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EXECUTIVE SUMMARY
The third meeting of the Steering Group of the Severe Weather Forecasting Demonstration Project (SWFDP) was held in Geneva, Switzerland, from 23 to 26 February 2010, including a joint half-day session with the CAS GIFS-TIGGE Working Group.  
The Project Steering Group (PSG) reviewed the progress in the implementation of the SWFDP – Southern Africa and the SWFDDP – South Pacific Islands. The PSG assessed the subprojects’ achievements relative to the project’s goals and concluded that both subprojects are progressing well in most of the participating countries. However, it noted with concern that the three countries (Angola, Comoros and Democratic Republic of the Congo) faced varying difficulties to participate fully in the SWFDP – Southern Africa and suggested a need for special attention to be paid by the regional subproject management to bring them fully on board.  Additionally, the PSG discussed main issues and challenges from the subprojects and identified the need for tools for very short-range forecasting, including nowcasting, the rapid onset of localized severe thunderstorms, heavy precipitation and strong winds, in absence of radar coverage.  In this context, and noting that satellite data processing systems are able to generate new and powerful products for very short-range forecasting, including nowcasting, the PSG suggested that the possibility of engaging satellite centres (international and/or NMHS-based) in the SWFDP be explored through discussion of opportunities for interaction between the SWFDP and ET-SUP.
The PSG discussed verification activities in the SWFDP and agreed to update the verification sections of the SWFDP Overall Project Plan and the SWFDP Guidebook on Developing Regional Subprojects.  It recommended that the three global centres contributing to the SWFDP take responsibility for verification of the products they supply to the subprojects, using GTS surface observations they already have in their possession, and encouraged NMHSs to participate with the global centres in verification subprojects, and to contribute additional surface observation data.  

The PSG considered the information provided in regional reports regarding possible new regional subprojects for the future, in the timeframe of the next few years.  The PSG concluded with a prioritized list of possible new projects, as well as developed an additional project phase entitled: “Continuing Development Phase”, when the project has developed sufficiently its framework through its initial phases for it to be fully assumed under the responsibility of the respective Regional Association including the finding of the necessary resources to sustain the project.  
The joint session with GIFS-TIGGE WG concluded that the SWFDP regional projects could well serve as a trialing environment for promising outputs from GIFS, and the implementation of new products from TIGGE. 
The PSG agreed to update the SWFDP Overall Project Plan and the SWFDP Guidebook on Developing Regional Subprojects, as appropriate, to include additional aspects in the following areas:
(a)
Public Weather Services;

(b)
DRR;

(c)
Training;

(d)
Verification;

(e)
Collaboration with GIFS-TIGGE.
The PSG invited presentations from three application programme areas (hydrology/flash flood warnings, agricultural services, and marine meteorological and oceanographic services) for which the SWFDP could be extended (or integrated) to improve warning services from improved severe weather forecasting.  The PSG recommended synergies between the SWFDP and these programmes, however expressed caution that these applications should not detract from the main focus of the SWFDP.

GENERAL SUMMARY OF THE WORK OF THE SESSION

1.
OPENING OF THE SESSION

1.1
The third meeting of the Steering Group of the Severe Weather Forecasting Demonstration Project (SWFDP) was opened by Mr Bernard Strauss, Chairperson of the Steering Group, and Chairperson of the CBS OPAG on Data-Processing and Forecasting System (DPFS), at 0900 hours on Tuesday, 23 February 2010, in the WMO Headquarters, in Geneva, Switzerland. Mr Strauss welcomed participants to the meeting, and introduced Dr Geoffrey Love, the Director of the Weather and Disaster Risk Reduction Services Department, to address the meeting.
1.2
On behalf of the Secretary-General of the WMO, Dr Geoffrey Love welcomed participants to the meeting, to Geneva in general and to the WMO in particular. Dr Love recalled that the IPCC Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) states with increased confidence that some weather events and extremes would become even more frequent, more widespread and/or more intense during the 21st century.  He noted that the ever-increasing precision, reliability and lead-time provided by Numerical Weather Prediction (NWP) systems had led to increasingly skilful weather forecasting over the recent decades and would become ever more relevant in the future. They generally give an accurate indication of developing extreme weather events, thereby being a very relevant component of routine and severe weather forecasting and warning programmes at National Meteorological and Hydrological Services. In this context, he emphasized the important role of the Severe Weather Forecasting Demonstration Project (SWFDP) in building capacity for severe weather forecasting and delivery of warning services in countries where sophisticated NWP outputs are not currently used (or poorly used), by exploring and enhancing the application of outputs of existing NWP systems, available through WMO’s Global Data-Processing and Forecasting System (GDPFS).  He noted that much progress and achievement had been made in Southern Africa and, more recently, in the South Pacific Islands.
1.3
Dr Love noted that the Executive Council deeply supported the project and the expansion of its framework to encompass other severe weather-related phenomena and any other component(s) that would benefit and guide WMO Members, especially those in the developing countries, in their severe weather forecasting and warning programmes, and decision-making processes. He was pleased to inform the Project Steering Group (PSG) of the recent increase in staff providing support at the Secretariat to the project development and expansion.  He noted that the SWFDP framework had been facilitating cross-programme coordination within WMO as a means of increasing the overall effectiveness of the results.
1.4
In concluding, Dr Love expressed gratitude to participants in the meeting for their contributions to the work of the CBS Steering Group of the Severe Weather Forecasting Demonstration Project, which would continue to assist WMO to provide even better assistance to its Members in facing the challenges of improving severe weather forecasting and warning services, thereby contributing significantly to reducing the risk of disasters from weather-related hazards. Finally, he assured participants of the full support of his staff and concluded by wishing everyone a successful meeting and an enjoyable stay in Geneva.
2.
ORGANIZATION OF THE MEETING

2.1
The Project Steering Group (PSG) adopted the provisional agenda without change, as provided in Annex I to this report.
2.2
All documents submitted for the meeting are referenced and hyperlinked in the Documentation Plan (INF. 1), which had been posted on the WMO web site at:
http://www.wmo.int/pages/prog/www/DPFS/Meetings/SG-SWFDP_Geneva2010/DocPlan_SG-SWFDP.html 

2.3
The PSG agreed its hours of work and other practical arrangements for the meeting. Participants briefly introduced themselves, to facilitate interactions throughout the meeting. The list of participants in the meeting is provided in Annex II to this report.

3.
REVIEW AND EVALUATION OF SWFDP PROJECT

Introduction and background of the SWFDP 
3.1
The PSG recalled that the 2002 extraordinary session of the Commission for Basic Systems (CBS-Ext.02, Cairns, Australia, December 2002) (WMO-No. 955) briefly defined guidelines for an SWFDP concept, which were further developed at the Workshop on Severe and Extreme Events, held in Toulouse, France, in October 2004. The first and second meetings of the Steering Group of the SWFDP took place in Geneva, Switzerland, in December 2005 and March 2008, respectively.  

