) 5,1.67, or 0.55 km L60
CMC - 10 km; M21; 5
(Canada) 3750x3000; 2.5 km; L120 L80
CPTEC/INPE 500x600, 15 km, L60 40 km, M7, 5
(Brazil) 2700x2900, 2km, L75 5 km, L60, M9, 5
JMA 817x661; 5 km; L76 5 km; L48 M11
(Japan) 1581x1301, 2km, L58 1 time/day; 39hr
CMA 751x501,10km,L50 10km,M30,72h
(China)
KMA 540x432, 12km, L70 3kmL70;M12
(Korea) 1188x1148,1.5km~4km, L70
NCMRWF 1.5kmL70
(India
BoM 1650x1120; 8km L70 Nil
(Australia) 816x668; 1.5km, L70

300*300; 12km, L70

What others are
doing ...

High-resolution NWP
systems, planings for
2017

from the

"\WGNE-table about the
centre computing
resources and model
configurations 2016’
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Outlook: use of an SSO scheme in a convection—permitting model?

SYNOP-Verif. shows that COSMO-D2 is ~0.1 m/s too fast.

G. Zangl has already demonstrated the positive effect of an SSO scheme

for ICON-LAM.

Hindcast runs for COSMO-D2 with SSO-scheme (Lott, Miller (1997) QJRMS)
show indeed a reduction in wind speed with only little effect to

other verification scores:

2017/01/01-04UTC - 2017/01/30-21UTC
INI: 00 UTC, DOM: CDE , STAT: ALL

RMSE RMSE RMSE RMSE RMSE
PS (Pa) FF (ms) T2M (K) oe TD2M(K) RH2M (0.1) ,J an. 20 1 7 ¢
$23T3832899900 00000082 ’
TS.W 1.5 2,% 2.0 % MAm.u
e 0.10 .
50- 10 o WIthOUt SSO
1 : 0.05 .
with SSO
0 0.0 0 0.0 0.00
ME ME ME ME Vj"itt”

T2M (K) TD2M (K) RH2M (0.1)

score value
=
m

Sig. diff. (95%)
o n.a.
@ no
® yes
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Summary

COSMO-D2 has a significantly positive impact to summerly precipitation.
Especially afternoon convection is much better represented.
This is visible in particular in the morning runs, less pronounced in 12-UTC-runs.

The improvements in TERRA (by G. Zangl, L. Schlemmer) with a reduction
of drying of the soil have a large positive impact on synoptic scores:

T2m, RH2m, Td2m are better than in COSMO-DE routine.

This is also an argument to use the new COSMO v5.4h(1) (=v5.5)

During winter no clear advantage of COSMO-D2 over COSMO-DE visible

Needs ~3.2x more storage and ~4x more computer power compared
to COSMO-DE

,Kurze Beschreibung des praoperationellen Kirzestfristvorhersagemodells
COSMO-D2 und seiner Datenbanken auf dem Datenserver des DWD'

(M. Baldauf, B. Ritter, C. Schraff) v0.9 accessible by
www.dwd.de - Fachnutzer © Forschung und Lehre = Numerische Wettervorhersage

operational use of COSMO-D2 is planned for 15 May 2018
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A short history of COSMO-D2

April 2007 operational start of COSMO-DE (LMK)
2010 first tests with COSMO-DE L80 (K. Wapler) - ,L65-project’

Jan. 2013 new fast waves-solver operational (Baldauf (2013) COSMO Tech. R.)
—> solution of stability problems

2014 —> possibility to add higher resolution (2.2km) to L65 and larger
domain

Jan. 2015 New global model ICON

Jan. 2016 Ensemble DA in ICON

March 2017 KENDA assimilation in COSMO-DE

1. June 2017 pre-operational start of COSMO-D2
15. Mai 2018 goal: operational start COSMO-D2
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©

C-D2, 5.4e, 20.05.-20.06.2017, BC:ICON-ana YUPRMASS

Frequency spectra for .l COSMO-D2

<PS> (horizontal average) 1 2.2km/L65 5& I

Hindcast-runs qu‘ il

l.e. BCs by ICON-EU (6.5km) analysis

from the ENS-VAR-DA

Observations: .| COSMO-DE S

« daily cycle: 24h 2.8 km/L50 e

- solar tides at period 12h
(induced from global ICON) i il

« BC update: Nyquist-fr. = 1/2h! M \* i

« |CON-analysis every 3h = N.-fr.=1/6h |

* obviously no further artifacts, instabilities, .| -
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Power spectra of jienst %
vertical velocity erHand g

