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	Summary and Purpose of Document

This document attempts to define the framework of Guidelines, specifications and terms or reference for the demonstration project of severe weather forecasting.



ACTION PROPOSED

The Meeting is invited to read this proposal and use it to drive its work to make appropriate recommendations contributing to the implementation of (a) demonstration project(s) of severe weather forecasting.

Appendices:
- A: Extract on severe weather of Implementation/Coordination Team on DPFS, Pretoria, 8-12 November 1999

· B: Extract on severe weather of Implementation/Coordination Team on DPFS, Moscow, 3-7 June 2002. 

LIST GUIDELINES AND TERMS OF REFERENCE FOR THE
DEMONSTRATION PROJECT

The main task of the Meeting is to establish guidelines for implementation of a demonstration project of severe weather forecasting.  The various technical steps and information exchanges necessary for efficient severe weather forecasting will have to be briefly described.

EXPECTED CONTENT OF THE GUIDELINES:

1. The demonstration project goals, objectives and expected achievements will have to be clarified and explicitly described.  The severe weather will have to be defined genetically and more specifically if specific regions are considered.  The terms of reference of the projects, duration in time (e.g 6 months?) and the specification of the preparatory actions, training, pre-implementation will have to be listed.  The conducting, management, coordination, monitoring and evaluation of the system for severe weather forecasting will be defined.

2.
DETAIL CASCADING PROCESS FROM MEDIUM-RANGE TO NOWCASTING

2.1
Define conditions that triggered the Severe or Extreme forecasting process.  Warning signal sent to all centres concerned, by whom? End user forecasting centre?

2.2
The expected exchanges of information between Medium-range forecast producers, EPS producers, if necessary, regional model producers and end-user centres will have to be defined: list of products and schedule, means of transmission (GTS, Internet, satellite,etc..).

· List products to be delivered from producing centres to end user centre and schedule.

· List of other information and assistance to be delivered from producing centres to end user centre: e.g warnings or serious event notification between forecasting offices of same or different countries.

· Feed-back from end user centres to producers: explain what is expected and schedule.

2.3 List the tasks to be performed and relate them to a schedule:

· By the producers

· By the end user centres: cascading process implies successive tasks in times.

· The tasks of the end user forecasting centre will be defined, especially for the use and application of EPS products and in particular of probabilistic information for severe weather forecasting and risk evaluation at that stage.  The task for short-range prediction, risk evaluation at that stage.  The tasks while nowcasting.

· Define especially the tasks concerning the interface with other sciences (e.g Hydrology Agencies)
· List the tasks to satisfy the requirements of responsible authorities
3.
EVALUATION OF THE DEMONSTRATION PROJECT: real time monitoring, evaluation of the cascading process, of the forecast products delivered, overall assessment.  List the tasks to be done for that.

4.
PRE-STUDY to be done by the end user centre?  Defining its requirements?

5.
PRELIMINARY TRAINING required: list what training has to be delivered to end user forecasting centre, other centres.

APPENDIX A: Extract on severe weather of Implementation/Coordination Team on DPFS, Pretoria, 8-12 November 1999

User requirements

5.10
The meeting concentrated on centres needing assistance in  severe weather forecasting.  Although most of the comments below are concentrated on Numerical Weather Predictions (NWP) products it is acknowledged that data and Nowcasting are important. 

5.11
User requirements will vary depending on the expertise and capabilities of different centres. These requirements are defined according to three categories:

1) Centres that have the capabilities to set up their  own limited NWP suite but  need help in achieving this  status. These centres should also enhance their own observational network to complement the NWP.

2) Centres that can receive NWP Grid Point Value (GPV) data and have the means or capabilities to develop their own post- processing.

3)
Centres that do not have the means to receive NWP GPV products but that can only receive either fax, satellite based receivers or data from a very slow speed line. These centres do not have the ability to do post processing as they have only static displays. Some of these centres have Internet and ftp facilities. However for severe weather forecasting, where real-time dissemination of information is crucial, Internet and ftp facilities may not be reliable enough but may be used where this is the only means available.