3.2
The PSG recalled that the SWFDP is an initiative to further explore and enhance the use of outputs of existing NWP systems, including ensemble prediction systems (EPS).  It aims to contribute to capacity-building and to help developing countries in particular to have available and implement the best possible use of existing NWP products for improving warnings of hazardous weather conditions and weather-related hazards.  Global-scale products, as well as data and information provided by other regional centres, are integrated and synthesized by a designated Regional Specialized Meteorological Centre (RSMC), which, in turn, provides daily guidance for short-range (days 1 and 2) and medium-range (out to day-5) on specified hazardous meteorological phenomena (e.g. heavy rain, damaging waves, etc) to participating National Meteorological Centres of the region.  This is a “Cascading” concept of the forecasting process.  

3.3
The PSG noted that the SWFDP had successfully improved severe weather forecasting through increased access to, and more effective use of outputs of numerical weather prediction systems for weather forecasters, who in turn have improved the delivery of warning services.  The SWFDP represents a systematic and practical approach for building capacity, and for transferring new knowledge and skills.  The PSG recalled that the planning of the first Regional Subproject in Southeast Africa was initiated in July 2006, which was implemented, starting in November 2006, for a 12-month period focused on heavy rain and strong winds. The SWFDP was currently being expanded to include all sixteen countries of southern Africa and to span all seasons and a number of meteorological and related hazards (heavy rain, strong winds, large waves, cold temperatures, etc.).  A second Regional Subproject was in its early stage of implementation for the South Pacific Islands (Fiji, Samoa, Solomon Islands, and Vanuatu), which addressed heavy rains, strong winds, and damaging waves.  Plans had initiated in Region Association II, with the recent workshop held in Hanoi, Viet Nam (February 2010), to consider a Regional Subproject for Southeast Asia.  Detailed information on the developments of these Regional Subprojects was provided by the chairpersons of the Regional Technical Implementation Teams and the RA II representative.

3.4
The PSG recalled that Fifteenth World Meteorological Congress (May 2007) recognized the early successes and benefits of the SWFDP to the participating WMO Members, especially those in the developing countries and LDCs, by improving their severe weather forecasting and warning services programmes, and enhancing their interaction with the Disaster Management and Civil Protection Authorities, thereby contributing significantly to reducing the risk of disasters from weather-related hazards.  Congress therefore:

(a) Decided that the SWFDP concept should be expanded and implemented throughout RA I and to other WMO Regional Associations, and requested the Commission for Basic Systems (CBS) to consider the possibility of implementing similar subprojects in Africa and the South Pacific Islands;

(b) Urged the participating NMHSs to provide timely feedback and on a routine basis so that a comprehensive evaluation of the subprojects could be performed, and gaps and areas of improvement be identified;

(c) Noted that the project was contributing significantly and in a very concrete way to capacity-building in the NMHSs through better understanding and use of numerical weather prediction (NWP) and ensemble prediction system (EPS) products;
(d) Allocated additional funds from the surplus budget to support further developments and expansion of the SWFDP, which was further supported by the Executive Council, at its sixtieth (June 2008) and sixty-first (June 2009) sessions. 
3.5
The PSG reviewed the outcomes from its second meeting on the overall planning and implementation of the SWFDP, which included technical issues, as well as, PWS and DRR aspects. It recalled that, based on proposals for future implementations of regional subprojects, the PSG had agreed that the regional subprojects RA I – Southern Africa, RA III (South America) and RA V (South-west Pacific) were of highest priority for the SWFDP, however it identified other regional subprojects in RA I, II and VI/II, that could be of benefit and had potential for development and implementation.
3.6
The PSG noted that CBS, at its fourteenth session (CBS-XIV, March/April 2009), reviewed the progress of the SWFDP, and agreed, inter alia, that the project was able to demonstrate: 

(a) An accelerated implementation into operational use of outputs of advanced NWP/EPS systems, including better understanding of the NWP/EPS products and their verification;

(b) Continuous learning by forecasters as an effective way of capacity building; 

(c) A sustainable “tight” cycle of demonstration, adapting to regional needs, evaluation, and operational implementation; 

(d) Its contribution to adopting and promoting the use of probabilistic forecasting methods; 

(e) Increase in the visibility, credibility, and value of meteorological services in public and economic sectors (enhanced aspects of public weather service delivery);

(f) A possible new role of RSMCs of the GDPFS to synthesize and to provide forecasting guidance on severe weather forecasting to regional groups of NMCs.  

3.7
The PSG also noted that CBS-XIV recommended: (1) to take advantage of existing and planned activities, infrastructure and experience, and wherever possible, GIFS FDPs be carried out in conjunction with CBS regional SWFDPs; and (2) the current (and any future SWFDP project) to nominate a liaison for GIFS development.  In addition, the PSG was informed that, noting the progress made by the Joint (WGNE/WWRP) Working Group on Forecast Verification Research in developing new verification techniques and participating in training of forecasters in the use of a real-time forecast verification system, the Executive Council encouraged collaboration between this working group and the newly established CBS expert group so that these research concepts are transitioned to operations and the involvement of both groups in the SWFDP efforts.  The PSG noted that verification activities had been gradually introduced in the SWFDP – Southern Africa. 
3.8
The PSG noted that the CBS Management Group (June 2009) recommended that the chairpersons of the OPAG-DPFS and OPAG-PWS coordinate the development of a strategy and suitable supporting documentation related to SWFDPs with the intention of recommending to EC-LXII (2010) a new WMO programme and budget element, within the WWW Programme, and carried forward to Congress (Cg-XVI, 2011).  The PSG noted that the SWFDP had so far been financially supported mainly from DPFS’, PWS’, and ETR’s regular budgets and savings, the Surplus budget, and extra-budgetary and in-kind contributions from some Members, mainly to support meetings and training events.  The PSG noted that the in-kind contributions represented significant expenditures and a major contribution made by the global centres participating in the project to implement their respective products, and especially by the Regional Specialized Meteorological Centres (RSMCs) Pretoria and Wellington which developed and implemented their RSMC Web sites as well as the production of their Daily Guidance Product.  In addition RSMCs La Réunion, Darwin, and Nadi are also acknowledged for maintaining or enhancing the normal operations to better support the SWFDP implementations.  The PSG therefore commended the hosting countries of all RSMCs and global products centres for their efforts in providing those contributions for the implementation of the SWFDP in Southern Africa and in the South-west Pacific.
Status of the implementation of SWFDP in Southern Africa

3.9
The PSG reviewed the progress in the implementation of the SWFDP in Southern Africa and recalled that its second phase concerned the broadening of participation of NMHSs from the initial five countries in the demonstration phase to all sixteen countries in the Southern African regions.  This phase is based on the same format and activities as the initial demonstration phase involving the SWFDP cascading mechanism from three global centres (Met Office, ECMWF and NOAA/NCEP), two RSMCs (Pretoria and La Reunion) and the sixteen NMHSs in Southern Africa, including the island states of Mauritius, Seychelles, Comoros and Madagascar.

