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LAMEPS activities in ALADIN: overview

CONTENTS

 DIRECT DOWNSCALING OF GLOBAL EPS SYSTEMS:
— ARPEGE EPS: PEACE (PEARP) AND ITS DOWNSCALING
— ECMWEFI/IFS EPS DOWNSCALING

 COMPUTATION OF MESOSCALE PERTURBATIONS:
— BREEDING
— COMPUTATION OF SINGULAR VECTORS

* ADDITIONAL AVAILABLE LAMEPS SYSTEMS: SRNWP-
PEPS, COSMO-LEPS

 COOPERATION WITH HIRLAM
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LAMEPS activities in ALADIN: overview

WHAT IS NOT MENTIONED?
* UNCERTAINTIES IN MODEL PHYSICS

 LBC PERTURBATIONS

- INTER-RELATION BETWEEN DATA ASSIMILATION AND
EPS (e.g. ETKF)

* CALIBRATION, POST-PROCESSING AND VERIFICATION

ALADIN workshop Sofia, 16-19 May 2006 4
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SHORT RANGE ENSEMBLE SYSTEM BASED
ON PEACE-PEARP (France, Czech Repubilic,

Hungary)
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LAMEPS activities in ALADIN: overview

GLOBAL SHORT RANGE EPS AT METEO
FRANCE
* PEACE/PEARP operational system
— ARPEGE based short range ensemble system
— Computation of initial perturbations by singular vectors

— Orthogonal perturbations obtained through the linear
combination of the first 16 singular vectors

— Norm: total energy norm (initial and final time)
— 10 + 1 members
— 60 hours integration

ALADIN workshop Sofia, 16-19 May 2006



LAMEPS activities in ALADIN: overview

SENSITIVITY OF GLOBAL SINGULAR
VECTORS WITH RESPECT TO TARGET
DOMAIN AND OPTIMIZATION TIME

* Target domains: 5 domains (see figure)
* Optimisation time: 12h and 24h

* Downscaling with the ALADIN model (European
domain, 12 km horizontal and 37 levels vertical
resolution)

ALADIN workshop Sofia, 16-19 May 2006
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PEACE DOWNSCALING: ALADIN

PERCEMNTAGE OF QUTLIERS, 2005/01/15-2005/0215
parameter: v10
verification against ECMWF analysis
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percerage or outliers

LAMEPS activities in ALADIN: overview

GLOBAL vs. LAM EPS
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DIRECT DOWNSCALING OF ECMWEF/IFS
ENSEMBLE PREDICTION SYSTEM (Croatia,

Hungary)

ALADIN workshop Sofia, 16-19 May 2006 13
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DOWNSCALING OF ECMWEFI/IFS EPS

ECMWF EPS system

— IFS based medium range ensemble system
— 50 + 1 members

— 10 days integration

Clustering of ECMWF EPS

— 10 clusters with representative members from 51 and then 102
EPS members

— Clustering at +60h and +84h
ALADIN integration

— 84 hours forecasts

Verification
— Case studies (precipitation events)

ALADIN workshop Sofia, 16-19 May 2006 14
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CASE STUDY: 18th of MAY, 2005 (cold front
+ supercell) OBSERVATIONS
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LAMEPS activities in ALADIN: overview
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ECMWEF/IFS DOWNSCALING: ROC CURVES

ALADIN workshop

hit rate
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LAMEPS activities in ALADIN: overview

BREEDING (Austria)

Sofia, 16-19 May 2006
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* Horizontal resolution: 16 km
* Vertical resolution: 31 levels

* 320x223 gridpoints
* time step 600s
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BREEDING

Simulate effect of observations by rescaling nonlinear perturbations

Sample subspace of most rapidly growing analysis errors:
*Extension of linear concept of Lyapunov Vectors into nonlinear environment;

*fastest growing nonlinear perturbations,

*not optimized for future growth

BREEDING CYCLE:
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BREEDING

* lukewarm start

* 12 hour breeding cycle

* u,vV, T, gand Ps at each gridpoint/level

* centering around the control

* constant rescaling

* Coupling with ARPEGE control or SV EPS

ALADIN workshop Sofia, 16-19 May 2006
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LAMEPS activities in ALADIN: overview

EXPERIMENTS

Lothar storm case: 14 Dec. 1999 to 28 Dec. 1999
11 members, integration up to 48 hours.

1. 24h vs. 12h breeding cycle
2. Coupling with control LBC vs. SV EPS
3. Downscaling vs. breeding
4. Downscaling vs. direct global SV EPS

ALADIN workshop Sofia, 16-19 May 2006
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Breeding: 24/12h cycle, scaling factor

Spread: Geopotential
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Breeding: impact of LBC

Spread: Geopotential
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LAM downscaling vs. breeding

Spread: Geopotential

Spread: Kinetic Energy
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LAMEPS activities in ALADIN: overview

LAM downscaling vs. global EPS
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COMPLEMENTARY LAMEPS SYSTEMS:
SRNWP-PEPS, COSMO-LEPS

ALADIN workshop Sofia, 16-19 May 2006
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SRNWP-PEPS

— 21 members Poor Man’s Ensemble
— ALADIN, HIRLAM, COSMO, UKMO consortia

— Quasi-operational short-range multi-model
ensemble forecasts on a 7 km grid

— Ensemble mean and probability forecasts
— Domain size: 35°S—-70°N, 30°W-30°E

— 4 runs per day (00, 06, 12, 18 UTC)

— Running at German Weather Service (DWD)

ALADIN workshop Sofia, 16-19 May 2006
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SRNWP-PEPS elorejelzes, futtatas kiindulo idopontja: 2005 06 01, 00utc
ensemble merete, hany modell fedi le a teruletet
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LAMEPS activities in ALADIN: overview

COSMO-LEPS

— Operational short-range ensemble forecasts on a 10
km grid with 16 ensemble members (until 120 hours)

— Downscaling of representative members from
ECMWF EPS with the non-hydrostatic Lokal Model

— Individual ensemble members and probability
forecasts

— 1 run per day (12 UTC)

— Running at ECMWF
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CONCLUSIONS

Direct downscaling of global EPS

— Global EPS can be improved with targetting
(domain and time)

— Generally (and frankly) speaking the improvements
of LAMEPS with respect to global EPS is small

— Improvements in limited number of extreme cases

— Local mesoscale LAM perturbations should be
computed
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PLANS

* Some further efforts of direct downscaling (ECMWF
EPS)

* Computation of local perturbations (Austria, Hungary)
— Breeding
— Singular Vectors (SV)

* Explore the possibility for using ETKF and ET
(Austria)

* HIRLAM: common plans (GLAMEPS)

* Stronger coordination is badly needed within Europe

ALADIN workshop Sofia, 16-19 May 2006 34
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Thank you for your attention!
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