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1. Introduction 

In 2009/2010, efforts for research and development on predictability have been focused on LACE project: ALADIN-LAEF: research and development. In the following, the status of the project till to the time of report will be summarized. Other developments on predictability within LACE will be also reported. More detailed scientific results for part of the subjects are available from reports of LACE stay. 
This report will give a brief overview on the project status till to Feb.  2010.
2.  Research and development on predictability during Sept. 09 – Feb. 10
2.1    LACE project: ALADIN-LAEF
Real time LAMEPS products with quality, reliability and availability for all LACE partners are the primary objectives of the LAEF project. Results and progresses of the project will be given after the scheme of implementation plan and deliverables of the project. 

The implementation of the project is organized as working packages/deliverables:

Working package 1 (WP1): Research

D1: Clustering

Description and objectives: Introduction of the clustering method for having representative members from the ECMWF EPS into LAEF, investigation of the impact of the perturbed members which are not centring around the analysis (no pairs).

Efforts: 0 person months

Documentation: publication prepared for Tellus
The work can be considered as finished. Publication of the results at Tellus is in preparation.

D2: Blending

Description and objectives: Dealing with the uncertainties in the initial conditions, for example, generation of the native ALADIN perturbation with Blending.

Efforts: 0 person months

Further investigation on Blending is planned in 2010. 
D3: Non-Cycling Breeding/Blending

Description and objectives: Dealing with the uncertainties in the surface conditions, investigation of the performance of ALADIN-LAEF with NCB/B.

Efforts: 2  person months
Contributors: Smet, Wang

Documentation: LACE report by Smet.

Tests on different rescaling factor in NCBB have been done. Experiments on perturbing more surface physical variables than merely soil moisture and surface temperature have been carried out too. The results have shown some slight improvement, in particular for the first 12 hour forecasts. More and deep investigation on this issues will be continued in 2010.
D4: Multi-physics

Description and objectives: Optimization of Multi-physics/tunning option in LAEF.

Efforts: 0  person month
No progress on it in 2009/2010.
D5: Multi-analysis and multi-LBC EPS system

Description and objectives: Investigation of the benefits of combination of the multi-analysis and multi-LBCs ALADIN-LAEF, for example, combination of ALADIN-LAEF blending coupled with ECMWF EPS with ALADIN blending coupled with PEARP. 

Efforts: 0 person months
Further investigation on this subject is planned in 2010. 
D6:  International projects

Description and objectives: LAEF contribution to international projects.
Efforts: 1 person months

Contributors: Bellus, Wang
Documentation: LACE report by Bellus.
New LAEF domain and resolution have been designed for the cooperation with GLAMEPS. The new configuration is technically implemented and tested at ZAMG. Further work on the feasibility of new LAEF at ECMWF, for example, affordable of SBU, improvement on the forecast quality are going to be done in 2010.
D7: Publication

Description and objectives: Publication of the scientific results archived within the project. The scientific achievements of the project will be presented at the international workshops, and will be published

Efforts: 2 person months

Contributors: Kann, Wittmann, Steinheimer, Bellus, Wang, Ivatek-Sahdan, Weidle, Tascu
Documentation: partly available by Wang and Kann, partly in preparation
1. The paper of LAEF 2m temperature calibration is published by Mon Wea. Rev. , in Oct. issue 2009.
2. The paper of LAEF surface perturbation scheme is accepted by Atom. Sci. Letter. in Jan. 2010
3. Wang, Bellus, Wittamnn, Steinheimer, Ivatek-Sahdan, Kann, Tian, Ma, Tascu and Bazile,: The Central European limited area ensemble forecasting system: ALADIN-LAEF, still in preparation for Q. J. R. Meteorol. Soc.
4. Weidle, Wang, Tian and Wang, 2009: Strategies for  using Clustering analysis of ECMWF EPS in LAMEPS. In preparation for Tellus.
Working package 2 (WP2): Verification and calibration
D8:  Common verification package

Description and objectives: Development the EPS verification package. 
Efforts: 0.5 person months
Contributors: Weidle

Documentation: LACE report by Weidle

Some additional statistical measures for EPS verification, as, economic value, decomposition of Breier score into resolution, uncertainty and reliability, relation between spread and rmse, have put in the common verification package.
D9:  Post-processing

Description and objectives: Statistical Calibration and post-processing. 

