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1. Introduction 

In 2008, 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 in 2008, it has not much difference with the one from the Sept. 2008. The main reason is that key persons of LAEF development, Martin steinheimmer and Alexander Kann have left LAEF development since Oct. 2008. A newcomer with less experience on ALADIN and EPS, Florian Weidle has come since Sept. 2008.
2.  Research and development on predictability in 2008
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: 2 person months

Contributors: visiting scientist (non-LACE), Wang

Documentation: available by Wang
Clustering method has been implemented on ECMWF HPCE. A 1-month verification has been carried out for benefit of using clustering method, and the impact of the perturbed representative cluster members centering around analysis. The results have shown that there is a very slight improvement on LAEF performance with representative cluster member in pair to the clustering method (no pairs) and no-clustering LAEF, in particular for the strong weather events.
D2: Blending

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

Efforts: 2.5 person months

Contributors: Bellus, Kann, Steinheimer, Wang

Documentation: LACE report by Bellus and Kann.
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: 1  person months

Contributors: Bellus, Wittmann, Steinheimer, Wang

Documentation: LACE report by Bellus.

D4: Multi-physics

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

Efforts: 1  person month
Contributors: Wittmann, Steinheimer, Wang

Documentation: in preparation
Deliverables D2, D3, and D4 are for tackling the uncertainties due to initial condition, surface initial condition and the model physics. All those three methods have been implemented in ALADIN-LAEF. Investigation on the performance of the new design of ALADIN-LAEF has been carried out. Comparison with the pre-operational LAEF (dynamical downscaling of ECMWF EPS) and detailed verification of the new design of LAEF have been done for a two-month period in June/July/August 2007. High resolution deterministic ALADIN forecast has been taken as the reference in the verification, in particular, for the skill scores. Results show that LAEF with new strategies for representing uncertainties in the forecast performs much better and are more skillful that the pre-operational LAEF.

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: 1.5 person months

Contributors: Tascu, Wittmann, Wang

Documentation: LACE report by Tascu
Investigations on performance of combination of LAEF coupled with ECMWF EPS and LAEF coupled with PEARP has begun. Preliminary results show some potential value of the multi-analysis and multi-LBCs ALADIN-LAEF. 
D6:  International projects

Description and objectives: LAEF contribution to international projects as MAP D-Phase, EurEPS, GLAMEPS and PEPS.

Efforts: 3 person months

Contributors: Bellus, Steinheimer, Wittmann, Kann, Wang
Documentation: available by Wang
LAEF has participated the B08RDP project from 15 June to 31 August 2008, together with other international partners such as, NCEP, JMA, MSC and CMA. Verification on the inter-comparison between those LAMEPS systems will be available at beginning of the next year.

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: 3 person months

Contributors: Kann, Wittmann, Steinheimer, Bellus, Wang, Ivatek-Sahdan
Documentation: in preparation

Scientific results archived within the project, such as, LAEF design, the new strategy for perturbing surface initial conditions NCB/B, calibrating LAEF T2m forecast with INCA analysis, will be published. Papers are in preparation.
Working package 2 (WP2): Verification and calibration
D8:  Common verification package

Description and objectives: Development the EPS verification package. 
Efforts: 0 person months
No progress is on common verification package in 2008.

D9:  Post-processing

Description and objectives: Statistical Calibration and post-processing. 

Efforts: 3 person months

Contributors: Kalin, Kann, Wang
Documentation: LACE report by Kalin

A Kalman-Filter type bias correction scheme and the non homogeneous Gaussian regression for 2m temperature based on INCA analysis are applied on the LAEF forecast. Verification shows very encouraging results. Work on precipitation calibration by applying the analog technique and/or logistic regression into LAEF has been started too. It is still in the early research stage.
Working package 3 (WP3): Application (Implementation and optimization)
D10:  LAEF at LACE Web

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

Resources: 0 person months

D11:  SMS at ECMWF

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

Efforts: 3 person months
Contributors: Weidle

Documentation: in preparation
The work has been started since Oct. 08.  All the new improvements on LAEF have been technically implemented at ECMWF, large part of the SMS script has been finished at the end of the year. The work for archiveing the LAEF product in ECMWF MARS-archive has been also begun.
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
D13:  New LAEF domain

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

efforts: 0 person months

No effort has been put on Working Package 3 (WP3) in 2008 yet.
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. Works on lagged average forecast ensemble is going on in Slovenia. 
Czech:  Research and development on LAMEPS