5.12
Other important points that came out of the discussions include other user requirements like:

4)
Harmonization of severe weather programmes between neighbouring countries

5)
Use of Ensemble forecasts for severe weather forecasting

6)
Improvement of severe weather records

7)
Dissemination of severe weather warnings to end users

8)
Monitoring of the impact of observations like radar and satellite on products and exchange of data

9)
Development of a good severe weather service

10)
Further research and information on relation ship between severe weather events to long term variations.

5.13
Recommendations to meet these user requirements:

It was noted by the meeting that contacts between CBS and the CAS/WWRP group should be strengthened to utilize the latest science and technology in the field of severe weather forecasting.

5.14
All these requirements were discussed and the following recommendations were made:

5.14.1
Setting up of own NWP system

Not every centre will be able to run their own NWP system. However, a number of centres have been successful in doing so over the past few years.

The following recommendations were put forward:

· The centre should undertake a feasibility study so that the shortcomings can be addressed. The shortcomings might include the initial and ongoing cost of hardware and software, telecommunications cost, maintenance cost, human resources and scientific capability.

· The centre then may contact one of the leading centres for initial and boundary conditions.

It must be realized by the centres that this is a long term commitment and it will take years to establish.

5.14.2
Centres that can do post processing:

These centres do receive the GRIB data but might not be able to exploit the use of this data to their benefit yet. Other centres that do not have these capabilities should be encouraged to strive for this solution.  The following guidelines were put forward:

· As needed, these centres may request additional GRIB data from major centres to assist in the development of products  for severe weather forecasting.

· In the case where a Weather service wants to start developing products for severe weather forecasting based on GRIB data, the results of the upcoming  survey on forecasting workstations could assist in the selection of a workstation for post processing. Some attention must also be given to training of forecasters on the use of workstations.

· Training of  forecasters in the meteorological aspects of severe weather, including model interpretation and use of post-processed products is crucial.

· Research into local severe weather is recommended

· Development of own indices for severe weather warnings based on research is recommended

It must be realised that it will take time to set up such a system as well.

5.14.3
The static display system

These centres must be encouraged to upgrade to a post processing system because static display has several limitations. 

If the centre stays dependent of these static displays the following is recommended:

· The special products needed to forecast severe weather must be requested by the individual NMC.  An agreement by RSMCs to provide NWP guidance already exists and members should be encouraged to utilize the products made available

· The centre providing diagnostic products relevant to severe weather, based on NWP, will not take into account local conditions. The centre that uses these calculated indices must be aware that these products are solely NWP-based with no human intervention or quality control. It is recommended that these products be carefully evaluated.

· Diagnostic products relevant to severe weather may need to be adapted to local conditions, following evaluation and case studies. Examples of diagnostics products were noted during CBS-Ext. (98). 

· The specialised centres should then monitor requests and provide the special products agreed upon.

It is recommended that the above requirements should also be addressed by the Regional Associations where appropriate.

5.14.4
Harmonization of severe weather programmes between neighbouring countries

Neighbours are encouraged to exchange severe weather warnings and forecasts.

It is recommended that some arrangements be made between neighbours on how to exchange these severe weather warnings and forecasts. These warnings and forecasts should clearly indicate the originating centre and include clarification concerning their validity period, updates, area of coverage etc.

Members should be encouraged to exchange information about procedures and definitions of their severe weather programme.  

Close consultation with OPAG/PWS should be maintained.

5.14.5
 Ensemble forecasts of severe weather

The leading centres should be encouraged to do more research into the subject. 

5.14.6
Improvement of severe weather records

Members should be encouraged to build  more up to date climate records of severe weather events.  This should be referred to CCl.

5.14.7
Dissemination of severe weather warnings to end users

The meeting  identified two main streams of end users:

1)
The official centres of disaster management

2)
The ordinary citizen where appropriate.

Where a warning of severe weather is provided to the general public, it should include suggestions of what to do in the stated crises.

5.14.8
Monitoring of the impact of observations like radar and satellite on products and exchange of data. 

It was noted by the meeting that this is important and members should be encouraged to monitor any degradation in the forecasting performance due to lack of observations and strive to improve the observational network by exchange of data with neighbouring countries if necessary.  It was also mentioned that this is a Regional Association matter.

