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ǒ C-LAEF 1k

ǒ Flow dependent perturbations
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ǒ Outlook and plans
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Operational status
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Upgrade of ECMWF

Å Upgrade of ECMWF-ENS and impact on LACE EPSs

- Switch of IFS/ENS to cy48r1 and increase of spatial resolution of ECMWF-ENS from O640 to O1280 

on June 27

- Impact on LACE since A-LAEF, C-LAEF and AROME-EPS are coupled with ECMWF-ENS 

- Several versions of coupling files (horizontal resolution, number of vertical levels, with/without

hydrometeors, etc.) have been tested by LACE 

- Finally we ended up with a setup of 8.5km horizontal resolution and 105L in the vertical which entered

the common coupling file production at ECMWF 

- Parallel suites to test the impact of the new coupling files on the LACE EPSs (A-LAEF, C-LAEF and

AROME-EPS)

- Small impact, not statistically significant
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Upgrade of ECMWF

24h accumulated precipitation of A-LAEF (EPS mean, spread, min, max +24h) coupled with ECMWF-ENS cy47r3 (left) and

cy48r1 (right) for a test case on 5 June 2023.
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Case studies

Å Flood in Italy, May 2023

24h accumulated precipitation from 06 UTC on 16 May 

to 06 UTC on 17 May 2023. Ensemble mean (upper

left), ensemble spread (upper right), ensemble

minimum (lower left) and maximum (lower right) based

on A-LAEF 00 UTC run on 16 May.

- Several severe weather events in 2023 

(snowfall, storm, floods)

- A-LAEF showed benefit of a LAM ensemble 

system (good performance)

- For example: Extreme flood event in Emilia-

Romagna (IT) with several casualties in May

- Well predicted in A-LAEF
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Case studies

Å Flood in Italy, May 2023

- Much higher precipitation amounts 

in Italy and Croatia in the LAMs 

compared to ECMWF

- ECMWF high resolution 

experiments with convection 

parametrization

- High precipitation amounts in A-

LAEF EPS seem to be related to 

specific parameterization schemes
Comparison of 24h accumulated precipitation (00+24h) simulated by different models. 
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C-LAEF 1k

Å Upgrade of C-LAEF to 1km

- Strong effort in Austria on upgrading C-LAEF to 1km (plan: operationalization end of 2024)

- Extensive testing of deterministic 1km AROME runs in 2022 (SP, optimizations, I/O server, etc.)

- Set up of full C-LAEF 1k suite in May 2023 ïrunning continously since then

- Cy46t1, I/O server, long 00 UTC run (+60), 3h assimilation cycle, SPP perturbations

- Additional control member using EnVar for testing (51 members)

- High amount of computing resources on ATOS needed for the 1km Esuite (1.4 Mio SBUs per day)

- Since end of June the grib-files are shared with Slovenian colleagues

- The performance of C-LAEF 1k is monitored objectively calculating verification scores at 250 stations

over various periods and for case studies
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C-LAEF 1k

Å Upgrade of C-LAEF to 1km

- Verification of C-LAEF 1k Esuite

shows satisfying results

- For most parameters and most

leadtimes the scores for the 1km 

version are comparable or even

better than for the current

operational C-LAEF suite

Mean BIAS (upper left) and CRPS (upper

right) of 2m temperature; CRPS of 10m wind 

speed (lower left) and 3h accumulated

precipitation (lower right) of C-LAEF OPER 

(green) and C-LAEF 1k (orange) for the

period July and August 2023.
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C-LAEF 1k

48h accumulated

precipitation amount (03 

August 12 UTC ï05 

August 12 UTC) of

different models. 

- Flooding event in 

southern Austria and

Slovenia in August

- Good performance

of AROME/C-LAEF 

(amounts and

localization)

- Underestimation in 

ECMWF
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Flow dependent perturbations

Å Development of flow-dependent parameter perturbations in C-LAEF

- SPP is purely stochastic ïno consideration of weather/flow situation

- Development of intelligent/flow dependent perturbation scheme

- Adaptation of stochastic patterns by flow dependent weights

Impact of the cloudiness to the stochastic 

perturbation field of microphysics parameters in 

SPP. Upper left: SPP without flow dependency, 

upper right: SPP with flow dependency, lower 

panel: difference.