3.10
Mr Eugene Poolman, chairperson of the Regional Technical Implementation Team (RTIT), presented the status and progress of the subproject and introduced the mid-term review report.  He expressed on behalf of the participating Southern African countries their appreciation to WMO for the support and coordination of the SWFDP project, and to the global centres for the products and support they provide to the Southern African region through this project.

3.11 The PSG agreed that the roll out of SWFDP activities to all sixteen countries was progressing well, consistent with the guidelines provided.  It noted that all sixteen countries had been actively participating in the training sessions, while the participation of three of them falls far short in the SWFDP required activities.  The PSG noted with concern that the three countries in question (Angola, Comoros and Democratic Republic of the Congo) faced varying difficulties to participate fully and suggested a need for special attention to be paid by the regional subproject management to bring them fully on board.   

3.12 The PSG noted that one meeting of the RTIT and two two-week training sessions were held up to now:
(a) The RTIT, whose membership included a senior forecaster from each country and from the regional and global centres, developed an implementation plan for this phase.  On request of the NMHSs the list of hazards to be monitored were extended from the original 2 (heavy rain and strong wind) to also include winter weather (very cold conditions and snow), high seas and flood potential.  Regional modelling was extended with the addition of products from the 10 km Aladin model of RSMC La Reunion to the SWFDP webpage.

(b) The training sessions included one week training on NWP, EPS and Meteosat satellite nowcasting applications.  The second week training was focussed on PWS activities, including building new and strengthening existing relationships between forecasters and disaster managers, and with the media.  This was achieved by inviting a disaster manager from each country to participate with the relevant country forecasters in the second week training session.  Ten disaster managers were able to attend these sessions, and this proved to be very beneficial for countries where links between NMHSs and DMCPAs were not as well established.  Special efforts were also made to train forecasters from the NMHSs to develop forecast verification systems and to acquire public feedback.

3.13
The PSG noted that feedback from the participating NMHSs was generally very positive about the guidance and model products, including the island states, which were very satisfied with the provision of marine information on high seas.  Mr Poolman presented the results of the subproject evaluation based on the mid-term report. The achievements relative to the project’s goals were summarized (and assessed):

· Improve ability of NMCs to forecast severe weather events (Significantly improved – it increased the skill and confidence of forecasters);
· Improve lead-time of alerting (Significantly improved – several events were detected and tracked 5 days in advance);

· Improve interaction of NMHSs and DMCPAs (Progressing well in most of the countries, however this was identified as an area for improvement, in particular in setting up formal mechanisms);
· Feedback on products from NMHSs (Area for improvement – mostly provided through quarterly reports, and personal communication).

3.14
The PSG was pleased to note that, consistent with the guidelines provided, the SWFDP in Southern Africa had made great progress in implementing PWS aspects, in particular on developing operational applications between NMHSs and DMCPAs and the media, and noted that specific user sectors needs would be addressed in the near future.

3.15
Main issues and challenges identified from the subproject include:

· The difficulty of NWP systems to predict severe tropical convection;

· The deficiencies in surface observations; and

· In some cases, the technical dissemination of warnings to end users. 
3.16
In this context, the PSG stressed the importance of exploring synergies with other initiatives and groups in order to address those issues, including with (a) GIFS-TIGGE on future forecasting systems, in particular in forecasting convective storms and developing calibration systems; (b) DRR on development of institutional collaboration and capabilities, in particular in those countries where adequate DRR structures are not in place; and (c) Flash Flood Guidance System (see agenda item 8).  However, the PSG expressed that an expansion of the SWFDP to include other hazards would require cautious consideration and a regional approach, bearing in mind that the early successes of the project was due to its simplicity and operational and practical focus.  
Status of the implementation of SWFDDP in South Pacific Islands

3.17
The PSG was pleased to note that following its guidance, plans for the Severe Weather Forecasting and Disaster risk reduction Demonstration Project (SWFDDP) were finalized at the Regional Subproject Management Team (RSMT) meeting, which was held in Wellington, New Zealand, in April 2009. The subproject would consist of two phases: a Pilot (involving Solomon Islands, Vanuatu, Fiji and Samoa) running from 1 November 2009 to 31 October 2010, and a full Demonstration phase (incorporating five other countries - Kiribati, Tuvalu, Tonga, Niue and Cook Islands), from 1 November 2010 to 30 November 2011 (see agenda item 4).
3.18
Mr Steve Ready, chairperson of the Regional Subproject Management Team (RSMT), presented the status of implementation of the subproject and showcased the MetConnect Pacific web site. He expressed appreciation on behalf of the participating countries to the global centres for the usefulness of their products over the South-west Pacific region.

3.19
The PSG noted that there are three RSMCs associated with the SWFDDP: Darwin, Nadi, and Wellington that agreed to be the lead SWFDP RSMC (geographical specialization) and develop the subproject web site, MetConnect Pacific, and produce daily guidance charts for the South Pacific window (150˚E to 150˚W, 2˚N to 25˚S). These guidance charts contain references to tropical cyclones and give more detailed information on rain, wind and waves related to other weather systems.

3.20
The PSG noted that it was a very busy 6 months in the lead up to the start of the subproject that saw the construction of MetConnect Pacific and a special forecaster’s tool for generating the South Pacific Guidance charts.  Various training activities were carried out including in-country visits to four Pacific Island countries, as well as a dedicated session during the Southern Hemisphere TC Course.  The PSG recognized the added value of these in-country visits, especially to centres with limited human resources (forecasters) and limited capability to pass on the training locally.  However, it agreed that a combination of in-country visits and 2-week training events would be ideal in the implementation of the project. 
3.21
The PSG noted that the first four months of the subproject had been very busy with centres having to deal with five tropical cyclones and one non-tropical cyclone-related significant weather event. Additionally, the PSG noted that the number of charts containing significant guidance, provided by the RSMC Wellington, had increased throughout the TC season. A large number of near threshold guidance was noted and is attributed to the low criterion, especially for large wave guidance, whose threshold is set at 2.5m.  The PSG further noted that the ECMWF wave products are set to 2m and 4m thresholds, which for this region is poorly set to assist forecasters in the preparation of the large wave guidance.  In this regard, the PSG requested the ECMWF to consider providing an additional product with a more suitable threshold.
3.22
Main issues and challenges identified from the subproject so far include:
· The production of the South Pacific Guidance (SPG) charts;
· Cultivating more interactive relationships between NMHSs and RSMCs;
· Ensuring the “End-to-end” process works especially at the service delivery end;
· Increasing the skill of NMHS forecasters in the use of EPS data;
· In absence of radar coverage, address very poor nowcasting tools in NMHSs;
· Potential for new guidance windows, one to the west, and another to the north of South Pacific Islands subproject window.
3.23
Additionally, the PSG noted that DRR had been included in in-country training, however PWS aspects had not explicitly been part of the initial subproject implementation.  Based on lessons learnt from the SWFDP – Southern Africa, it expressed the importance of addressing those aspects in the planning from early stages in the subproject development.  The PSG therefore recommended the chairperson of the RSMT to work with the PWS and DRR focal points in the region to further develop these aspects for the subproject implementation.
Met Office (UK) contribution to SWFDP

