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LAM activities in Austria in 2006

1. Operational Model Characteristics of Aladin-Austria

Since 2004, Aladin-Austria is run with CY25T2 with 9.6km horizontal resolution and 45 vertical levels. The number of gridpoints is 289x269, the coupling model is Arpege, the coupling
frequency 3 hours. The timestep is about 415 seconds. The model runs on a SGI Origin 3400 on 26 CPUs twice per day (00 and 12UTC).
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2. Experlments with LOPEZ - 3. Met-GNSS project
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4. Aladin Limited Area Ensemble Forecasting (LAEF)

The LAEF configuration:

The ALADIN model used for the ensemble forecasting is run in hydrostatic mode, with 18 km horizontal resolution and 31 levels in the vertical. The model domain covers the area 25°W - 51°E,
26°N - 57°N, which includes Europe and a large part of the North Atlantic.

Initial condition (IC) perturbation:

The Breeding method is used for constructing the initial perturbed conditions for LAEF. By Breeding (breeding of growing vectors), the perturbed initial conditions were generated in sets of positive and
negative pairs around a control analysis. Our implementation has the following features: a) lukewarm start, b) 12 hour cycle, ¢) two-side and centering around the control analysis, d) wind,
temperature, moisture and surface pressure are perturbed at each level and model grid-point, e) 5 pairs, f) constantrescaling.

Another method, ETKF (Ensemble Transform Kalman Filter) is implemented in LAEF for constructing the initial perturbation. The ETKF analysis perturbations are achieved by postmultiplying the
short-term ensemble forecast perturbations by a transformation matrix. This transformation matrix is obtained by solving the error covariance update equation for an optimal assimilation scheme
within the ensemble subspace. We use fixed observation network, approx. 120 observation stations on three levels 850hPa, 500hPa and 250hPa. As in the Breeding method, wind, temperature,
moisture and surface pressure are perturbed at each level and grid-point. As the ETKF analysis perturbation is not centered around the analysis, we applied a spherical simplex transformation for
preserving the analysis error covariance matrix and centering the perturbation around analysis. Similar to ETKF, we have also implemented the ET (Ensemble Technique) for generating the initial
perturbation.

Lateral boundary condition (LBC) perturbation:

As the performance of the LAM-EPS system is sensitive to the perturbed LBCs, experiments are carried out with LAEF breeding configuration coupled with the perturbed LBC from ARPEGE
PEARP and with perturbed LBC from NCEP EPS (perturbations with Breeding).

Uncertainties in the model physics:

ALADIN dynamical adaptation of ARPEGE PEARP members with and without different physical parameterizations have been worked out. 11 combinations of different physics parameterizations and
tunings in ALADIN were chosen for dealing with the uncertainty in the model physics, they are: Bougeault-type scheme of deep convection, the modified Kain-Fritsch deep convection scheme,
moisture convergence and CAPE as in deep convection schemes closure, Kessler-type scheme for large scale precipitation, Lopez microphysics scheme, tuning of the mixing length, entrainment
rate, and the computation of the cloud base.

To study the performance of LAEF during the winter season, the period 26.1.2006 to 26.2.2006 is chosen. In the following, we will show some verification results of the experiments: Arpege EPS
members interpolated on Aladin grid, Aladin dynamical downscaling of Arpege EPS members, Aladin dynamical downscaling of Arpege EPS members with multi-physics option and NCEP EPS
members interpolated on Aladin grid.
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S — o—_—— Fig. 4.1: Analysis Rank Histograms (Talagrand
Diagram) for Temperature in 850hPa, forecast range
+24 hours. Experiments from left to right: Arpege
| EPS, NCEP EPS, Aladin dynamical downscaling
with operational physical parameterization, Aladin
“ ' dynamical downscaling with multi-physics option. All
_| | | _‘ | _‘ | experiments indicate that the ensemble spread is too

small. Additionally, they show a tendency to high
: HHHHHHHHH HHHHHHHH n ’ Hl_ll_ll_ll_l'—l'_"_”_' ° HHHHHHHHH bias, except NCEP with alow bias.
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ROC curves +12h, threshold: FF 850hPa > 5m/s ROC curves +24h, threshold: FF 850hPa > 5m/s ROC curves +36h, threshold: FF 850hPa > 5m/s ROC curves +48h, threshold: FF 850hPa > 5m/s

Fig. 4.2 ROC curves for the four experiments,(see
Fig. 4.1), threshold Windspeed (850hPa) > 5m/s,
from left to right: Forecast ranges +12h, +24h, +36h,
+48h. Almost all experiments show similar results,
the areas under the ROC curves vary from 0.95 at
+12 hours to 0.88 at +48 hours froecast range. Only
NCEP behaves significantly worse with ROC areas
varying from 0.88 (+12 hours) to 0.85 (+48 hours).
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