5.14.9
 Development of a good severe weather service

It is recognized that the training of severe weather forecasters is essential for a good severe weather service.

5.14.10  Further research and information on relation ship between severe weather events to long term variations.

It was noted that this is an ongoing research field.

APPENDIX B: Extract on severe weather of Implementation/Coordination Team on DPFS, Moscow, 3-7 June 2002
The report noted that current arrangements for the provision of forecasts for tropical cyclone gives a good example of the benefits which can be derived from a more structured approached with different level of responsibilities.

3.2.5 
The report then reviewed the other phenomena, which can be classified as severe weather events:

· severe extratropical storms over ocean or over land;

· large scale heavy precipitations (important rainfall or snowstorm)

· active convective events with associated phenomena (heavy precipitations, hail, lightning, gusts, tornadoes);

· persistence of extreme temperatures (cold  or heat spells)

· phenomena lowering dramatically the visibility or holding up the circulation (fog, duststorm, blackice).

3.2.6
The meeting recognized that the persistence of extreme temperature can be forecast with some success from current NWP model fields so that there is no specific needs for additional products. 

3.2.7 
The meeting noted that forecasting meteorological phenomena with high impact to transportation are often linked to local conditions, which can be better handled by NMSs rather than by NWP centres producing general guidance. 

3.2.8
The meeting agreed to focus essentially on the three first categories of the list given above (3.2.5) and provide status report on forecast guidance related to tropical cyclones. 

3.2.9
Adopting the point of view of a NMS having no special technical environment and aiming to use valuable information and guidance provided by other centres the meeting pointed out that it is necessary to have an good knowledge about the possibilities and the limitations of the automatic systems which are used and the products which can be made available from NWP centres for the users. 

3.2.10
The report pointed out that current deterministic NWP models are able to describe the circulation of the atmosphere and the various forcings which leads to situations favourable to severe weather events (cyclogenesis processes, heavy precipitations and generalized convection).

3.2.11 
Producing additional fields or specific parameters (provided they are accurately computed by using the model levels in order to avoid detrimental interpolation effects) can bring valuable help to better locate the various forcings and to assess the synoptic conditions where severe convection is likely to take place, for example:

· potential vorticity maps,

· parameters on isentropic or iso pv surfaces,

· isotaches contouring to locate jet-streams and jet-streaks,

· stability indices, wind shear, helicity.

3.2.12
Recent improvements introduced in the parameterization of the moist processes in order to better discriminate between the phases of precipitations result in an improvement of the forecasts during heavy precipitation of snow storm events.

3.2.13
Nevertheless the deterministic models have well known limitations. Especially in the case of severe weather events the evolution of the model is very sensitive to the initial conditions so that it is not possible to completely rely on the solution given by the model. In order to cope with this limitation, which is inherent to the non linear nature of the equations, it is necessary to benefit from the probabilistic information which can be given by EPS model even for short range forecasting (keeping in mind that even low probability events  as identified by EPS may be of interest for the forecast of severe weather events).

3.2.14 
The development of mesoscale models is progressing rapidly, but the operational use of such computationally intensive models is hampered, at the moment, by the lack of an efficient initialisation of dynamic and moisture fields. In addition, they are also very sensitive to the initial conditions. 

3.2.15 
This is the reason why automatic forecasts produced by NWP models have to be carefully examined by human forecasters before issuing warnings in case of the occurrence of severe weather events. The forecasters have to acquire a good knowledge about the conceptual models of the meteorological phenomena leading to severe weather and be able to recognize them with help of model outputs compared with observations and satellite images. 

3.2.16 
The meeting agreed to point out the importance of the training activity that should essentially focus on the following points.

· EPS techniques: description of the various products, explanation of the information contained in the probability distribution, significance of the various verification scores.

· NWP models: limitations for the interpretation on the occurrence of severe weather and the way of working to properly use the additional fields; conceptual models and how to identify them by using observations (including satellite and radar images) and model fields describing the 3-D structure of the atmosphere as visualized on workstations. 

· Nowcasting tools and techniques: limitations about the real significance of the images and the performance of the extrapolation methods. 

