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1. Introduction 

The primary aim of LACE research and development on predictability in 2007 is to develop and investigate perturbation methods, dynamical downscaling and verification for ALADIN LAMEPS. In the following,  the research and development activities on predictability for 2007 will be summarized.

2. Research and development plan for 2007

The efforts for research and development on predictability will be focused on dealing with the uncertainties in analysis, dynamical downscaling and common verification. In this plan, there are still  uncertainties in some subjects due to missing of more detailed information from some local development. Coordination, consultation on those subjects are still going on.

2.1 Dealing with uncertainties in initial condition

· ALADIN Singular Vector (SV)

Description and objectives: The aim is to generate ALADIN native singular vector perturbations and to build LAMEPS runs on them. The work has already been started with  validation of the configuration 601 in the current cycle of ALADIN in HU. In 2006 the very first results have been achieved. In 2007, tests and validation of perturbations generated by ALADIN singular vectors will be carried out. Work on singular vectors would be to deeply validate the singular vector computations for ALADIN (from the scientific point of view) and to inter-compare their results to global (possibly ARPEGE and IFS) counterparts with possibly different horizontal resolutions. At the next stage perturbations should be computed from the singular vectors and those perturbations should be used as initial conditions for a limited area ensemble prediction system. The proposed work can be considered as contribution to the GLAMEPS.

Priority: high

Realization: Budapest

Estimated efforts: 8+?? person x month (1 months LACE stay  proposed at Budapest, Mladek)

Proposed contributors: Hágel, Horanyi, Mladek 

Schedule: continuous work

· Blending ARPEGE/ECMWF global perturbation and ALADIN perturbation

Description and objectives: The idea is using ALADIN spectral blending technique to combine the large-scale uncertainty from the ARPEGE/ECMWF EPS system with the small-scale uncertainty generated by Breeding in ALADIN. It is expected that, 1). this can be reducing the inconsistency between the different perturbation method used in global ensemble system which determine the perturbation at the boundaries and the initial analysis perturbation method used in limited area ensemble prediction system, 2). small-scale uncertainty in analysis will be more detailed described, furthermore, 3). The future uncertainty generated by SV and the uncertainty in the history generated by Breeding are all presented in the analysis. In 2006, the basic system for blending has been implemented. In 2007, the work will be continued for test the performance of the blending perturbation. The main efforts will be on tunning the small scale part of the uncertainty.

Priority: high

Realization: Vienna

Estimated efforts: 5 person x month (1 months LACE stay proposed at Vienna, Bellus)

Proposed contributors: Wang, Bellus, Kann

Schedule: continuous work

2.2 Dealing with uncertainties in lateral boundary conditions
Description and objectives: For investigating the uncertainties in the lateral boundary conditions, it is planned that research works will be done on: 1) specifications in the coupling methods, impact of the tunning parameters in the methods; 2) formulations of the coupling methods, like Davies, spectral coupling; and 3) the lateral boundary condition itself. More detailed description on this work will be available soon.
Priority: medium

Realization: Bucharest

Estimated efforts: 2 person x month

Proposed contributors: Radu

Schedule: continuous work

2.3 Dealing with uncertainties in model physics 
Description and objectives: To deal with the uncertainties in the model physics, the different model physics schemes will be used, especially those schemes available in ALARO-0. In addition, the free parameters in the model physics scheme will be also changed. This work is similar as the one has been done in Vienna in 2006. To avoid any doubled work, the exchange of the information will be needed.

Priority: medium

Realization: Bucharest

Estimated efforts: 3 person x month

Proposed contributors: Tascu

Schedule: continuous work

2.4 Dynamical downscaling of ECMWF EPS

Description and objectives: The computational framework for dynamical downscaling the ECMWF EPS members with ALADIN at ECMWF has been started to implement in 2006. A part of the work necessary to establish the facility to run ALADIN – a deterministic run as well as ensemble runs – on the high performance computing facility at ECMWF has been done. However, still much additional work is needed until a technically working ALADIN system becomes useable and enables the conduction of case studies and performance tests. Further, some interesting case studies will be investigated at home services. Different tests on ALADIN dynamical downscaling of ECMWF EPS will be also done. Coordination with the ALADIN ECMWF special project (Fischer, Kertesz) for technical works at ECMWF is needed. This work is strongly related with the LACE contribution to GLAMEPS project.
Priority: high

Realization: Bucharest, Zagreb, Vienna

Estimated efforts: 14 person x month (1 months LACE stay proposed at Vienna, Ivatek-Sahdan)

Proposed contributors: Ivatek-Sahdan, Brankovic, Matjacic, Pistotnik, Wang, Wittmann, Tascu 

Schedule: continuous work

2.5 Common EPS verification

Description and objectives: A common verification package is very necessary and useful for LAMEPS research and development. A proposal for the common verification package, like definitions of the common domain, data format, verification scores, verifying parameters, the truth (observation or analysis), and so on, has been made. Works on the source code has been started, and parts of the work are finished in 2006. The continuation of the implementation of the verification package will be done in 2007, in particular, the work will be concentrated on the verification of surface parameters, e.g. precipitation. Coordination/contribution from Data Manager with issues, like GRIBII, is expected. Coordination with RO colleagues on verification subject will be set up.

