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Motivation Deutscher Wetterdlenst

Wetter und Klima aus einer Hand

of

Strategic goal: COSMO model with redesigned data structure and
improved physics components from [CON

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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score value

» Hindcast period March, April, May 2016
« Sensitivity study for several configurations
* Mean error and RMSE for selected parameters
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BACY
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WSO MEAN [KG M-2]
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« COSMO 54
with operational
configuration

2. TEST-NEW: dry saill
« COSMO pred.5
with ICON setup




Processes

‘ CONSORTIUM FOR SMALL SCALE MUU[HN[

Deutscher Wetterdienst
Wetter und Klima aus einer Hand B ‘
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Model validation: W_SO in CDE
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MSOIL045 [%] MSOIL045 [%]

MSOIL045 [%]

24
22
20
18
16
14
12

26
24
22
20
18
16
14
12

11.06.16
00:00

26
24
22
20
18
16
14
12

21.06.16
00:00

COSMO-DE

soil_moisture_content (meas: 045cm, mod: 054cm) stations_id=5810 Falkenberg

Problem:

06 2016

T — —

site

|

different soiltype in CDE compared to field]

01.06.16
00:00

00:00

02.06.16

03.06.16  04.06.16
00:00 00:00

05.06.16

00:00

12.06.16
00:00

06.06.16 07.06.16 08.06.16 09.06.16 10.06.16 11.06.16
00:00 00:00 00:00 00:00 00:00 00:00

PSR

——————_ e— M—
—_——

- 7

———

PSR I T R SR SR

P

L

A I S W T S S T S S SN NS ST S AN ST SN B S S

00:00

12.06.16

13.06.16  14.06.16
00:00 00:00

15.06.16

00:00

16.06.16 17.06.16 18.06.16 19.06.16 20.06.16 21.06.16 22.06.16
00:00 00:00 00:00 00:00 00:00 00:00 00:00

e —

P SR T

———c——

e — =~ m—

PR Y S S AN T S S ENT SN SN SN A T SR SR NN S SU S N T S

00:00

C.Becker DWD
Fr 15. Jul 03:04:55 UTC 2016

22.06.16

23.06.16  24.06.16
00:00 00:00

25.06.16

00:00

26.06.16 27.06.16 28.06.16 29.06.16 30.06.16 01.07.16 02.07.16
00:00 00:00 00:00 00:00 00:00 00:00 00:00
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J. Helmert et al., COSMO-GM 2018



Model validation: W_SO in CD2
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Deutscher Wetterdienst
Wetter und Klima aus einer Hand

Start time: 23.08.2018 00:00 UTC
Forecast time: 23.08.2018 00:00 UTC
s0il moisture in lev=4 (27.0-81.0cm) [kg/m?]

COSMO—D2_Routine

ol

g ﬂ i
WS A . z
W_SO(L4)(C-DBjean: 120.563 Min: 0 Max: 801.201 Sigma: 9116153
W_SO{L4): Mean: 119.793 Min: 0 Max: 811.979 Sigma: 101.676

400
375
350
325
300
275
250
225
200
175
150
125

100

Start time: 23.08.2018 00:00 UTC
Forecast time: 23.08.2018 00:00 UTC
soil moisture in lev=4 (27.0-81.0em) [kg/m?]

ICOCN—EU Routine

175
150
125
100
75
50

25

213

W_SO{L4): Mean: 141,162 Min: O Max: 686.053 Sigma: 107.647

Comparison of W_SO, August, 23, 2018 for 27-81cm.

Plots: M. Baldauf

J. Helmert et al., COSMO-GM 2018
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soil_moisture_content (meas: 045cm, mod: 054cm)
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Model validation by C. Becker, Lindenb_erg

J. Helmert et al., COSMO-GM 2018 *
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TDOO02 [degC]

TDOO02 [degC]

TDOO02 [degC]

dew_point_temperature 2m
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J. Helmert et al., COSMO-GM 2018



CONSORTIUM FOR SMALL SCALE MODELING

cOsmo

Model validation: W_SO Deutscher Wetterdienst
Wetter und Klima aus einer Hand B ‘