3.24
Mr Ken Mylne presented a summary of the support provided by the Met Office UK to the SWFDP in Southern Africa and in the South-west Pacific.  The Met Office is a contributing Global Centre, which provides a range of products from both the MOGREPS Global Ensemble and the high resolution deterministic model over Africa (Africa LAM).  The PSG noted that the MOGREPS global ensemble actually runs in two modes, a fully operational MOGREPS-G which runs to 3 days and a non-operational research MOGREPS-15 which runs to 15 days at ECMWF as part of the THORPEX TIGGE project. Products for the SWFDP are generated from both MOGREPS-G and MOGREPS-15, which include:
· Probability charts are generated for a number of severe weather thresholds of wind speed and precipitation for use in SWFDP. These charts are generated using direct model output from the global model ensembles and probabilities are estimated using a simple ensemble-member counting method;

· Site-specific forecasts for sites around the SWFDP regions. The meteogram provides a time-series forecast of precipitation, wind speed and temperature in the form of box and whisker plots illustrating the range of possible solutions in the ensemble forecast;

· Tropical cyclones are tracked in MOGREPS-15 and a variety of products generated. These products fall into two categories: (a) track products for existing storms which have been identified by the TC RSMCs and notified in TC bulletins; and (b) an objective identification of storms in the MOGREPS-15 fields, and therefore includes genesis of storms which form during the forecast period;
· Extra-tropical cyclone database and tracking system with the MOGREPS-15 ensemble in the S. Pacific region;

· Deterministic forecast charts from the high resolution deterministic model over Africa which helps support the SWFDP, the 20km resolution Africa LAM. 

3.25
The PSG expressed appreciation to the Met Office UK for its support and contribution to the project, noting the significant value of the products provided.  It encouraged the Met Office to continue to develop new products relevant to the region, including multi-model TC track products, which are of great relevance for the TC forecasting and warning services in both the Southern Africa and the South-west Pacific regions. 
ECMWF contribution to SWFDP

3.26
Mr Erik Andersson presented a summary of ECMWF’s contributions to the SWFDPs in southern Africa and in the southwest Pacific. ECMWF is one of the contributing Global Centres, providing a range of graphical products (charts and diagrams) from both the deterministic forecasts and the Ensemble Prediction System (EPS), focusing on early warning for severe weather and waves in the SWFDP areas. These are accessible via the ECMWF web site, on a password-protected page.

3.27
A near-final draft of new training material “On the operational use of products from the ECMWF Ensemble Prediction System (EPS)” by Anders Persson (consultant) and Tim Hewson (ECMWF) was provided.

3.28
The PSG was reminded of the on-going ECMWF forecaster training for WMO Members on the use of ECMWF products, including the dates for this year’s course: 11-15 October 2010. Applicants from WMO Member countries are not charged for this course. In addition, a limited amount of funding is available (provided by WMO) to support travel and subsistence. In 2009, this funding provided financial support for eight candidates from Botswana, Mauritius, Mozambique, Samoa, Seychelles, Solomon Islands, Vanuatu and Zambia who are participants in SWFDPs.

3.29
Recent enhancements to the service more generally provided to WMO Members include:

· Increase in spatial resolution of forecast data available to download from 2.5° to 0.5° (2009) latitude-longitude grid. The 2.5 degree data is available in GRIB edition 1, whereas the 0.5 degree data is available in GRIB edition 2. The plans are to discontinue the 2.5 degree data set following a transition period when both data sets are available in parallel;
· Addition of ensemble mean and spread (standard deviation) to available products (March 2010).
3.30
The PSG was pleased to note that ECMWF is committed to supporting the current SWFDPs and expects to be able to provide similar service to future SWFDPs in other regions.  To facilitate the process of supporting future SWFDPs and extensions (and possible follow-on subprojects) of the current subprojects, ECMWF plans to review its policy for such support.  A proposal will be developed and presented to ECMWF Council in June 2010, to which input from the PSG is welcomed.  The PSG expressed appreciation to the ECMWF for its support and contribution to the project, noting the value of the products provided.
NCEP contribution to SWFDP

3.31
Mr John Guiney presented a review of the support provided by NCEP for SWFDP subprojects in RA I and RA V.  The PSG recalled that the USA NOAA/National Weather Service (NOAA/NWS) had been providing NWP/EPS support for the SWFDP in RA I since its inception in 2006, along with ongoing support from the NOAA/NWS African Desk.  Meanwhile, the NOAA/NWS Weather Forecast Office (WFO) /RSMC Honolulu had been supporting the SWFDDP in RA V in several ways including the Pacific International Training Desk, and serving as a member of the RA V Regional Subproject Management Team.  In addition, WFO/RSMC Honolulu had been establishing a regional, 12 km Weather Research and Forecast (WRF) model encompassing the SWFDP area of interest.  The WRF model would provide improved NWP guidance for the SWFDP participating countries. The NOAA/NWS had also been in the process of developing a web site link for SWFDP RA V participating countries access to other NOAA/NWS NWP/EPS output.  
3.32
The PSG extended its appreciation to NCEP for its support to the SWFDP.  
Verification activities in the SWFDP

3.33
Mr Wilson introduced the document 3.4 (available at the meeting web address) on verification activities in the SWFDP - Southern Africa.  This document was written to support the verification training activities undertaken as part of the Regional GDPFS/PWS Training Workshop on Severe Weather Forecasting and Warning Services, held in Pretoria, South Africa, in November 2009, and was used as a basis for updating the verification sections of the SWFDP Overall Project Plan and the SWFDP Guidebook on Developing Regional Subprojects (see Annexes III and IV).  In summarizing the document three main points were emphasized: (a) motivation and reasons to verify forecasts; (b) the verification methods selected for use in the Southern Africa SWFDP; and (c) recommendations for verification of all the forecast products.
3.34
The PSG noted that the verification activities at the NMHS level were improving steadily, and that most participating NMHSs were carrying out the verification according to the suggested methods.  The PSG also noted that further improvements could be made by clarifying the definition of the severe weather event being verified.  At the RSMC level, verification methods had been agreed, and work was expected to start within the following month on the verification of the severe weather guidance charts. The PSG pointed out that there had been very limited verification done on any of the global centre products, and therefore strongly recommended that the three global centres contributing to the SWFDP take responsibility for verification of the products they supply to the subprojects, using GTS surface observations they already have in their possession. NMHSs are encouraged to participate with the global centres in verification subprojects, and to contribute additional surface observation data.  

