                                                                                                      Regional Cooperation for Limited Area Modelling in Central Europe                                               

[image: image1.png]ZLACE

nwp cenfral europe




ALADIN-LAEF: Research and Application
Responsible Person: Yong Wang
Responsible Center: ZAMG

Project Duration: 2008-2010
1. Introduction
LAEF has been developed within the international co-operation ALADIN/LACE. Up to 2008, LAEF was the ALADIN dynamical downscaling of the first 16 perturbed ECMWF EPS members for having initial condition perturbations and lateral boundary perturbations. To promote the research and development activities in LACE, the LAEF project (2008-10) has been initiated and endorsed by LACE Council.
The primary objectives of the project are to provide the real time LAEF forecast with the best possible quality, with stability and availability to all the LACE partners. Those objectives have been archived to large extent by studying on the meso-scale predictability; developing new methods for dealing with the uncertainties; calibrating ALADIN-LAEF forecast and optimizing the operational LAEF system. 
· Quality: Research on BBSM (Blending/Breeding, Surface perturbation with non-Cycling Surface Breeding (NCSB), Multi-physics for model perturbation), implementation of BBSM in LAEF, and post-processing.
· Reliability: Introduction of Time critical Application II in LAEF, SMS implementation.
· Availability: Optimization of the LAEF operational suite at ECMWF
2. Project results/deliverables corresponding to the scientific/working Plan

Much efforts have been put on developing/optimizing ALADIN-LAEF:

2.1  Clustering for the representative members of ECMWF EPS in ALADIN-LAEF
Study has been conducted with using the clustering method. The representative members of the ECMWF EPS are chosen by clustering method. The impact of the representative ECMWF EPS members, and some interesting case studies have been investigated.  
Deliverables: documentation, publication.
2.2  Dealing with the uncertainties in analysis 
In this project, a new idea using ALADIN Blending technique in LAEF, were evaluated. Another idea NCSB (Non Cycling Surface Breeding) has been applied for the generation of surface perturbation. Both Blending and NCSB have been implemented in LAEF.
Deliverables: operational implementation, documentation, publications.
2.3    Dealing with the uncertainties in the model, in particular the model physics
To deal with those uncertainties, the multi-physics parameterisation technique is introduced into ALADIN-LAEF.
Deliverables: operational implementation, documentation, publication.
2.4    Combination of multi-analysis and multi-LBC ALADIN-LAEF
Work has been done in this project to investigate the benefits of combination of ALADIN-LAEF coupled with ECMWF EPS with ALADIN-LAEF coupled with PEARP.
Deliverables: documentation.
2.5    Development of EPS verification package 
EPS verification package has been further developed. More statistical scores are integrated in the package. 
Deliverables: implementation, documentation.
2.6    Calibration and post-processing 
The task was to develop a statistical post-processing scheme to reduce biases in ensemble forecasts (temperature, height, etc.). Both 1st and 2nd moments of the ensemble should be corrected. A Kalman-Filter type bias correction scheme and the non homogeneous Gaussian regression for 2m temperature based on INCA analysis were applied.
Deliverables: documentation, publication.
2.7    Setting up the SMS environment for LAEF, Time Critical Application II 
SMS environment for LAEF has been implemented, the work on ALADIN with the Time Critical Application II is still going on, it is planned to finish at end of 2010. 
Deliverables: operational implementation, documentation.
2.8    Optimising the usage of CPU and memory on HPCE/HPCE, upgrading LAEF forecast at LACE WEB page 
Deliverables: operational implementation.
2.9    Other LAEF activities

There are other LAEF activities, such as, LAEF participation on WMO/WWRP projects MAP D-Phase, B08RDP, THORPEX/TIGGE-LAM etc. LAEF data and scripts were provided to Belgium colleagues for the ALADIN contribution to GLAMEPS. A new LAEF domain with higher resolution has been set up for the need of LACE and ALADIN partners.
Deliverables: documentation, publication.
3. LAEF related documentations and publications during 2008-1010
Reviewed: 
Arpagaus M and Coauthors including Y. Wang. 2009, MAP D-PHASE: Demonstrating forecast capabilities for flood events in the Alpine region. Veröffentlichungen der MeteoSchweiz, 78, 75 pp. ISSN: 1422-1381.


