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Summary and purpose of document
The document gives a summary of the report of the Meeting of Expert Team on Ensemble Prediction Systems in Geneva from 27 to 31 October 2003.  
Action proposed

The Team is invited to discuss these issues and after reading also document 4(2): Report of the chairman of the Expert Team on EPS, derive relevant proposals and if necessary, recommendations to be considered by CBS.  

SUMMARY of REPORT OF MEETING OF EXPERT TEAM ON ENSEMBLE PREDICTION SYSTEMS

(Geneva, 27-31 October 2003)

1.
Twelve experts representing 10 countries and ECMWF participated in the meeting.  Experts gave presentations on the status of operational EPS activities and related research developments and future plans in their respective WMCs/RSMCs/NMCs, for medium-range and short-range forecasting in general.  From the presentations, the meeting noted the following trends:

· Producers have been upgrading their ensemble system by increasing the number of members and models to be used in the EPS 
· Work has been pursued on new methods to build initial conditions (e.g. using various approaches with Ensemble Kalman Filter or refining use of SVs) 
· Some centres are now using the climatology of their own model to calibrate their delivered probabilities.

· Specific EPS for Tropical Cyclone forecasting have been implemented and specific products for TC are generated like strike probabilities and storm tracks.  EPS is found very useful for cyclone tracks in the medium-range.
· Short-range ensembles, using regional models, are being implemented in an increasing number of centres, many are still in an experimental mode, but are moving fast towards operational mode

· The Team noted the potential benefits of cooperation between countries for development and implementation of operational EPS with regional models.

· The Team recommended that all Tropical Cyclone RSMCs transmit their TC observations in BUFR format for acquisition by NWP Centres, and especially global EPS producers, to improve their data assimilation and initialization by facilitating insertion of data on TCs.
2.
Since the users of ensemble prediction system have to be well aware of the value of probability forecasts for the risk management, the education on EPS needs to in part be focused on the interpretation of probabilistic forecasts for the high impact weather.  In this regard, a joint training seminar for EPS and Disaster Prevention and Preparedness (DPP) would be useful for maximizing benefit of EPS to the end users faced with decision making with uncertainty.  The Team considered the necessity and the difficulty of delivering information to the public, which takes into account the uncertainty inherent in deterministic forecasts.  The EPS products can help to quantify that uncertainty and deliver more realistic forecasts.  They also help to detect potential occurrence of extreme weather.  The Team stressed that new products like confidence index, or probabilities for specific customers can improve the quality of the delivered information and the satisfaction of the customers.  Products can be tailored to the different type of customers.

3.
The Team discussed the availability of EPS products on GTS and Internet.  It also considered the use of EPS products made by the forecasters.  The members of the Team reported on the increasing use of EPS products within their centres.  Products in chart form are also the products most widely available on the web.  EPS gridded data are currently available by anonymous FTP from NCEP and CMC.  Several producing Centres have bilateral agreements to exchange their gridded ensemble data, allowing the potential for combined ensemble systems to be developed.  It was emphasized that in order to tailor EPS products to local requirements and extract the full value of EPS forecasts, gridded data are essential.  The Team made the following recommendations:

· The Team repeated that GRIB 2 should be the format for dissemination of gridded EPS products.  In order to assist the migration to GRIB 2, the Team requested Centres with GRIB 2 encoders/decoders to make their software freely available for implementation in NMCs.

· Producers of global EPS are encouraged to generate EPSgrams on a selected set of locations world-wide.

· The Team noted the benefit for forecasters of being able to generate the products interactively to adapt them for a given meteorological situation, but also the technical difficulty for offering this service.  The Team recommended that EPS producers should consider this requirement in designing their new Web sites.

· The Team noted that EPS products can be especially valuable for high impact weather forecasting.  NMHSs are strongly encouraged to adopt the use of EPS for that purpose.

4.
The Team reviewed the implementation of verification scores for EPS products and the exchange of results between producing centres.  JMA made a proposal to operate an Internet site with verification scores of medium-range EPS generated by producing Centres.  JMA will seek CBS recognition as Lead-Centre for verification of Global medium-range EPS in 2004.  All producing centres would be asked to pass their scores every month to JMA.  The Team welcomed and agreed to this proposal, but with the idea that for the time being it will be experimental.  It was recommended that CBS review the proposal and make a final recommendation on the project in its next session in 2004 (see document 4(3)).

5.
The Team reviewed current material and education methods for training forecasters on interpretation and application of EPS products, and considered necessary enhancements.  The Team considered the requirement related to training on EPS and made the following recommendations:

· The Team recommends that workshops be organized to train trainers on the concepts and use of EPS.  Computer Aided Learning (CAL) will be the prime training material for the trainers.  CAL will then provide the principal tool for the trainers to use in their own countries.
· The Team recognized the existence and high value of the COMET CAL system and considered that it could be the basis for the development of training materials.  The Team recommends that WMO contract one or more expert consultants to develop workshop materials to go alongside a CAL, and to work with a CAL producer, like COMET, to create or expand an existing CAL to meet WMO requirements.
· The Team recognised the need for assistance from various Centres to contribute to the development of training material and provide lecturers.
· Directors of NMHSs be informed of the benefit of EPS during one of the WMO meetings organized for them (e.g the Regional Management Group meeting).

· There is a risk that forecasters become overwhelmed with the addition of EPS products.  Forecast office managers are encouraged to establish a suitable methodology for incorporating them into the forecast process. 

· Implementation of coherent education and training activities remains critical for realising the benefits of EPS.  EPS training as described in chapter 7 is necessary to help NMHSs make full use of EPS to improve their forecasts.

· The Team recommended sending a questionnaire on EPS to WMO Members to assess their interest and requirements on EPS, which would help guide the training programme.  The questionnaire should be preceded by some general explanations.

6.
The Team developed an outline plan for a workshop on EPS.  The Team considered the themes, subject of sessions, organizing committee and lecturers.  The Computer Aided Learning tool should be an integral part of the WMO workshop on EPS programme and designed accordingly.  The CAL tool will be used as follow-up to the workshop and used by the trainees to transmit EPS knowledge to their colleagues (see document 4(2)).  

