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o Strategic goal: COSMO model with redesigned data structure and
Improved physics components from ICON

 Main aims:
* Improvement of COSMO model forecast skills in boundary-forcing
from ICON,
* Reduction of code maintainance for unified physics components

* Development steps:
« Technical implementation: new interfaces, merge and adaption
 Numerical experiments: Hindcasts, BACY, NUMEX
» Verification: web-based app using feedback files from model runs
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e Hindcasts : forecast only runs using analysis files from hard disk
« Advantage: very fast, several months in a couple of hours, including
verification, good for sensitivity studies
« Disadvantage: no data assimilation, i.e. no feedback from modified
physics on the analysis

« BACY: data assimilation and forecast runs on hard disk
« Advantage: much faster than experiments with database access
» Disadvantage: very hard disk space consuming, only selected periods
can be investigated

« NUMEX: data assimilation and forecast runs with database access
« Advantage: quasi operational setup, no limitation of the period
» Disadvantage: depending on the database could be very slow
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* Hindcast period March, April, May 2016
» Sensitivity study for several configurations
 Mean error and RMSE for selected parameters

2016/03/01-01UTC - 2016/05/30-09UTC

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

ME

ME

ME

ME

T2M (K)

RH2M (0.1)

PS (Pa)

TD2M (K)

-0.04

o| 0.041
0.021
| 0.004%s

002{

RMSE

RMSE

T2M (K}

RH2M (0..1)

0.051

° 1100

50

22 G W
forecast time [h]

in(oﬂni\a

Of':l(UO:f‘-\a

Valid hour
—ALL

Experiment

= OPER_NOW
< TEST_OLD
< REF_NEW
= TEST_NEW

J. Helmert et al., ICCARUS 2018



Numerical experiments - BACY etor uni ima aus i o E

OPER_NOW [March April May
V5.5R | TEST OLD J March April \EY NUMEX
TEST NEw [IfViareh April May

% J. Helmert et al., ICCARUS 2018



WSO MEAN [KG M-2]

Numerical experiments - BACY Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

DOMAIN AVERAGED SOIL MOISTURE 27-81 cm

1235

* OPER-NDH-new’
TTEST=-OLD-ned”
"OPER=-NOH-newep”’
B - "TEST=NEH”

128 "TEST-CAVY”

1. OPER-NOW: wet soil
« COSMO 5.4 with
operational configuration

115
118

185

2. TEST-NEW: dry sall
e COSMO preb5.5 with
ICON setup

188

95

a8

U. Schéttler

85

1 1 1 1
a alili} 1888 1588 2688 2988

R J. Helmert et al., ICCARUS 2018



score value

Numerical experiments - BACY

0.50-

0.25-

0.00-

-0.25-

2016/05/20-07UTC - 2016/07/01-00UTC
IMI: 00 UTC, DOM: ALL, STAT: ALL

ME ME ME
T2M (K) RH2M (0..1) PS (Pa) TD
1.0
251
0.025-
ol 0.5
0.000+
251 0.0
0.0251 . .
50+ J
0.51 e’

RMSE

RH2M (0.1)

2016/05/20 - 2016/07/01
INI: 00 UTC, DOM: ALL

upper air temperature (K}

upper air temperature (K)

ME

AMSE

290+

400-

530+

660+

Qo
0

0.4

relative humidity (0.1)

relative humidity (0..1)

0.00+

1001

2.0|
1.51
1.0

0.51

0.01

o ™ o O Sy
-

s
8
27

24

(D"";'CDQ‘:.!}I

5
e

v oo
forecast tim

S m o O

e [h]

ME

RMSE

160~

290-

400-

530~

660+

800-

=]
Py
o

score value

Sig. diff. (95%) T
o n.a.
2 no
® yes 95%)
Exp.

—test

-- oper2

lead-time ] '™
=000 2
=012

= 024



Case Stu dy 23 . 06 . 20 1 6 Deutscher Wetterdienst

Wetter und Klima aus einer Hand N ‘
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Summer case with less
clouds in central Europe
- avoid cloud impact

Considering
* Global radiation
e Soil moisture
» Sensible heat flux
o Latent heat flux
 Bowen ratio
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Forecasts initialized from 2017/06/01 to 2017/06/30
Change in RMSE [%]

Numerical experiments — Pseudo SN = ==

CDE GER

« SMA emulation: Replacing COSMO-D2 soil moisture | -

field with interpolated field from ICON-EU 10l =
» Verification of the forecasts for June 2017 against
reference

2017/06/01-00UTC - 2017/06/30-21UTC
INI: 00 UTC, DOM: CDE , STAT: ALL

T2M (K)

RH2M (0.1) |

TD2M (K)

ME ME ME : ME 10
TaM (K) RH2M (0..1) TD2M (K) | FF (mis)
1.0 v . 1.0 S . -
T @
0.5- 0.04 Z_o § . o = . _
9 -0
s
0.0+ 0.00 =
=
E;D 10
.0.5- -0.04 g §‘ = Euse = o
= E—m--
£-1.0- -0.081° = 10
g RMSE =
2 RH2M (0.1) TD2M (K) 10] _
8 ; 20- e El = | | [T TRCRSEERER
G & PSssss, =
Ny = e 2 o) = 2 - = =
d o i 1a i a5 | 151 0000aget -10
-1 :.:' S B - sElee 7 SoESeen
1.0- 10
1 o
0.05 e
0.5- 057 2
-10
0.0- 0.00 01 0.0~
forecast time [h] g‘_“lll.l.-_.llll.lll_-__l..-.lll._ 4..-_-..1_-.‘-.l-____.r_l)LI
=1
=}

-10
0 3 6 9 12 15 18 21 24 27 0O 3 6 9 12 15 18 21 24 27
lead-time [h]



Wetter und Klima aus einer Hand

Summary and COﬂCIUSlOnS Deutscher Wetterdienst E

» Strategic goal: COSMO with redesigned data structure and improved
physics components from ICON

» Radiation scheme and TERRA configuration differs between COSMO and
ICON

« Several numerical experiments (Hindcasts, BACY, NUMEX) using different
configurations have been performed

« Soil moisture has larger impact with ICON physics as pseudo-SMA
experiment and ICON-EU without SMA show

* Decision for using COSMO with redesigned data structure and ICON
physics in a conservative configuration, other options remain possible
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