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� A-LAEF - ALARO limited area ensemble forecast
� System specs

� Domain, resolution frequency, etc
� Perturbations
� Examples of output (postprocessing)
� Verification results agains deterministic

� Examples of operational results
� High impact precipitation cases

� Impact of change of IFS cycle 
More cases
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A-LAEF operational domain

� Accumulated precipitation: EPS mean, spread, min, max +24h
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A-LAEF operational specs

The A-LAEF system runs operationally 
on the High Performance Computer 
Facility (HPCF) at the European Centre 
for Medium-Range Weather Forecasts 
(ECMWF) twice a day with the 
integration starting at 00 and 12 UTC 
producing 72 hour forecasts. The 
ensemble consists of 1 unperturbed 
control run and 16 perturbed members 
involving initial condition uncertainty, 
model error simulation and coupled in 
lagged mode to perturbed lateral 
boundary conditions coming from the 
ECMWF EPS.
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A-LAEF operational specs

LBC perturbations: coupled in lagged mode to perturbed lateral boundary conditions 
coming from the ECMWF EPS.
IC perturbations - surface: The uncertainty of the initial conditions in A‑LAEF is 
simulated by the ensemble of surface data assimilations (ESDA) (Belluš et al., 2016), 
where surface and soil prognostic fields are handled separately from the upper air. Each 
ensemble member has its own data assimilation cycle with randomly perturbed 
screen-level (near-surface) measurements of temperature and relative humidity.
IC perturbations: upper air: Uncertainty of the upper-air fields in the initial conditions is 
simulated by upper-air spectral blending by digital filter initialisation (Derková and 
Belluš, 2007; Wang et al., 2014). The spectral blending method allows a sophisticated 
combination of uncertainties for different scales. While large ones are well simulated by 
the driving EPS, small ones are natively resolved by the target mesoscale system. It also 
ensures consistency between the initial conditions and lateral boundary conditions (LBC).
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13th July 2021 flood Be/De/Ne

� The precipitation estimate by the OPERA radar network, the A-LAEF 
ensemble mean forecast starting at 00 UTC on 13 July 2021, and the 
A-LAEF forecast starting at the same time of the probability for a 
precipitation threshold of at least 100 mm, valid for the 48-hour 
accumulation period from 13 July 2021 until 15 July 2021 (06 to 06 UTC).
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4th Oct 2021 EU record precipitation
� 24 hr prec: the A-LAEF 

ensemble mean 
precipitation forecast, 
and the ALADIN/SHMU 
deterministic 
precipitation forecast, 
starting at 00 UTC on 4 
October 2021

� The A-LAEF forecast of 
probability for a 
precipitation threshold of 
at least 150 mm, and at 
least 200 mm
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4th Oct 2021 EU record precipitation
� Different scenarios 

for 24-hour 
precipitation on 4 
October 2021 in 
northern Italy by the 
perturbed A-LAEF 
ensemble members, 
in forecasts starting 
at 00 UTC on the 
same day. A 
maximum of 501 mm 
was predicted by 
member 03.
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A-LAEF coupled to cy47r3 vs cy48r1

� Accumulated precipitation: EPS mean, spread, min, max +24h
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A-LAEF coupled to cy47r3 vs cy48r1

� Accumulated precipitation: EPS mean, spread, min, max +72h
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A-LAEF coupled to cy47r3 vs cy48r1

� 3-hourly accumulated precipitation (16 perturbed members) +24h
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A-LAEF coupled to cy47r3 vs cy48r1

� Total cloud cover (16 perturbed members) +72h. [Note the differences for individual 
members, this is also caused by the fact that cloudiness is less predictable parameter and 
even small changes become more pronounced after a longer integration (+72h).]
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Heavy snowfall - 25-27 Feb 2023 (A-LAEF)
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Storm Juliette near Balearic Isl.  27-28 Feb 2023
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Storm Juliette near Balearic Isl.  27-28 Feb 2023
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Floods in Italy - 16 May 2023
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Floods in Italy - 16 May 2023
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Floods in Italy - 16 May 2023
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