4.
REGIONAL REPORTS – PERSPECTIVES FOR SUBPROJECTS
Regional Association I (Africa)
4.1
Mr James Kongoti referred to the detailed report on the progress of the SWFDP in Southern Africa (see agenda item 3), including the activities that were carried out, and proposed to replicate these activities to other regions of RA I, particularly one in the East/Central Africa region, and another in the West Africa region. These regions are also prone to severe weather that includes: strong destructive winds; thunderstorms; heavy precipitation resulting in floods and land/mudslides; lightning; severe storms over the lakes and ocean; ocean waves; among others.

4.2
Both RSMC Nairobi and RSMC Dakar were running limited area models operationally, High Resolution Regional Model (HRM) at 14 and 28 km resolutions, and the Weather Research Forecasting Model (WRF EMS) at 15.5 km resolution initialized at 00 and 12 UTC.  By utilizing the cascading (forecasting) approach to provide greater lead-time for severe weather, these RSMCs could also contribute to the capacity building and enhance the links with Disaster Management or Civil Protection Authorities (DMCPA) including the media for their respective subregions. It is envisaged that a subset of the following countries could participate in the subprojects at start-up; for East/Central Africa: Tanzania, Uganda, Rwanda, Burundi and Ethiopia, while for West Africa: Burkina Faso, Gambia, Guinea, Mali, Mauritania and Niger.  The PSG noted that Tanzania could participate in the East/Central Africa subproject in addition to its current participation in SWFDP - Southern Africa.  It pointed out that eventually Tanzania could have a specific role to play in the East/Central Africa subproject to facilitate a more rapid implementation and possibly lead capacity building in the East/Central Africa region.  Additionally, the PSG noted that the NCEP Africa Desk helped in developing the expertise in RSMC Nairobi and it could eventually provide support to further developing the RSMC Dakar. 
Regional Association II (Asia)
4.3
Mr Yuki Honda presented information on the newly proposed SWFDP in Southeast Asia and mentioned the possibility of other sub-regional SWFDP in RA II.  The PSG noted that the Regional Association II, at its fourteenth session (Tashkent, Uzbekistan, December 2008), requested its Working Group on Disaster Risk Reduction and Service Delivery (WGDRS) to consider developing a SWFDP RA II subproject in Southeast Asia. Mr Lai, the chairperson of WGDRS, had been developing an idea and the WMO conducted, in response to his proposal, a Workshop on SWFDP Development for Southeast Asia in Ha Noi, Viet Nam, from 2 to 5 February 2010. Participating countries were Lao PDR and Thailand (as NMCs), Viet Nam (as NMC and Regional Centre), Hong Kong China; RSMCs Tokyo and New Delhi (as Regional Centres) and China (CMA), Japan (JMA) and Republic of Korea (KMA) (as Global Centres). Although Cambodia was absent, it expressed its strong interest in participating in the SWFDP. All participants agreed in principle that the implementation of the SWFDP would be technically feasible and would bring benefits in terms of enhancement of technical capacity in operational forecasting and advancement in weather service delivery to participating Members. The targeted severe weather events are (in order of decreasing priority): (a) tropical cyclone (TC) track, intensity, structure changes and landfall process, (b) heavy rain triggered by TCs, SW and NE monsoon, troughs and ITCZ migration and orography, etc. The participating NMCs were requested to develop national plans for service delivery, for communication/contact channels and outreach programme and for review processes of validation, feedback, analysis and reporting from the PWS viewpoint. The proposed target domain is bounded by 10°S, 40°N, 80°E and 140°E for monitoring, analyzing and predicting the various severe weather events. To develop a draft Implementation Plan, a small subproject development team would be set up soon. The approximate schedule is as follows: 
(a)
Official letters to be sent to PRs by Mar. 2010;

(b)
Management meeting to discuss the draft Implementation Plan in Feb/Mar 2011;

(c)
Preparatory training workshop in the same time;

(d)
Finalization of Implementation Plan by May 2011; and 
(e)
Field phase from Jun. 2011 to May 2012. 
4.4
The ongoing RA II Pilot Project on City-specific NWP forecasts could be considered for synergy with a SWFDP subproject. 
4.5
The PSG noted that there was another possibility of regional SWFDP in South Asia. WMO and the Asian Disaster Preparedness Centre (ADPC) developed a joint project proposal for “Reducing risks in low elevation coastal zones to tsunami and other natural hazards” for Maldives, Myanmar, Sri Lanka and Thailand, including one project component that applies the concepts of SWFDP. Although the proposal was submitted in late 2008 to the UNESCAP Regional Tsunami Trust Fund, its consideration was suspended due to the change of the funding strategy.  A revised proposal with additional targeted countries, Bangladesh and India, will be prepared for submission in 2010.   Another possible SWFDP subproject is regarding TC forecasting in the Bay of Bengal. Consultation is needed with the ESCAP/WMO Panel on Tropical Cyclones, whose members are India (also as RSMC TC New Delhi), Maldives, Myanmar, Oman, Pakistan, Sri Lanka and Thailand.  The PSG realized that there is an overlap between these two proposals and therefore recommended that a coordinated approach in this region is needed to avoid duplication of efforts and inefficient use of resources.
Regional Association III (South America)

4.6
Mr Reinaldo Silveira presented the status of the SWFDP for RA III and summarized the outcomes from the Workshop Training on GDPFS and PWS aspects for RA III, held in Brazil, in September 2008, with support of WMO, INMET and SIMEPAR. 
4.7
The PSG noted that the SWFDP-RA III had been prepared since 2006, including a draft of the implementation plan. It further noted that the subproject was expected to be launched in 2010, depending on support from WMO and participation of all NHMSs involved.  A draft implementation plan was submitted to the WMO Secretariat as well as to the Chair of the PSG.  The proposed subproject included the South, Southeast and Central regions of RA III, such as South of Brazil, Paraguay, Uruguay, Chile, Argentina, Bolivia and Peru, RSMCs Brasilia and Buenos Aires.  In addition, the SWFDP - RA III also included some specialized centres, which would provide tools for nowcasting, as SIMEPAR, Asunción, Meteofa and CPTEC.  The PWS and DRR subjects would also be addressed in the subproject. Operationally, the IP envisages that the Global Centres would provide Global NWP products to RSMCs and NMHSs daily. Additionally, some NMCs run Limited Area NWP Models for all or part of southern South America that could be also provided to other countries.  RSMCs Brasilia and Buenos Aires would prepare and distribute severe weather forecasting guidance products to NMHSs daily (out to day-5). All NMHSs may use such guidance to forecast severe weather and produce warnings about severe thunderstorms, rain, snow, wind or cold, and deliver services to public (through the media) and DMCPA. NMCs would provide daily reports, according to the evaluation criteria of SWFDP and RSMCs would provide quarterly and final evaluation of the subproject. 