Priority: high

Realization: Vienna, Budapest, Prague

Estimated efforts: 5 person x month (1 month LACE stay proposed at Vienna, Hágel)

Proposed contributors: Kann, Hágel, Mladek, Wang, Kertesz.

Schedule: continuous work

2.6 Dynamical downscaling of ARPEGE EPS

Description and objectives: Evaluation of 18 cases with the largest model errors in precipitation forecast over Czech Republic from the period 2003-2006. It was found that no real improvement in the recent studies related to the direct dynamic downscaling of global EPS by the ALADIN with high resolution. In this study we are trying to evaluate the influence of such downscaling on the more specific situations where ALADIN had the biggest problems with precipitation forecast during last three years. Only the days with RMSE(average of 33 czech synoptic station) bigger than 10mm  are chosen for the study. The global ensemble forecasts are recomputed starting from ARPEGE global analyses with spectral resolution T358. The downscaling is done by model ALADIN with 9km horizontal resolution and 43 vertical levels. Exactly the same model settings both for global and local models are used for all cases to have consistent forecast result (29t2mxl = "prague" physics). Evaluation, verification of the results and hydrological study with the  ALADIN precipitation forecast  as  an input  for hydrological model will be done.

In Bucharest, there is also plan to work on dynamical downscaling of ARPEGE EPS. The detailed plan from RO will be available soon. Coordinated work and exchange of information on this subject among the partners is needed.

Priority: medium

Realization: Prague, Bucharest

Estimated efforts: 4 person x month 

Proposed contributors: Mladek, Tascu

Schedule: continuous work

2.7  EPS post-processing

Description and objectives: The task is to work on the optimisation of the ensemble performance by implementing a REA (Reliable Ensemble Averaging) method and on the ensemble verification. A set of representative cases will be selected for the study of EPS solution and the corresponding available observation data will be collected. More details on the subject will be provided soon.

Priority: medium

Realization: Bucharest

Estimated efforts: 2 person x month

Proposed contributors: Tascu

Schedule: continuous work

2.8 Multi-model EPS

Description and objectives: This is to develop a multi-model EPS with using different models implemented at Bucharest, ALADIN, HRM and LM.

Priority: medium

Realization: Bucharest

Estimated efforts: ??

Proposed contributors: ??

Schedule: ??

3. International collaboration / participation on projects related with LAMEPS 

3.1 Participation and development of a Grand Limited-Area Model Ensemble Prediction System (GLAMEPS)

Description and objectives: Within ALADIN and HIRLAM partners, the GLAMEPS project has been started in 2006. The version 0 of GLAMEPS has been designed. As one of the partner in GLAMEPS, LACE will contribute to the project on many aspects, like dynamical downscaling of ECMWF EPS, study on singular vector, technical work at ECMWF, and so on.  Coordination and planning work on GLAMEPS with HIRLAM will be conducted.

Priority: medium

Realization: Vienna, Prague, Budapest, Zagreb, Bucharest??

Estimated efforts: 4 person x month 

Proposed contributors: Colleagues of AT, CRO, HU and CZ, RO???

Schedule: continuous work

Annex 1:   WG Predictability Research and Development 

Plan for 2007 / overview

	Subject 1: Uncertainty in initial conditions



	Priority
	Action
	Place


	Calendar

Person x months


	  LACE

  Funds

	high
	SV
	Budapest
	Hágel, Horanyi, Mladek
8 months+??

        
	1.0

month

	high
	Blending


	Vienna
	Wang, Bellus, Kann

5 months


	1.0 month




	Subject 2: Uncertainty in LBC and model physics



	Priority
	Action
	Place


	Calendar

Person x months


	  LACE

  Funds

	medium
	LBC
	Bucharest
	Radu
2 months

        
	no

	medium
	Physcis


	Bucharest
	Tascu

3 months


	no




	Subject 3: Downscaling, verification, etc.



	Priority
	Action
	Place


	Calendar

Person x months


	  LACE

  Funds

	high
	ECMWF EPS downscaling
	Zagreb, Bukarest and

Vienna


	Ivatek-Sahdan, Brankovic, Matjacic, Wang, Pistotnik, Wittmann, Tascu,  etc 

14 months


	1.0

months

	high
	Common verification


	Vienna
	Kann, Hágel, Mladek, Wang, etc,
5 months


	1.0

months



	medium
	ARPEGE EPS  downscaling 


	Prague,

Bucharest
	Mladek, Tascu
4 months


	no

	medium
	EPS postprocessing


	Bucharest
	Tascu,
2 months


	no

	medium
	Multi-model EPS


	Bucharest
	??
	no


	Subject 4: Participation on international research projects



	Priority
	Action
	Place


	Calendar

Person x months


	  LACE

  Funds

	medium
	GLAMEPS
	Vienna,

Zagreb, Budapest, Prague, Bucharest


	 Colleagues of AT,CRO,  HU, CZ and RO 
4  months
	no