Efforts: 7 person months
Contributors: Mladek
Documentation: Report available by Maldek

Research works on ALADIN singular vectors, problems found that there is not enough spread. Investigation and  diagnostics for understanding and sloving the problem are going on.
Hungary:  Research and development on LAMEPS
Efforts: 7 person months
Contributors: Hagel
Documentation: Report available by Hagel
Operational activities

Since February 2008, a quasi-operational LAMEPS system is running at the Hungarian Meteorological Service. The system is running once a day up to 60 hours, starting from the 18 UTC analysis. Initial and lateral boundary conditions are provided by the PEARP members. Just like the PEARP system, this LAMEPS also has 10+1 members (10 members started from perturbed initial conditions, 1 member started from the unperturbed analysis). Horizontal resolution is 12 km with 240x216 grid-points. The number of vertical levels is 46. The system is running on the so-called LACE domain.
Visualization of the probabilistic forecasts is done in the following way: each ensemble member is visualized for the whole domain and there is also a zoom for Hungary for the following parameters:

· Total precipitation,

· 2 meter temperature,

· 10 meter wind speed and direction,

· Mean sea level pressure,

· 850 hPa temperature,

· 700 hPa relative humidity and

· 500 hPa geopotential.

Additionally, probability maps are made for two parameters: total precipitation and 10 meter wind speed. Products are available on the intra-web. Verification of the forecasts is performed using several parameters and scores. For the verification the LACE package is used (earlier version, the implementation of the new version is in progress).
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.
Romania:  Research and development on LAMEPS

Efforts: 2.5 person months
Contributors: Caian, Tascu
Documentation: not available
a.  Further development of multi-model EPS in order to put in operations
b.  Downscaling of ECMWF EPS over Romania domain (on ECMWF computer) 
c.  Contribution to the combined ARPEGE&ECMWF EPS
      
3.  Summary of the means/resources in 2008

Core-Team for LAEF project: Martin Bellus, Simona Tascu, Lorvo Kalin, Richard Mladek, Alexander Kann, Christoph Wittmann, Martin Steinheimer, Weidle, Wang. From 1 Oct. 2008, Martin Steinheimer has left ZAMG for ECMWF position stochastic physics.
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	Working Packages
	
	Person x months 

	

	
	WP1: Research


	
	14 months
	

	
	WP2: Verification


	
	3 months
	

	
	WP3: Application


	
	3 months
	

	
	TOTAL
	 
	20 person x months

	


	Summary of LAEF Manpower in 2008



	Partner
	Person
	Deliverables


	months

	LACE stay

	AT
	Kann, Steinheimer, Wittmann, Weidle, Wang

	D1-D13
	16 m 
	1 m 

	HR


	Kalin
	D6, D7, D9
	1 m 
	1 m 

	RO
	Tascu

	D5, D13
	1 m 
	1 m 

	SK
	Bellus


	D2, D3, D7, D10
	2 m 
	1.5 m 


	Other developments


	Partner
	Person
	Subject

	months


	LACE stay

	CZ


	Mladek
	Downstream + SV
	7 m
	1 m 

	HU
	Hagel
	HMS LAMEPS + SV
	7 m       
	0 m

	RO
	Tascu, Caian

	Downscaling / multi-model
	2.5 m

	0 m



	Tasks
	Deliverable
	AU
	CZ
	HR
	HU
	RO
	SI
	SK

	Task 1
	D1   2008
	2 NN, YW
	
	
	
	
	
	

	
	D2   2008
	1 AK, YW
	
	
	
	
	
	1.5 MB

	
	D3   2008
	1 MS, YW
	
	
	
	
	
	

	
	D4   2008
	1 CW, YW
	
	
	
	
	
	

	
	D5   2008
	0.5 CW, YW
	
	
	
	1 ST
	
	

	
	D6   2008
	 3 AK, MS, CW, YW
	
	
	
	
	
	

	
	D7   2008
	2.5 AK, MS, CW, YW
	
	
	
	
	
	0.5 MB

	Task 2
	D8   2008
	
	
	
	
	
	
	

	
	D9   2008
	2 AK, YW
	
	1 LK
	
	
	
	

	Task 3
	D10   2008
	 
	
	
	
	
	
	

	
	D11   2008
	 3 FW
	
	
	
	
	
	

	
	D12   2008
	 
	
	
	
	
	
	

	
	D13   2008
	 
	
	
	
	
	
	

	 Total
	20
	16
	
	1
	
	1
	
	2

	LACE
	
	1
	
	1
	
	1
	
	1.5




