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	Summary and Purpose of Document

This document lists the various statement made by constituent bodies of WMO and the CBS Management Group on severe weather forecasting. 




ACTION PROPOSED

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

References:
-  CBS  Ext(02), Cairns, 4-12 December 2002


-  WMO no 960 Fourteenth Congress abridged report, Geneva, 5-24 May 2003.

· CBS Management Group, Fourth Session, Final report, Langen 13-16 October 2003

· Executive Council, Geneva, June 2004, 

What did the last CBS (ext. 02) say on severe weather forecasting?

6.3.7
The Commission noted with appreciation the report of the Rapporteur on the Application of NWP to Severe Weather Forecasting, and the results of the survey on operational practices.  It was noted that current arrangements for the provision of forecasts for tropical cyclone gave a good example of the benefits which could be derived from a more structured approached with different level of responsibilities.

6.3.8
The Commission recalled the other phenomena, which could be classified as severe weather events:

(a) 
Enhance extratropical storms over ocean or over land;

(b) 
Large-scale heavy precipitation and high intensity precipitation over small area for short duration (heavy rainfall or snowstorm);

(c) 
Active convective events with associated phenomena (heavy precipitation, hail, lightning, gusts, tornadoes);

(d) 
Persistence of extreme temperatures (cold or heat spells);

(e) 
Phenomena lowering dramatically the visibility or disrupting transportation (fog, duststorm, black ice).

6.3.9
The Commission recognized that extreme temperatures such as heat waves or cold outbreak over rather large areas can be forecast with some success from the current NWP model fields.

6.3.9.1 The Commission recognized that several categories of meteorological phenomena such as fog or black ice, which have high impact on transportation are often linked to local conditions, can be better handled by NMSs rather than by regional specialized centres producing large scale general guidance.

6.3.9.2
The Commission, therefore agreed to give priority to the first three categories.  It further agreed to encourage the implementation of forecast guidance related to tropical cyclones and to follow-up the new development in this area.

6.3.10
The Commission encouraged NMSs, without an adequate technical environment and relying on valuable information and guidance provided by other centres, to develop the necessary good knowledge about the possibilities and the limitations of the automatic systems which were used and the products which were made available from NWP centres. 

6.3.11
The Commission encouraged NWP centers to produce additional or specific products that could bring valuable assistance to locate better the various forcings and to assess the synoptic conditions in which severe convection was likely to take place.  Such products were, for example:

(a)
Potential vorticity maps;

(b) 
Parameters on isentropic or iso potential vorticity surfaces;

(c) 
Isotaches contouring to locate jet-streams and jet-streaks;

(d) 
Stability indices, wind shear, helicity.

6.3.12
The Commission noted that, especially in the case of severe weather events, the evolution of the current models was very sensitive to model physics as well as the initial conditions so that it was not possible to completely rely on the solution given by the model.  There is need to further increase resolutions of regional models to below 10 km to capture mesoscale features, further improve data assimilation, and to enhance data availability in data sparse areas in the tropics and Southern Hemisphere.  That was the reason why automated forecasts produced by NWP models had to be carefully examined by the forecasters before warnings of the occurrence of severe weather events were issued.  The forecasters had to acquire a good knowledge of the meteorological concepts that led to severe weather in order to be able to recognize it with the help of model outputs. The survey indicated that several countries do not yet make use of EPS products, and other NWP guidance, because they are not yet aware of the products, or they do not have sufficient bandwidth to access products, or they lack education and training in the use of these products.  The survey also noted the importance of remote sensing and nowcasting systems to enable detection of outbreak of severe weather events, which are not well captured by current NWP systems, and to anticipate their development.  It is important to promote cooperative actions to help NMSs set up or improve such systems, and to participate in training.

6.3.13
The Commission agreed that the improvement of severe weather forecasting would be facilitated by products, which were generated by three categories of systems:

(a)
EPS information about the probability of the occurrence of severe weather events;

(b) 
NWP current products (wind, temperature, humidity, vertical velocity, etc.) and some additional ones (potential vorticity, stability indices, wind shear, helicity) which provided useful information about the synoptic environment favourable to strong convective events and to identify conceptual models;

(c) 
Products issued by nowcasting tools based on extrapolation techniques which required all available real-time data..

The Commission emphasized the need for collaboration between meteorological and hydrological services to optimise use of meteorological forecasts and warnings on intense precipitation in assessment and prediction of severe hydrological events such as floods.

What did the last WMO Congress (May 2003) say on severe weather forecasting?

3.1.0.34
The ever increasing consequences of severe weather events and their associated impact around the globe has emphasized the need for meteorological Services to enhance capacity and skills to monitor and predict severe weather.  Congress noted that CBS was studying the extension of NWP output to provide more explicit guidance on the occurrence of severe weather.  It invited regional associations to review their requirements and available capacity with a view to implementing relevant regional procedures on the basis of CBS developed approaches for model output products as forecast guidance on the occurrence of severe weather.

What did the last CBS Management Group (October 2003) say on severe weather forecasting?

3.3.2 The CBS-MG felt that the needs for improvement to severe weather forecasting would be best addressed first within a Regional Association, taking into account capabilities of the Members and severe weather issues that need to be tackled as a priority. Although WMO workshop and/or training in EPS, NWP, and nowcasting were deemed important, it was suggested that a demonstration project, involving EPS, other NWP models, nowcasting, interpolation techniques involving, through voluntary participation, a major RSMC, developing NMS(s), WWRP and disaster management agencies would contribute capacity building and improving links with disaster management agencies. Such a demonstration project would use a cascading approach to provide greater lead-time for severe weather. For example EPS based guidance could be used to identify several days in advance potential areas for severe weather.  Then higher resolution models would be used to refine the forecasts in the shorter range.  Finally in the very short term (few hours), nowcasting techniques or extrapolation techniques could be used to provide more up-to-date information. It would help demonstrate how NWP products and nowcasting/extrapolation techniques can be applied to improve severe weather forecasting, to help in decision-making, identify issues and gaps, and provide recommendations for future work.  

3.3.3 The CBS-MG agreed that such a demonstration project, focused on severe weather events such as heavy rainfall, severe wind storms or extreme temperature occurrences, should be developed as a concrete contribution of the WWW Programme to the new WMO Programme on natural disaster prevention and mitigation. It agreed that a small group composed of the rapporteur on severe weather and representatives from both developed and developing countries further develop the details and identify resources required. This would be further discussed during the ICT meeting prior to being presented at CBS XIII for further consideration. The CBS-MG noted that ACMAD, which is one of the Regional centres in Africa, could be a potential candidate for the demonstration project.

What did the last Executive Council  (June 2004) say on severe weather forecasting?

3.1.34
With regard to severe weather forecasting, the Council was pleased to note that CBS’ goal was to define methodologies to improve techniques to deliver forecasts to authorities and the public, including the concept of risk assessment by probabilities.  The Council asked CBS to give consideration to the development of guidance and support systems for forecasting.  In that respect, it was noted with satisfaction that CBS had started work on the development of WMO standards or recommended practices for weather forecasting as requested by Cg-XIV.  A first conceptual plan on the approach to tackle this task was being reviewed and would to be considered by the next CBS session.
