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1. Introduction 

ALADIN-LAEF has been developed and run pre-operationally in frame of LACE project. Still there are new challenges for LAEF, like, higher resolution, stochastic physics, surface physics perturbation, cloud permitting EPS etc. For this purpose the research and development activities on LAEF for 2011 will be devoted on subjects related with those challenges.
2. Research and development plan for 2011
This plan is a very preliminary one. There are still many details needed to be discussed and coordinated among the partners.  
I: Dealing with the uncertainties in the atmospheric initial conditions and surface initial conditions.
Estimated efforts: 5 person x month (2m LACE stay)

Proposed contributors: Bellus, Weidle, Wang

II: Optimization of LAEF multi-physics, implementation of stochastic physics in LAEF, comparison between multi-physics option and stochastic physics option in LAEF, introduction of stochastic physics in LAEF surface scheme. 
Estimated efforts: 6  person x month 

Proposed contributors: Wittmann, Weidle, Wang

III: Evaluating the performance of ALADIN-LAEF.

Estimated efforts: 5 person x month (2m LACE stay)

Proposed contributors: Weidle, Wang, Tascu
VI: 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
Estimated efforts: 5 person x month 

Proposed contributors: Weidle, Wang, Bellus, Tascu
V:  Further development of EPS verification package, for example, introduction of significance test etc. 
Estimated efforts: 1.5  person x month 

Proposed contributors: Weidle, Bellus, Radaonovics
IV:  Statistical Calibration and post-processing, the emphasis will put on calibrating wind and precipitation forecast. 
Estimated efforts: 2 person x month 

Proposed contributors: Kann, Kalin, Radanovics
IIV:  LAEF with new domain and higher resolution, implementation of new LAEF on ECMWF HPC and test runs
Estimated efforts: 2 person x month (1 m LACE stay)
Proposed contributors: Weidle, Bellus, Wang 
3. Research and development plan for 2011

Accurate prediction of hazardous weather depends on very high-resolution modelling, it is due to the small spatial and short temporal scales of the associated weather systems, and the inherent nonlinearity of their dynamics and physics.  In the recent years, the cloud permitting model has been developed and begun into operational use in several NWP centers. The convective scale systems constitute one of the biggest sources of uncertainty and inaccuracy of quantitative forecast in the cloud permitting models. These and other uncertainties as well as the high-nonlinearity of the weather systems at such scales render probabilistic forecast information afforded by ensemble forecasting systems especially valuable.  To assess the forecast uncertainties, the need to develop convective-permitting ensemble systems has started to gain ground. For LACE, it is necessary to start the research work and experiment on cloud permitting EPS.
These are immensely challenging scientific tasks, and the following work should be carried out in the next 5 years:

A: Study on convective scale predictability in AROME/ALARO.

B: Investigation on initial condition perturbation for AROME/ALARO.

C: Description of uncertainties of AROME/ALARO physics.

D: Evaluation of ensemble data assimilation for AROME/ALARO.

E: Implementation of cloud permitting AROME/ALARO EPS