4.8
The PSG noted that there were a number of initiatives in the region that could contribute and/or benefit from a SWFDP, including the development of a Virtual Centre for dissemination of early warning of severe weather events. The PSG also noted that progress had been slow in getting the required written commitments of Members to participate in the subproject.  It recommended that the situation in RA III be re-evaluated, including the identification of gaps in ongoing activities relative to SWFDP goals and activities, in order to adapt the SWFDP subproject proposal to complement existing initiatives to address the needs of the countries in the region.
Regional Association IV (North America, Central America and the Caribbean)

4.9
Mr John Guiney informed the PSG that as part of a 2007 WMO initiative to develop multi-hazard (meteorological, hydrological and climate-related hazards) early warning system projects, RA IV/Central America was selected as a pilot project. It also noted that RA IV established a Regional Planning and Advisory Group (RPAG) with representation from RA IV working groups, NOAA/NWS, and other key UN and NGO partners/stakeholders. The RA IV early warning system pilot project, Central America Pilot Project on Early Warning Systems for Hydrometeorological Hazards, submitted for funding to the World Bank (WB) in February 2009, is focused on river and flash flooding resulting from heavy rainfall associated with Tropical Cyclones.  The PSG noted that to date, funding had been secured for portions of the project from the WB and the USA Voluntary Cooperation Program.  
4.10
The goals of the pilot project are in alignment with, and would benefit from, the objectives of the SWFDP focus on improving severe weather forecasting and service delivery. The pilot project’s emphasis on flooding, resulting from heavy rainfall associated with Tropical Cyclones, is consistent with the focus of SWFDP subprojects.  The ability to improve/enhance the NWP/EPS products available to Costa Rica, El Salvador and Nicaragua on heavy precipitation would improve their ability to increase lead times for flash flooding, and identifying forecast, service, and technological gaps, and areas for improvement. This would result in a more effective warning system and improved service delivery. In addition, the subproject would benefit from past work and expertise from the PWS programme which had already been integrated into SWFDP.  

4.11
The PSG was informed that the RA IV, at its fifteenth session (Nassau, Bahamas, April/May 2009), noted that the SWFDP had achieved significant results and benefits relative to the GDPFS and PWS programmes in the SWFDP in Southern Africa.  It also noted that RA IV requested that relevant regional working groups consider a SWFDP subproject in RA IV as a method for enhancing GDPFS and PWS, and contributing to disaster risk reduction goals, in developing counties. The presentation by WMO DRR during the meeting encouraged the SWFDP Steering Group to utilize DRR coordinated projects as an entry for SWFDPs.   

4.12
In recognition of RA IV interest in pursuing an SWFDP subproject, and the alignment/linkage of the Central America pilot project with the overarching goals of the SWFDP, the PSG supported the establishment of a SWFDP subproject for Costa Rica, El Salvador and Nicaragua with possible extension to other countries, in parallel with the multi-hazard early warning system pilot project.  The final approval for the subproject is subject to an evaluation of some additional information from RA IV and regional centres. This data gathering and evaluation process should be completed by mid-2010.

4.13
In addition, the PSG recommended that, if feasible, a brief overview of SWFDP be provided as part of the training workshop on multi-hazard early warning systems being held in conjunction with the RA IV Workshop on Hurricane Forecasting and Warning, and Public Weather Services, scheduled at RSMC Miami Hurricane Center, in March 2010.
Regional Association V (South-West Pacific)
4.14
Mr Ian Shepherd presented an overview of the progress of the pilot phase of a SWFDP subproject in the South-west Pacific area, called the Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project (SWFDDP-RAV, see agenda item 3), and proposed possible extensions of this subproject or additional subprojects in RA V, including a ‘western window’ in the Australian-south Asian region.  The PSG agreed that the SWFDP could provide a framework for the sustainable development of RSMCs and NMHSs in RA V and has the potential to significantly improve warning and advisory services to national disaster management agencies, the media and the public, especially in Small Island Developing States and Least Developed Countries in the region. 

4.15
The PSG recalled that the first SWFDP subproject in RA V had been progressing well.  The subproject is focussed on forecasting tropical cyclones, strong wind and heavy rainfall events not associated with tropical cyclones, and also on marine effects such as long-period swell waves in the south Pacific region.  A pilot phase of the SWFDDP-RAV commenced in November 2009, involving four NMHSs in Fiji, Samoa, Vanuatu and the Solomon Islands, and three RSMCs in Wellington, Nadi and Darwin. The primary objective of the pilot phase is to establish the technical operating infrastructure of the demonstration subproject incorporating the SWFDP cascading process. The lead RSMC in Wellington had been providing guidance products through the subproject web portal, MetConnect Pacific. 

4.16
NWP products tailored for the subproject include probabilistic tropical cyclone and marine chart and EPSgrams provided by the UKMO and ECMWF.  Subproject implementation had been assisted by the Australian Bureau of Meteorology and MetService NZ in the form of temporary staffing support for RSMC Nadi, website development, subproject management and training. The first progress report on the SWFDDP-RAV pilot phase was expected in late March 2010.  

4.17
The full demonstration phase of SWFDDP-RAV was planned to commence in November 2010, involving an expanded group of countries, including Tonga, Niue, Cook Islands, Tuvalu and Kiribati.  The demonstration would trial new or improved briefing products for National Disaster Management Offices (NDMOs) and the media, including flood, large swell and storm surge advisory products.

4.18
Additional SWFDP subprojects had been proposed for RA V, incorporating extensions to the subproject domain, improved DRR and PWS aspects and the development of improved forecasting guidance using THORPEX research, in particular GIFS-TIGGE, on high-impact weather events. 

4.19
The PSG noted that RA V NMHSs not involved in the SWFDDP, notably Papua New Guinea, Indonesia, Timor-Leste and Australia, had indicated that the SWFDP would be of considerable benefit if extended into their own countries. A ‘western window’ to the RA V subproject was proposed, in which RSMC Darwin could take the lead regional role, providing guidance for NMHSs, including Tropical Cyclone Warning Centres in Jakarta, Port Moresby and Australia. Preparations for a western window implementation could commence prior to 2011, subject to the availability of resources. 

