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Observations Representativity Error
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Observations Representativity Error (ORE) versus time of the day for EC-ENS (blue) and C3-ENS (black). Panels a-c present
the ORE for 2m-temperature, 2m-relative humidity and 10m-wind speed, respectively. The winter, spring, summer and

autumn seasons are represented by solid, dashed, dotted and dash-dotted lines, respectively. The dashed red line
represents the ORE used in Klasa et al., 2018. 4



Verification of near surface variables

Winter: 22/12/2019-10/01/2020,05/02/2020-16/02/2020—-61 runs
Summer: 27/08/2020-07/09/2020 —24 runs

* We useunbiased RMSE and a spread boosted by observations representativity error
(Bouttieretal., 2012; Klasa et al., 2018; Westerhuiset al., 2016, Ben Bouallegue, 2020)

* The verification was performed against81 automatic weather stations



Winter 2020: 2m Temperature

COSMO: No physical perturbations

ICON: No physical perturbations
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Winter 2020: 2m Temperature
COSMO: SPPT

ICON: PP
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Winter 2020: 2m Relative Humidity
COSMO: No physical perturbations
ICON: No physical perturbations

Unbliased RMSE of en$emble mean
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Winter 2020: 2m Relative Humidity
COSMO: SPPT
ICON: PP

16

Unbliased RMSE of en$emble mean

24 14.798 EC_SO

—06 11.359 C3.50

| 10 11.411 cape_sort

04 11.337 cape_tcw_sort
09 11.397 vortic_sort

07 11.381 vortic_msl_sort
05 11.357 geo_msl_sort 96
——23 11.624 cape_repr

18 11.473 cape_tcw_repr
16 11.460 vaortic_repr

14  11.442 vortic_msl_repr
20 11.508 geo_msl_repr_96
21 11.522 italy_repr_96

— 11 11.415 rand

17 11.473 cape_repr2

12 11.429 cape_tcw_repr2
— 15 11.451 vortic_repr2
—08 11.391 vortic_msl_repr2
19 11.494 geo_msl_repr2_96

0 12 24 36 48 60 72 13 11.439 italy_repr2_96

---------- 22 11.580 oper
Forecast range (hr) ——02 11.200 ifs_sppt

—03 11.328 ifs_pp
01 10.958 ICON

RH ens. mean RMSE (%)

9 | \ | \ | |

Boosted spread-skill ratio

0.7 ——23 0.326 EC_50
05 0.563 C3_50
—11 0.554 cape_sort

. 0.6 | 14 0.553 cape_tcw_sort
3= 16 0.549 vortic_sort
; 18 0.547 vortic_msl sort
S 0.5 n 12 0.553 geo_msl_sort_96
I —20 0.541 cape_repr
= 19 0.542 cape_tcw _repr
% 0.4 — — |—13 0.553 vortic_repr
- ——09 0.557 vortic_msl_repr
o 15 0.549 geo_msl_repr_96
< 0.3 - — 17 0.548 italy_repr_96
wn 06 0.561 rand
é —10 0.556 cape_repr2

02 _| |08 0.559 cape_tcw_repr2

03 0.566 vortic_repr2
——02 0.570 vortic_msl_repr2
0.1 | | | | | | 07 0.560 geo_msl_repr2_96
0 12 24 36 48 60 72 04 0.564 italy repr2_96

Forecast range (hr) ——22 0437 ifs_sppt

24 0278 ifs pp
21 0533 ICON




Winter 2020: 10m Wind Speed

COSMO: No physical perturbations

ICON: No physical perturbations
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Winter 2020: 10m Wind Speed
COSMO: SPPT

ICON: PP
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Summer 2020: 2m Temperature
COSMO: No physical perturbations
ICON: No physical perturbations
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Summer 2020: 2m Temperature
COSMO: SPPT

ICON: PP
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Summer 2020: 2m Relative Humidity
COSMO: No physical perturbations
ICON: No physical perturbations
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Summer 2020: 2m Relative Humidity
COSMO: SPPT
ICON: PP
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Summer 2020: 10m Wind Speed
COSMO: No physical perturbations
ICON: No physical perturbations
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—08 0.544 italy_repr2 96
Forecast range (hr) — 00 NaN ifs_sppt
—00 MNaN ifs_pp
05 0.557 ICON
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Summer 2020: 10m Wind Speed

COSMO: SPPT
ICON: PP

1.6

1515

WS ens. mean RMSE {m/s)

Unbliaged RMSE of ensemble mean

1.1

12

36
Forecast range (hr)

48

60

1.234
1.196
1.203
1.204
1.206
1.206
1.200
1.202
1.209
1.213
1.208
1.206
1.205
1.202
1.199
1.201
1.204
1.203
1.201
1.202
1.297
Nal

Nal

1.185

EC_50
C3.50
cape_sort
cape_tcw_sort
vortic_sort
vortic_msl_sort
geo_msl_sort_96
cape_repr
cape_tcw_repr
vortic_repr
vortic_msl_repr
geo_msl_repr_96
italy_repr_96
rand
cape_repr2
cape_tcw_repr2
vortic_repr2
vortic_msl_repr2
geo_msl_repr2_96
italy_repr2_96
oper

ifs_sppt

ifs_pp
ICON

WS Spread-Skill ratio {m/s)

0.4

Boosted spread-skill ratio

12

24

36
Forecast range (hr)

48

60

72

—04
—09
—20
16
17
—21
08
18
—22
—23
15
19
13
06
—11
10
14
—07

12
—05

—00
— 00
—24

0.847
0.716
0.702
0.706
0.704
0.701
0.716
0.703
0.700
0.693
0.707
0.703
0.710
0.721
0.715
0.715
0.709
0.717
0.712
0.723

Nal
NaN
0.576

EC_50
C3.50

cape_sort
cape_tcw_sort
vortic_sort
vortic_msl_sart
geo_msl_sort_96
cape_repr
cape_tcw_repr
vortic_repr
vortic_msl_repr
geo_msl_repr_96
italy_repr_96

rand

cape_repr2
cape_tcw_repr2
vortic_repr2
vortic_msl_repr2
geo_msl_repr2_96
italy_repr2_96

ifs_sppt

ifs_pp
ICON
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Verification of precipitation
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ICON-EPS vs. COSMO-EPS

61 winter runs verified against the Radar composite (QPE).

6 hourly precipitation, forecast ranges 12-78h. Averaged over not up-scaled thresholds of 0.5, 1,2 and 5 mm/6h, and
up-scaled thresholds of 10 and 20 mm/6h.

The error bars were obtained using boot strap method.
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Summary

For COSMO-EPS we use random EC-ENS members for BC, together with SPPT

perturbations

Near surface fields: ICON-EPS are better than COSMO-EPS in RMSE of ensemble

mean (skill), but worse in spread-skill ratio!

Precipitation: ICON-EPS is a bit worse than COSMO-EPS in precipitation scores

Conclusion: Waiting for SPPT in ICON ©

Thanks! 20