2017081500 +15h in z=5000m

10-2 S | | L | L | S_.
: : : w2 spectra
107 - - COSMO-D2
| ) COSMO-DE
fwg 107 - —
t | i
sometimes a (weak) maximum in w2 spectrum -
around 4 dx is visible. -
Skamarock et al. (2014) JAS: "We believe that the
filter-scale peak is likely associated with grid-scale - _
convection, waves generated by convection, and - SW-inflow,
other marginally or underresolved small-scale some heavy showers

processes." T
10° 10° 10°

wavenumber k (in 1/m)
- FFT over 439 gridpoints, averaged over 504 lines; area (4.257938E,45.665855M)...(18.408329E,55,632652N)
% FFT over 361 gridpoints, averaged over 401 lines; area (3.939074E 45.578014N)...(18.409288E,55.508725N) VD) 43

fMustre2igtmp/mbaldaut2017081500/C0O5MO-02_P1/1f1001 50000_uwwv.grb
Nustre2igtmp'mbaldaut2017081500/C05MO-DE  Routine/Hif00150000 uv.arb



Synop-Verification (contin. scores), 0 UTC runs Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

2017/06/01-00UTC - 2017/0712-21UTC
INI: 00 UTC, DOM: CDE, STAT: ALL

RMSE RMSE RMSE
PS (Pa) FF (mis) DD (degree)
120+
W}M 401
90- 1.5
301
60~ 1.0 20
Valid hour
30- 0.5 104 —ALL
g 0- 0.0 01 Sig. diff. (95%)
g ME ME e
= PS (Pa) FF (mis) o yes
Q 0.3
0.2 Experiment
0- < Exp_ 10536
0.1 < COSMO
0.0
- COSMO-D2
-aU- -0.1
COSMO-DE
-0.2
-0.3

c’\:.“ o M o O 2..' _{4“'} '9‘:- {{;-
forecast time [h]
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score value

Synop-Verification (categ. scores), 12 UTC runs

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

2017.06.01-00UTC - 2017.07.12-21UTC
VAL: ALL UTC, INI: 12, STAT: ALL, DOM: CDE

RR_1h >= 0.1 BR_th>=1 RR_1h»=2
1.00-
0.75-
0.50- a
0.25-
0.00- Experiment
<= Exp 10536
1.00- = COSMO
0.75-
-

1 =
o COSMO-D2
0.25- COSMO-DE
0.00-

(=] L] Lte] 25} 2..! '{:I"} '9‘3 ‘;J‘ ﬂ? a\‘l (] 3] Lts] @ 2..! f‘? '9‘3 ({,T n? é} o ] © @ .f}l i{} .9‘3 {{II- n? é}

forecast time [h]
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Synop-Verification (categ. scores), 0 UTC runs

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

2017.06.01-00UTC - 2017.07.12-21UTC

VAL: ALL UTC, INI: 00, STAT: ALL , DOM: CDE

GUST_1h >=12

GUST_1h >=15 GUST _1h >=20

1.00-
0.75-
0.50- g
0.25-
0.00- Experiment
< Exp_10536
2.0 = COSMO
|
@
0.0~
L] 3] © @O 3_"' f_'_\ _9_3 cﬁ' Q? (‘;J\ ] ] © @ _E‘_u f_'_\ f_\_:- (;J- G? Q"} [} ] © =] fj_..l _-*:_n f_\_:- c;f n‘:f Qf}
forecast time [h]
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Synop-Verification (categ. scores), 12 UTC runs

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

2017.06.01-00UTC - 2017.07.12-21UTC
VAL: ALL UTC, INI: 12, STAT: ALL , DOM: CDE

GUST_1h >=12 GUST_th>=13 GUST _1h >=20

1.00-

0.75-

0.50-

s513

0.25-

Experiment

= Exp_10536
= COSMO

0.00-

score value

o
(=]

1.5-

184

1.0-

0.5~

0.0-

] o © @ y i D
Lo LY L

forecast time [h]

<7
<7
24
27

~ %
N

27
24
27
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upper air
verif.
O UTC runs

p-level [hPa]

160-

290~

400-

530+

660-

800-

960+

2017/06/01 - 2017/0712
INI: 00 UTC, DOM: CDE

upper air temperature (K)

upper air temperature (K)

ME

RMSE

relative humidity (0..1)

relative humidity (0..1)

ME

RMSE

160-

290~

400-

530-

660-

800-

960-

score value

Sig.

‘her Wetterdienst

nd Klima aus einer Hand N ‘

diff. (95%)

© n.a.
© no
® yes

Exp.
— Exp_10536
-- COSMO

lead-time [h]
= 000

012
024

COSMO-D2

COSMO-DE
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2017/06/01 - 2017/0712
INI: 12 UTC, DOM: CDE
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upper air temperature (K) upper air temperature (K)
ME AIVSE :her Wetterdienst
y 7 N nd Klima aus einer Hand N ‘
160-
290+
- 400-
upper air
verif. 530-
12 UTC runs
660-
800-
Sig. diff. (95%)
© n.a.
960 ow . vos
@ o ©
= S - B
g relative humidity (0..1) relative humidity (0..1) i (E})(ODS_QH%S‘?S
a ME RMSE
lead-time [h]
- 000
160- =012
024
290-
400- CO S M O' D 2
530-
660-
800- _ WA
960- e
% é-o - - - - -
b : :
score value