4.20
A separate extension of the SWFDDP-RAV area into the northern hemisphere encompassing the Philippines and the Federated States of Micronesia was another possibility, with guidance products provided by the US National Weather Service in Honolulu and JMA.

4.21
The PSG also noted that the first progress report for the SWFDDP-RAV and proposals for future extensions in the region would be presented for discussion at the fifteenth session of RA V, to be held in Indonesia, in April 2010.  Any future extensions of the SWFDP in RAV would be contingent on the successful progress of the full demonstration phase commencing in the 2010/11 wet season.  Additionally, the PSG strongly recommended that these proposals be presented at the RA V TC Committee session in order to ensure full coordination with and engagement in existing frameworks in the region, including with regard to roles and responsibilities of RSMC and TCWCs in the region.
4.22
The PSG questioned the communication aspects in the region and learned that these often fail, however there are other facilities, such as RANET and EMWIN (satellite-based), that are implemented in the region, especially at the national level, that could be used in disseminating the information.
4.23
The PSG noted that the proposals for new subprojects that covered contiguous geographical areas and therefore stressed the need for coordination between the RSMCs of these regions to ensure consistency of the guidance information provided to adjacent and overlapping areas.  In order to facilitate implementation of future subprojects, the PSG requested the RSMC Wellington to consider sharing with other RSMCs the technologies associated with developing tools for the SWFDDP in the South-west Pacific, including the web site,.
Regional Association VI (Europe)

4.24
Mr Ken Mylne presented some proposals relating to possible future implementation of the SWFDP ‘concept’ in WMO RA VI.  The PSG was informed that Regional Association VI (Europe), at its fifteenth session (XV-RA VI, Brussels, Belgium, September 2009), established a revised working structure including a Working Group on Service Delivery and Partnership (WG-SDP) that would 'consider developing an SWFDP regional subproject as a method for enhancing the GDPFS and PWS and further contributing to disaster risk reduction goals in affected countries.' The RA VI Management Group (February 2010) reviewed the WG-SDP work plan and decided to establish two task teams which are of relevance to the SWFDP:
(a)
Task Team on Warning Services (TT-WS), to ‘Analyse possible improvements of warning capabilities of NMHSs of the Region for scope of RSMC guidance products for warning services and ECMWF forecast and severe weather guidance in close liaison with METEOALARM’.  The definition of what products/data an RSMC with geographical specialisation should provide is not clear.
(b)
Task Team on Cooperation and Sustainable Programmes (TT-CSP), with ‘supporting cooperation model projects with the World Bank, ISDR and UNDP (e.g. SEEDRMAP) in South East Europe and the Caucasus and to develop recommendation to the RA VI Management Group for scaling up of these projects as relevant to other countries in RA VI’. 
4.25
The PSG agreed that these two task teams had a clear opportunity to learn from and build on the experiences of the SWFDPs to help define what the ‘suite’ of NWP based products/data an RSMC with geographical specialization should comprise.  In this context, the PSG pointed out that this work would help to identify some of the possible changes that could be proposed as an amendment to the Manual on the GDPFS, which is in accordance with the CBS statement that ‘the project was able to demonstrate a possible new role of RSMCs of the GDPFS to synthesize and to provide forecasting guidance on severe weather forecasting to regional groups of NMCs’.

4.26
The PSG also agreed that the work of the TT-CSP meanwhile has clear synergies with the SWFDP and should therefore be planned in close coordination with the SWFDP Steering Group.  The PSG therefore felt that there was no need for a formal regional subproject in RA VI taking into account the existing regional capacities and structure that could already be arranged to provide support to NMHSs in South East Europe and the Caucasus.
5.
JOINT PLANNING WITH GIFS-TIGGE WORKING GROUP
5.1
Following the recommendation by CBS-XIV (March/April 2009), a joint session was held with the Commission for Atmospheric Sciences (CAS) Global Interactive Forecast System / THORPEX Interactive Grand Global Ensemble (GIFS-TIGGE) Working Group to discuss possible interactions with proposed GIFS-Forecast Demonstration Projects and potential benefits of innovative GIFS products for operational weather forecasting, and their added-value to those SWFDP regional subprojects that are in progress.  In particular, and based on discussions in the previous agenda items, the PSG developed a set of requirements that were presented to the GIFS TIGGE WG at the joint session.

5.2
The two groups agreed to take advantage of existing and planned activities, infrastructure and experience, and wherever possible, GIFS developments be trailed in conjunction with CBS regional SWFDPs. They also agreed on collaborating arrangements to formally establish liaison between the SWFDP and GIFS developments.  The PSG agreed to better reflect this collaboration in the SWFDP Guidebook on Developing Regional Subprojects (see Annex IV).  

5.3
The minutes of this joint session are provided in Annex V to this report. 
6.
PUBLIC WEATHER SERVICES (PWS) INPUT FOR THE SWFDP OVERALL PROJECT PLAN AND GUIDEBOOK

6.1 Recognizing the need for updating the SWFDP Overall Project Plan and SWFDP Guidebook on Implementing Regional Subprojects to enhance the PWS aspects, which are required for the planning and implementation of the SWFDP, the PSG reviewed these documents and agreed on a number of additions/modifications as provided in Annexes III and IV, including on training aspects. 
6.2
The PSG agreed on a statement that describes the mission of the SWFDP, as follows:

‘To assist NMHSs achieve their basic mission of helping save lives and protect property of their citizens’.
It further agreed that this statement should be recommended to CBS, at its forthcoming session, in November 2010, for inclusion in the SWFDP reference documentation.
7.
DEVELOPMENT OF DISASTER RISK REDUCTION (DRR) STRATEGIES AT NATIONAL AND REGIONAL LEVELS AND INPUT FOR THE SWFDP OVERALL PROJECT PLAN AND GUIDEBOOK

7.1
The PSG realized that to date, most countries had been reactive to disasters focusing their resources on post disaster relief and response operations (humanitarian approach). According to the United Nations International Strategy for Disaster Reduction (UN-ISDR), many countries still need to develop their Disaster Risk Management (DRM) and emergency preparedness institutional capacities and planning at national to local levels to be able to take proactive actions to reduce risks associated with disasters.

7.2
The PSG noted that the adoption of the Hyogo Framework for Action (HFA) by 168 countries in 2005 brought a new paradigm in DRM with a strong focus on the importance of ex-ante investments in prevention and preparedness strategies providing governments with guiding principles for reducing risks for disasters associated with natural hazards. The PSG also noted that the implementation of HFA and increasing awareness of risks associated with hydro-meteorological hazards within a changing climate are leading to a number of opportunities in Disaster Risk Reduction (DRR) for the NMHS. This requires a better understanding of DRM institutional capacities, partnerships and receptiveness to working with NMHS in different countries. Lack of clear DRM policies, national planning, legislation and institutional capacities in DRM impedes utilization of NMHS’s information for saving of lives and livelihoods.