Efforts: 1 person months

Contributors: Kalin, Kann

Documentation: LACE report by Kalin

The work on statistical calibration on precipitation has continued. Application of larger dataset enabled considerably skillful results of calibration of the forecasting system. Comparison to results obtained at the first stay show that the increase of the training period has significant positive impact to the calibration process. Still, numerous problems exist, such as behavior of the system in dependence of forecast range, duration of event and particularly for threshold of precipitation amount.

Working package 3 (WP3): Application (Implementation and optimization)
D10:  LAEF at LACE Web

Description and objectives: Upgrading LAEF forecast at LACE WEB page.

Efforts: 0.5 person months
Contributors: Weidle, Spaniel

The is a continuous work on maintenance and upgrading etc. 
D11:  SMS at ECMWF

Description and objectives: Setting up the SMS environment for LAEF at ECMWF for Time Critical Application II.

Efforts: 0.5 person months
Contributors: Weidle

Documentation: available by Weidle
The work of SMS suite of LAEF with time critical application I can be considered as finished. The effort on the Time Critical Application II is still going on.
D12:  Optimal use of ECMWF HPCE

Description and objectives: Optimising the usage of CPU and memory on ECMWF HPCE, in particular on the new computer.

Efforts: 0 person months
Contributors: Weidle

Documentation: available by Weidle

This work is finished, but there is still a need to optimize them in the future.
D13:  New LAEF domain

Description and objectives: New LAEF post-processing domain covers Black-Sea (Romanian requirement).

Efforts: 0 person months

This has been done, refer to D6.
2.2    Other developments on predictability
There are other developments within LACE. In the following the activities from every LACE partner will be presented. The colleagues from Slovak, Croatia, Romania (Bellus, Kalin and Tascu) and Austria have heavily involved LAEF development, therefore their work will not mentioned here again. 
Hungary:  Research and development on LAMEPS
Efforts: ? person months
Contributors: Mihaly Szucs, Mate Mile
Documentation: Report available by HMS
Operational activities

The short-range limited area ensemble prediction system of HMS was running operationally in 2009. The system is based on the ALADIN limited area model, and it is driven by the members of the global PEARP system. The system is running with 12 km horizontal resolution on the so-called LACE domain. In the vertical 46 levels are used. The coupling frequency is 6 hours. Just like PEARP, the LAMEPS is also running once a day at 18 UTC, up to 60 hours. This year the system was moved to an SGI Altix 3700 server with cycle30 of the ALADIN model. On the new operational server and with the cycle30 of the ALADIN the limited area ensemble prediction system is working faster (shorter runtime) and safer (monitoring system) as the quasi-operational one. 

Verification was created for almost the whole 2009. Visualization of the probabilistic forecasts is done by using HAWK. Products are available on the intra-web. Some new features, like plume diagrams has been added in 2009.
GLAMEPS and TIGGE-LAM
The HMS as a member of the ALADIN consortium is also a participant in the GLAMEPS activities. In the HMS the ALADIN GLAMEPS cooperation aims to integrate the short-range ensemble techniques experiences and aim to renew the contacts mainly with the Belgian colleagues for ALADIN model runs in GLAMEPS activities. The very first action of this cooperation is the change in the data transfer of the LBC-s of the LAMEPS/Hu (provided by Meteo-France from the PEARP system) to allow MF distribute PEARP initial conditions on a single domain. The new cut PEARP LBC-s and clim files were created by Alex Deckmyn (RMI) and these were tested with the LAMEPS/Hu at HMS.
ALADIN LAMEPS outputs and the post-processing procedure are developed for TIGGE-LAM. Special options and parameters are contained in these LAMEPS outputs. The GRIB decoding settings (converting first edition GRIB to second edition) is not operational yet.

Research

Research with singular vectors is going on. The goal is to generate perturbations from the ALADIN singular vectors, and use them to perturb the initial conditions of the ALADIN ensemble system. As initial and lateral boundary conditions either ARPEGE EPS or ECMWF EPS members will be used. At the end of 2009 a surface perturbation topic is opened. In the very beginning phase an assimilation cycle is built (ALADIN 701 configuration, CANARI). Our aim is to improve the spread-skill relationship of our LAMEPS system and make investigations about this research topic. 

3.  Summary of the means/resources in 2009
Core-Team for LAEF project: Martin Bellus, Simona Tascu, Lorvo Kalin, Christoph Wittmann, Florian Weidle, Yong Wang, Geert Smert, Mate Mile, Mirela Niculae.
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