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Summary and purpose of document
The document presents recommendations related to EPS, generated by the WMO Workshop of Global Producers of Long- Range Forecasts (LRF), held in October 2005.  


ACTION PROPOSED
The Meeting is requested to consider these recommendations and make any appropriate comments, which can be useful for the upcoming CBS Expert Meeting on LRF that will be held in April 2006.

Appendix: 1

Reference:
Report of Workshop of Global Producers of Long-Range Forecasts (Jeju Island 10-14 October 2005)

BACKGROUND

A Workshop of Global Producers of Long-Range Forecasts (LRF) was held, at the kind invitation of the Republic of Korea, at Jeju Island, Republic of Korea from 10 to 14 October 2005.  Twenty participants representing operational Long-Range Forecast producers and two regional centres attended the workshop.  Four parallel sessions took place with sub-groups, which elaborated a set of recommendations that were then debated in plenary.  Some extracts of the reports of the sub-groups related to ensemble prediction systems are listed in the Appendix.  They surely deserve your consideration and comments since they are closely related to EPS development and the fact is that similar techniques are used for medium-range, extended-range and long-range forecasting.  

The results of the Workshop will be considered also at the next meeting of the Joint CBS Expert Teams on LRF, which will be held in April 2006.  The reactions and opinions of the CBS Expert Team on EPS would be appreciated.   

APPENDIX

GROUP A: GPCs’ NEEDS

Optimal ensemble size:

· Optimal ensemble size question partially answered.

· Maybe we should first determine minimal ensemble size for practical considerations such as ensemble sizes of hindcast runs vs. real-time runs, and ensemble members provided for nesting limited area models.

GROUP B: SVSLRF

1) Development of new scores for ensemble

We recommend the SVSLRF expert team consider

1.1)  the need for scores for probability on continuous scale (PDF) like

- the Continous Rank Probability Score, CRPS (Hersbach, 2000)

- likelihood based scores such as Ignorance score (Roulston and Smith, 2002)

1.2)  making suggestions on ensemble size and also to start considering error bar on the mean and the standard deviation.  It  should be considered whether we should use curve fit to the pdf when the ensemble is too small (like Kharin and Zwiers, 2001) 

1.3)  the need for score for ensemble clustering

1.4)  the revised Brier skill score (Muller et al. 2005)

1.5)  the need for scores for frequency (ex. tropical cyclone, etc.) and intensity (e.g. extreme) and dates (start of the monsoon).

1.6)  the problem of skewed and zero bound fields like precipitation or wind.

1.7)  the need for strategy to validate fields where spatial location is important (example tropical cyclone path or genesis) with object oriented verification or bivariate Kolmogorov-Smirnov.

2) Development of new scores for multi-model ensembles

We recommend the SVSLRF expert team consider

2.1)  confirmation that we can used the same suite of score for multi-model forecast

2.2)  to make recommendation for ensuring that multi-model skill estimate were obtained using rigorous procedure (e.g. cross-validation) 

2.3)  to comment on the principle of comparing model weights to evaluate performance (not good)

3) Standardising methods for defining terciles
The SVSLRF ET team should consider standard way of defining tercile: 

· Observed count

· 0.43 * standard deviation, etc.

4) Verification of extremes 

We recommend that the SVSLRF expert team

4.1)  should consider problem when sample size are small (e.g. short forecast period eg verification extreme) like if recommendation are needed to calculate error bar on these scores 

4.2)  need to confirm that we can use the same suite of score and consider additional ones like the “extreme dependency score” (Coles et al. 1999). 

4.3)  also consider if the same set of scores is suitable for fields like the Extreme Forecast Index (Lalaurette, 2003)

4.4)  have to decide if the pdf fitting is to be used or not. Although we are not sure if it is in the mandate of the team.

5) Development of scores to measure skill in the ensemble spread

We recommend the SVSLRF expert team to think about scores to identify whether there is useful information in the ensemble distribution including scores for spread/skill relationship. 

We recommend the SVSLRF expert team to 

· follow what is done in the medium range EPS and try to show consistency between the ETs.

GROUP C: MULTI-ENSEMBLES/MULTI-MODELS

Future role of MME groups under the framework of WMO

Lead Center for LRF Multi Model Ensemble Predictions

Summary

MMEs provide the opportunity for improved reliability over that available from single model ensembles alone.

MMEs provide the opportunity to estimate uncertainties in LRFs, and to particular identify limitations.

MMEs provide a means to a “confidence builder” in the area of LRFs.

Participating GPCs believe there is a significant need for a Lead Center for collection of globally available LRF MMEs

Participating GPCs recognize the valuable contributions currently being made by APCC, IRI, ECMWF, and other organizations as a prototype lead centers for LRF.

Participating GPCs recommend that WMO establish procedures and standards for Lead Centers for LRF MMEs.

Participating GPCs appreciate the offer by KMA (Korea Meteorological Administration) to become a Lead Centre for LRF MMEs within the framework of WMO, and recognize the considerable experience KMA possesses in the area of LRF and LRF MME construction.

Definition of Minimum Functions

· Be a global collector of hind-casts and forecasts from GPCs of LRF;

· Provide a global coordinating function for GPCs of LRF;

· Provide support for GPCs, including in the establishment of standards, and documentation of MME products
· Center of excellence in LRF, in advancing science and technology;

· Act as a virtual data store, and clearing house for hind-casts and forecasts to be made available to GPCs, RCCs, and NMHS;

· Provide a repository of different MME techniques for the generation of MME in support of GPCs and RCCs.
· Provide display of different GPC forecasts in a common format.
