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COSMO-1: 33+ hour forecasts, 8x per day 
1.1km grid size

Lateral boundary conditions: 
IFS-HRES
9km / 0.1°

4x per day

New operational models since 2016

COSMO-E: 5 day forecasts, 2x per day 
2.2km grid size, 21 ensemble members

Lateral boundary conditions: 
IFS-ENS

18km / 0.2°
4x per day

ensemble data assimilation: KENDA
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Benchmarks to decide on operationalisation

COSMO-1
• at least as good as COSMO-2

COSMO-E
• probabilistic:

at least as good as COSMO-LEPS
• deterministic (control and median):

at least as good as COSMO-2 (till +33h) / COSMO-7 (from +36h on)

KENDA
• Analysis for COSMO-1:

at least as good as nudging (for COSMO-1) 
verification done for 6h free COSMO-1 forecast based on both analysis

• Analysis for COSMO-E:
at least as good as a downscaling of IFS-ENS
verification done for 6h free COSMO-E forecast based on both analysis

⌐

√

√

√

√
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Production schedule (daily)

00:00

COSMO-1

Time (UTC)12:0006:00 18:00

• COSMO-1 runs 8 times per day (00, 03, ..., 21 UTC runs)

+45h
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Production schedule (daily)

00:00

COSMO-1
COSMO-E

Time (UTC)12:0006:00 18:00

• COSMO-1 runs 8 times per day (00, 03, ..., 21 UTC runs)

• COSMO-E runs 2 times per day (00 & 12 UTC runs)
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Production schedule (daily)

00:00

COSMO-1
COSMO-E
KENDA

Time (UTC)12:0006:00 18:00

• COSMO-1 runs 8 times per day (00, 03, ..., 21 UTC runs)

• COSMO-E runs 2 times per day (00 & 12 UTC runs)

• KENDA runs in 24 hourly junks 
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Schedule 00 UTC forecasts
01:00

• COSMO-1 +33h available ~1:40h after analysis time

• COSMO-E +120h disseminated ~4:00h after analysis time, 
start triggered by arrival of IFS-ENS LBCs

• products generated and disseminated parallel to forecast computation

04:00

KENDA

COSMO-1

COSMO-E

LBCs             IFS-HRES                IFS-ENS

02:00

Time (UTC)

03:00

product generation & 
dissemination only
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New MeteoSwiss supercomputer at CSCS

Piz Kesch (Cray CS Storm)
• Installed at CSCS in July 2015

• Hybrid system with a mixture of CPUs 
and GPUs

• “Fat” compute nodes with 
2 Intel Xeon E5 2690 (Haswell) and 
8 Tesla K80 (each with 2 GK210)

• Fully redundant (failover for research 
and development)

• Only 12 out of 22 possible compute 
nodes
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New MeteoSwiss supercomputer at CSCS
Cray CS Storm, with massive usage of GPU (graphic processors) instead of CPU
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Benefit of the higher resolution

Altdorf (Reuss valley) Lodrino (Leventina)
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Benefit of the higher resolution
(18 days: 9. – 27.7.2006)

Altdorf (Reuss valley) Lodrino (Leventina)

COSMO-1

COSMO-2

measurement

COSMO-2

COSMO-1
measurement
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Benefit of ensemble for warnings
Example: Landslide affecting railway in the Alps, 13.8.2014

11 injured persons,
5 heavily

Correct level 3 
warning issued the
day before at 16:51
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Benefit of ensemble for warnings
Example: Landslide affecting railway in the Alps, 13. 8. 2014

Probabilistic rain forecast
1h Sum > 5mm Modell COSMO-E

24h rain measurement
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Benefit of ensemble for warnings
Example: Landslide affecting railway in the Alps, 13. 8. 2014

Automatic warning proposals
derived from COSMO-E
(currently in preoperational tests)

Probabilistic rain forecast
1h Sum > 5mm from COSMO-E
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Conclusions

• New models operational after nearly 5 years of work
within the project COSMO-NExT (2012-2016)

• Great profit from common development within COSMO
• Enabled by the projects for the migration on accelerator

started 2010, largely funded by initiatives HP2C & PASC
• Co-design approach involving CSCS, NVIDIA and Cray

• First operational use of GPU 
for NWP by a national 
weather service worldwide

• Finalist of Swiss ICT Award 
2016!

«The most important ICT-event 
of Switzerland»  inside-it.ch
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