Bellus M, Wang Y, Geleyn JF, Tian W. 2010. A new method for initial perturbation generation in LAMEPS: Blending. In preparation for Mon. Wea. Rev. 
Duan Y and Coauthors including Y. Wang. 2010. An overview of Beijing 2008 Olympics Research and Development Project (B08RDP). Submitted to Bull. Am. Met. Soc.
Kann  A, Wittmann C, Wang Y, Ma X, 2009: Calibrating 2-m Temperature of Limited-Area Ensemble Forecasts Using High-Resolution Analysis. Mon. Wea. Rev., 137, 3373-3387. 
Kunii M and Coauthors including Y. Wang 2010. Verifications and Intercomparisons of Mesoscale Ensemble Prediction Systems in B08RDP. Accepted by Tellus A.
Rotach M and Coauthors including Y. Wang 2009: MAP D-PHASE real time demonstration of weather forecast quality in the Alpine region. Bull. Am. Met. Soc., 90, 1321-1336.
Rotach M. and Coauthors including Y. Wang, 2009: Supplement to MAP D-PHASE: Real-Time Demonstration of Weather Forecast Quality in the Alpine Region: Additional Applications of the D-Phase Datasets. Bull. Amer. Meteor. Soc., 90, S28–S32. 
Wang Y, Bellus M, Smet G, Weidle F. 2010: Use of ECMWF EPS perturbations in ALADIN-LAEF. Under review, ECMWF Newsletter winter issue 2010.
Wang Y, Kann A, Bellus M, Pailleux J, Wittmann C. 2010. A strategy for perturbing surface initial conditions in LAMEPS. Atmospheric Science Letters 11: 108-113, DOI: 10.1002/asl.260.
Wang Y, Bellus M, Wittmann C, Steinheimer M, Weidle F, Ivatek-Sahdan S, Kann A, Tian W, Ma X, Tascu S, Bazile E. 2010. The Central European limited area ensemble forecasting system: ALADIN-LAEF. Accepted by Quarterly Journal of the Royal Meteorological Society.  
Wang Y, Steinheimmer M, Wittmann C, Kann A, Chen J, Deng G, Kunii M,  Li Y, Saito K, Charron M, Du J, Gong J, Hara M, Li X . 2010.  Performance of ALADIN-LAEF in WWRP/WMO Research and Demonstration Project for Beijing 2008 Olympics: Mesoscale Ensemble Prediction,  In preparation for Meteorol. Zeitschrift.
Wang Y, Weidle F, Tascu S, Schmeisser K, Heimberger L. 2010. Evaluation of the added values of LAMEPS, Part I: Comparison with global EPS forecasts. In preparation for Weather and Forecasting.
Wang Y, Tascu S, Weidle F, Schmeisser K, Heimberger L. 2010. Evaluation of the added values of LAMEPS, Part II: Comparison with high resolution deterministic LAM forecasts. In preparation for Weather and Forecasting.

Conference publications:

A number of LAEF contributions to different conferences have been published (not listed in this report).
LACE stay report:

Bellus M. 2008. Combination of large scale initial uncertainty with small scale initial perturbations obtained by breeding cycling using blending technique in LAEF experiments,   26 p.

Kann A. 2008. Implementation of improved methods and upgrading the ALADIN-LAEF system. 10 p.

Kalin L. 2008. Study of calibration of ALADIN EPS precipitation forecast using logistic regression. 10 p.

Tascu S, 2008. Combination of ARPEGE/EPS and ECMWF/EPS downscaling. 8 p.

Smet G. 2009. Surface perturbation in LAEF, 31 p. 

Weilde F. 2009. Upgrade of the Common Verification Package for Ensemble Forecasts 7 p.

Bellus M. 2009. Initial conditions for LAM EPS by breeding-blending cycle. 24 p.

Bellus M. 2009. Setting up new ALADIN-LAEF domain and retuning of blending ratio accordingly. 8 p.

Kalin L. 2009. Study of calibration of ALADIN EPS precipitation forecast using logistic regression. 3 p.

Tascu S, 2009. Combination of ARPEGE/EPS and ECMWF/EPS downscaling. 7 p.

Bellus B. 2010. Will be available soon.
Tascu S. 2010. Performance of ALADIN-LAEF, 14 p. 
4. Conclusions
Research works on quantification of forecast uncertainties have been carried out in frame of the LAEF project. New methods, e.g. Blending and NCSB have been proposed and implemented in ALADIN-LAEF, which clearly improves the quality of ALADIN-LAEF forecast. Evaluation of LAEF has shown that LAEF is superior to ECMWF EPS for the most surface variabales.  Those research results have been acknowledged by the scientific community and published at several Jouranls of AMS and RMetS.
ALADIN-LAEF has participated WMO/WWRP Beijing 08 mesoscale EPS Research Demonstration Project during the LACE project period. It has been demonstrated that ALADIN and LAEF has outperformed and has a very high quality comparing with NWP models from other major NWP centers of the world as NCEP, MSC and JMA etc. This increased much the LACE visibility.

Much efforts have been put on optimizing the operational suite and the LAEF  SMS Time Critical Option IIwith help of the ECMWF colleagues, which ensures the reliability and availability of LAEF products. 

The LAEF products are now available to all the LACE partners with high quality, reliability and availability.

Although the LAEF forecast skill has been improved, LAEF surface variables such as 2m temperature and 10 m wind forecasts still remain somehow unreliable and underdispersive. The possible reasons are inadequate representation of uncertainties in the initial condition the quantification of uncertainties related to the model physics. Further studies should be focused on optimization of LAEF multi-physics, implementation of stochastic physics in LAEF, increasing LAEF horizontal resolution etc. Furthermore, the time has come to start the research work and experiment on cloud permitting EPS, as more and more cloud permitting models have been put into operation for predicting extreme and high impact weather.
5. Project team 

LAEF Team: Kann, Wittmann, Steinheimer, Weidle (ZAMG); Bellus, Spaniel (SHMU); Tascu (INMH); Kalin (DHZ); Smet (RMI)
6. Project resources/means in person /month
	2008
	Planned in 2008
	Executed

	LACE funding
	4.5
	4.5

	Total
	17
	17


	2009
	Planned in 2008
	Executed

	LACE funding
	8
	6.5 

	Total
	25
	23.5


	2010 till Oct.
	Planned in 2009
	Executed

	LACE funding
	7
	5 

	Total
	20
	14.5


	2008-2010
	Planned in 2008/09/10
	Executed

	LACE funding
	19.5 (18 planned in 2008)
	16

	Total
	53 (54 planned in 2008)
	48