Start time: 23.08.2018 00:00 UTC COSMO—D2_Routine Start time: 23.08.2017 00:00 UTC COSMO—DE_Routine

Start time: 23.08.2016 00:00 UTC COSMC—DE_Routine
Forecast time: 23.08.2018 00:00 UTC Forecast time: 23.08.2017 00:00 UTC Forecast fime: 23.08.2016 00:00 UTC
soil moisture in z=9-81cm [kg/m?) soil maisture in z=9-81em [kg/m?] soil moisture in z=9—81er [ko/m]
400
375
350
325 400
300 300
I275 250

250 200
225 — 160
200 —100
175 75
150 ]
125 — 20
100 —10
75
50
25
0

W_SO(L4-5)(CHiih: 89.44¢ Min: O Max: 572.105 Sigma: 6519642 W_SO{L4-5): Mean: 106.359 Min: © Max: 388.195 Sigma: 69.7539

W_SO{L4-5): Mean: 88.672 Min: O Max: 579.824 Sigma: 73.2751  W_SO{L4-5): Mean: 107.447 Min: O Max: 370,379 Sigma: 70.3703

Comparison of W_SO, August, 23 for 9-81cm
Dry soil in CDE domain in Summer 2018

Plots: M. Baldauf

J. Helmert et al., COSMO-GM 2018 *



Differences in Gusts for C-D2 and I-EU

Start time: 24.07.2018 06:00 UTC
Forecast time: 24.07.2018 18:00 UTC
mape | in 10 m [m/s] (shaded)

COSMO—D2_Routine

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

[

ymax_10m(C—DMan: 5.09558 Min: 0.25146% Max: 24,9502 Sigma: 2.33541
ymax_19m:  Mean: 5.44532 Min: 0.251963 Max: 24,9302 Sigma: 2.56966
PMSL: Mean: 1012.82 Min: 1007.87 Max: 1021.84 Sigma: 1.26525

CONSORTIUM FOR SMALL SCALE MODELING

€ 'SM

Deutscher Wetterdienst

Wetter und Klima aus einer Hand B ‘

Start time: 24.07.2018 06:00 UTC
Forecast time: 24.07.2018 18:00 UTC
max v in 10 m [m/s] (shaded}

ICON—EU Routine

MSL Pressure [hPa] (dist. isel. 2.0 hPa)

58N

57N

56N

55N

S4N

I K-

32.7

53N
285

SIN

R 24.5
S0N{ 20.8
4 17.2

49N
13.9

48N
. 10.8

47N

46N

45N

44N
vmax_10m:  Mean: 501331 Min: 0.372339 Max: 20.1595 Sigma: 2.21722
PMSL: Mean: 1013.07 Min: 100§.1 Max: 1020.72 Sigma: 152431

M. Baldauf

J. Helmert et al., COSMO-GM 2018

o
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One reason: T2m difference Deutscher Wetterdienst
Wetter und Klima aus einer Hand B ‘

Start time: 24.07.2018 06:00 UTC COSMO—D2_Routine Start time: 24.07.2018 06:00 UTC ICON—EU Routine
Forecast time: 24.07.2018 14:00 UTC Forecast time: 24.07.2018 14:00 UTC
temperature in 2m [*C] temperature in 2m [°C]
40 40
36 36
34 34
3z 3z
30 30
28 28
26 26
24 24
2z 2z
20 i)
18 18
16 16
14 14
12 12
10 10
8 8
6 6
4 4
2 2z
0 0
2 -2
-4 -4
-6 -6
-8 -8
—10 -10
-1z -1z
—15 —-15
. A3 - -20 5 ) -20
—-25 18E -25
T_2m{C—DE): Mean: 26.3527 Min: —0.159674 Max: 37.0005 Sigma: 4.95097
T 2m: Mean: 25.7193 Min: —0.159674 Max: 37.0005 Sigma: 5.0178 T_2m: Mean: 25.8699 Min: 6.33065 Max: 35.0982 Sigma: 4.8858

T,,: in C-D2 ca. 2K higher than ICON-EU
M. Baldauf

J. Helmert et al., COSMO-GM 2018 i*
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cOsmo

Soli moisture: top soil dry in I-EU Deutscher Wetterdienst
Wetter und Klima aus einer Hand B ‘

