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Outline

 Regional ensemble prediction

ALADIN-LAEF (Limited Area Ensemble Forecasting)

 Nowcasting

INCA (Integrated Nowcasting through Comprehensive Analysis)

 Summary



Zentralanstalt für Meteorologie und Geodynamik

Regional ensemble prediction

Atmosphere: chaotic and highly non‐linear nature

Small errors in analysis, model physics can grow rapidly
and become large, even in a matter of hours.

Global EPS: lower resolution. medium range

Extreme rainfall as a function of spatial scale (observational study: 
Olsson et al, 1999)

EPS cannot resolve circulation features in this range (cf lack of  k-5/3 spectrum in model) 

Global NW P models cannot predict extremes of precipitation: 
need for coupling to LAMs Forecast spread for Wed 13 May 2009
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Ensemble size 16+1

Horizontal resolution 18 km

Vertical resolution 37 levels

Runs/Day 2 (00, 12 UTC)

Forecast range 60h

Output‐Frequency 1h

Model time step 720s

Coupling‐Model ECMWF-EPS

Coupling‐Update 6h

Model core: ALADIN

Atmosphere perturbation: Blending 
ALADIN Bred + ECMWF EPS

Surface perturbation: 
Non-Cycling surface Breeding

Model perturbation: multi-physics

ALADIN‐LAEF: Limited Area Ensemble Forecasting
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Operation at ECMWF, SMS suite, Time Critical Application II
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ALADIN‐LAEF: design
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Blending: Theory
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Blending global ECMWF EPS with LAEF Breeding

To combine the large-scale uncertainty from ECMWF EPS with
the small-scale uncertainty generated by Breeding in LAEF.

Blending: feature

LAEF Initial perturbations:

 The scale of the LAEF perturbation is in accordance with the scales
of variability resolved by the model.

 The LAEF perturbations are consistent with the perturbation
coming through the lateral boundary.

 The LAEF perturbations are effective immediately from
the initial time.

Met-office
NCEP
NCAR
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What is the more added value of LAEF to its counterpart ECMWF EPS?

ECMWF EPS          LAEF

Is LAEF better than its existing high resolution deterministic ALADIN 
forecast?

ALADIN-Austria           LAEF

ALADIN‐LAEF performance
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ALADIN‐LAEF vs. ECMWF EPS

ALADIN-LAEF ECMWF-EPS

Resolution 18km; 37 Levels TL399; 62 Levels

Ens. Size 16 50

Model ALADIN ECMWF-IFS 
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Is ALADIN‐LAEF adding value to its existing high 
resolution deterministic ALADIN forecast?

ALADIN‐LAEF vs. ALADIN‐Austria

Horizontal 
resolution

9.6 km 

Vertical
resolution

60 Levels

Runs/day 00,06,12,18 
UTC

Forecast range 72h / 60h

Output-
Frequence

1h

Time step 415s

Coupling-Modell ARPEGE

Coupling-Update 3h

ALADIN-Austria: deterministic
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ALADIN‐LAEF vs. ALADIN‐Austria

ALADIN-LAEF ALADIN-AUSTRIA

Resolution 18km;37Levels 9.6km;60 Levels

Ensemble size 16 members 5 members (time lagged)

Forecast Ensemble mean deterministic 

ALADIN-Austria: time lagged EPS
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Folie 13

ALADIN‐LAEF vs. ALADIN‐Austria

10m W

Prec.

2m T

ALADIN-Austria as Reference
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ALADIN‐LAEF upgrade, cooperation with Turkey
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ALADIN‐LAEF upgrade, cooperation with Turkey
LAEF old vs.     LAEF new

Higher resolution

Stochastic physics

Optimsied multi‐physics

Ensemble land surface assimilation
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