Start time: 24.07.2018 06:00 UTC COSMO—D2_Routine Start time: 24.07.2018 06:00 UTC ICON—EU Routine

Forecast time: 24.07.2018 08:00 UTC Forecast time: 24.07.2018 08:00 UTC

so0il moisture in lev=8 (0.0—1.0em) [ka/m®] soil moisture in lev=8 (0.0—1.0em) [kg/m?]
400 400
375 375
350 350
325 325
300 300
275 275
250 250
225 225
200 200
175 175
150 150
125 125
100 100
75 75

! AAE j 50 50

! ; 2 1 "%y 4 25 25

M Ay N - i it N . . 0

W_SO(L8)(C-DBean: 164.337  Min: 0 Max: 737.72 sigma: 14,732 1oE T8
W_SO(L8): Mean: 153.024 Min: O Max: 778.003 Sigma: 116.578 _SO{L8): Mean: 100,551 Min: O Max: 650,122 Sigma: 94.4921

C-D2 in first 3 layers (0-9cm) not so dry as I-EU!

M. Baldauf

J. Helmert et al., COSMO-GM 2018 ﬁ
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Root zone soil moisture dry in C-D2 Deutscher Wetterdienst
Wetter und Klima aus einer Hand B ‘

Start time: 24.07.2018 06:00 UTC COSMO—D2_Routine Start time: 24.07.2018 06:00 UTC ICON—EU Routine
Forecast time: 24.07.2018 08:00 UTC Forecast time: 24.07.2018 08:00 UTC
s0il moisture in lev=4 (27.0-81.0cm) [kg/m?®] soil moisture in lev=4 (27.0-81.0em) [kg/m?]
400 400
375 375
350 350
325 325
300 300
275 275
250 250
225 225
200 200
175 175
150 150
125 125
100 100
75 75
50 50
25 25
. 0 0
W_SO(L4)(C-DBjean: 140.188 Min: O Max: &01.201 Sigma: 100,931
W_SO(L4): Mean: 136,326 Min: O Max: 811,979 Sigma: 109.122 _SO(L4): Mean: 154,349 Min: O Max: 667.014 Sigma: 113.832

Root zone level 5 (27-81cm) in CD2 dryer than in |-EU

M. Baldauf

J. Helmert et al., COSMO-GM 2018 ﬁ
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Recent developments Deutscher Wetterdlenst

Wetter und Klima aus einer Hand

ol

-  TERRA: unified COSMO / ICON version: running in C-D2 (COSMO
configuration) [better COSMO scores]

- Work on canopy features in TERRA (M. Raschendorfer, J.-P. Schulz, J.
Helmert) [work in progress]

- Improved snow evaporation in forests (G. Zangl) [in ICON]

- Revised diurnal cycle of plant evapotranspiration (G. Zangl) [in ICON]
- Bug fix in soil water budget (L.Schlemmer, J. Helmert, G. Zangl)[done]

-  EXTPAR: Merging with ETH, MPI (K. Osterried, L. Kornblueh, J. Helmert)
[work in progress]
- code evaluation (MPI option), Python
- TestSuite,
- new DEM (DLR, Airbus) (M. Kohler)

- COSMO soil issues: impact on gusts in C-D2 (M. Baldauf)

J. Helmert et al., COSMO-GM 2018 ﬂ@
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Summary Deutscher Wetterdlenst

Wetter und Klima aus einer Hand

of

« Work on snow [almost finished] and vegetation [ongoing] in
TERRA

« Unified EXTPAR as community project

* Problem: Missing soil-moisture analysis in COSMO:

* Dry root-zone soil moisture in C-D2 leads to less
evapotranspiration compared to |-EU

« QOverestimation of T-2M (against verification) and
sensible heat flux

 Impact on land-sea interaction and development of gusts

e Qutlook:

 New meeting of AG TERRA in DWD (Q4/2018)
« Revision of ICON developments for COSMO
« Roadmap of new developments

* |-EU soil-moisture relaxation for [-D2
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