7.3
To ensure that technical capacities developed through the Severe Weather Forecasting Demonstration Project are effectively used for disaster preparedness and prevention by disaster risk management agencies, the PSG recommended that:

(a) When considering the initiation of SWFDP subprojects, due consideration should be given to the analysis of DRM institutional capacities and receptivity to engage with NMHS provided by the DRR programme;

(b) DRR coordinated projects (such as the Southeast Asia and the Central America and the Caribbean projects) could provide opportunities for initiation of SWFDP subprojects to build the technical capacities of the NMHS, in collaboration with Regional Associations. Particularly for these subprojects, funding for technical capacity development could be raised through concrete proposals and presentation to potential donors. In this regard, cooperation for development of such proposals would be sought between DRR and the PSG;

(c) Upon request by the PSG, the DRR Programme could assist with development of DRR strategies at national and regional levels on a subproject-by-subproject basis;
(d) A template for assessing utilization/benefits of warnings issued by NMHS (under the SWFDP) from the disaster risk management agencies should be developed by PWS as part of the SWFDP Guidebook on Developing Regional Subprojects. Feedback obtained directly from these agencies would ensure continuous improvement of the SWFDP’s usefulness of warning services at national level. The template could be used to collect information that would be part of the quarterly reporting by the NMHS and evaluation of the progress of the subproject;

(e) A generic basic set of standard operational procedures between NMHS and disaster risk management agencies to ensure effective use of the SWFDP products by these agencies should be developed as well, by DRR in consultation with PWS. The procedures, including for ongoing exchanges, as well as contingency planning, and exercising and evaluating emergency procedures, should be adapted to suit specific hazards, national circumstances and structures in individual countries. 
7.4
The PSG agreed that activities referenced in paragraph 7.3 (a) to (c) of the above should be included as part of the role of the Secretariat in the SWFDP Overall Project Plan (see Annex III), and items in paragraph 7.3 (d) and (e) should be included in the SWFDP Guidebook on Developing Regional Subprojects (see Annex IV).
8.
DEVELOPMENT OF FUTURE DIRECTIONS

8.1
The PSG invited presentations from three application programme areas for which the SWFDP could be extended to improve warning services from improved severe weather forecasting.  These areas are: hydrology/flash flood warnings, agricultural services, and marine meteorological and oceanographic services.   
Flash Flood Guidance System, and the Southern African Regional Flash Flood Guidance Project 
8.2
Mr Mohamed Tawfik (Division of Basic Systems in Hydrology) informed the PSG that the main objective of the Flash Flood Guidance Systems (FFGS) is to contribute toward reducing the vulnerability of regions around the world to hydrometeorological disasters, especially flash flood, by developing and implementing flash flood guidance systems (linked globally) to strengthen regional capability to develop timely and accurate flash flood warnings. Technical assistance includes: (a) the development and implementation of the flash flood guidance and warning system; and (b) research and development into system enhancements. Infrared and microwave technology for satellite rainfall estimates are utilized, and training and capacity building on system operations and applications to disaster risk reduction are provided. This approach would provide a tool for each country within a specified region, such as Mekong Delta and Central America, to access the data and information needed to develop alerts and warnings for flash floods. 

8.3
Mr Poolman informed the PSG that the Southern African Regional Flash Flood Guidance (SARFFG) project is one of the sub-regional projects of the WMO’s global FFGS programme.  The PSG noted that development activities in this project had already started and an operational system would be available within a couple of years.  Seven countries in Southern Africa (Namibia, Botswana, Mozambique, Zimbabwe, Zambia, Malawi and South Africa), a regional centre (RSMC Pretoria) and a global centre would participate in the SARFFG through a mechanism of cascading of information to the NMHSs.  SARFFG involves a combination of regular hydrological modelling for small catchments (approximately 200 km2) over the entire domain with real time precipitation information from satellites to determine catchments with the potential of experiencing flash floods.   
8.4 The PSG agreed that similar to SWFDP, the SARFFG would allow forecasters in NMHSs to use the information received from the global and regional centres to issue nowcast information on potential flood to the disaster management structures in their countries.  The PSG expressed the importance of developing an excellent collaboration between weather forecasters and hydrologists, and between weather forecasters and disaster managers in each country for the success implementation of the SARFFG.  Recognizing the similarities between the SWFDP activities and the SARFFG system, the PSG recommended synergy between the cascading frameworks of SWFDP and the SARFFG to maximize existing structures in the region.
Weather Hazards to Agriculture and NWP Forecasts
8.5
Mr Robert Stefanski (Agricultural Meteorology Division) briefed the PSG of the weather hazards to agriculture and noted the potential of using NWP for agricultural applications.  It noted that the Commission for Agricultural Meteorology focuses on the following aspects of agriculture: row crops, tree crops, forests, livestock (animals and rangeland), and food aspects of fisheries (i.e. aquaculture). 
8.6
The PSG only discussed tactical agricultural applications (1 to 14 days) in relation to potential applications with the SWFDP.  Two key questions for agrometerological applications were addressed: (a) what are the weather / climate events that impact agricultural decision-making, and (b) how to relate weather / climate information to meaningful agricultural actions / practices.  The PSG noted that several agricultural decisions are influenced by weather, but for an SWDFP the relevant agricultural operations were sowing/planting, crop harvest and post harvest operations, prevention of damage due to chilling, frost and freezing and forestry operations (fire danger ratings / fire behaviour). 
8.7
The PSG realized that many agricultural users (farmers, extension agents, and government officials) already use general and NWP forecasts to aid them in decision-making.  The weather hazards that cause direct agricultural losses include frost, heavy rain / floods, strong winds, hail, sand and dust storms, forest and bush fires, and drought.  The PSG noted that there are several preventive actions based on weather warnings, which include: direct measures to protect crops (i.e. frost), spraying for pests/ diseases, harvesting maturing crops (vegetables, grain), sheltering livestock, strengthen infrastructure (houses, roads, crop storage), and mobilizing resources for field operations (fire).   
8.8
The PSG also noted that NWP forecast output are used as input into agricultural applications such as crop, pest, and disease models, and then generating and disseminating products from this process to the agricultural community.  These types of applications included: statistical downscaling of NWP; forest fire danger rating and fire behaviour; crop pest and disease forecasting; animal pest and disease forecasting; irrigation scheduling; drought Prediction (up to two weeks); and crop Production forecasting.  Actual examples included: COSMO (COnsortium for Small scale MOdelling), 2 km, limited area, short-range forecasting system that outputs several agrometeorological parameters; the Italian Institute for Biometeorology’s (IBIMET) Desert Locust Monitoring project for Mauritania and Senegal (www.case.ibimet.cnr.it/sahel/); fire danger rating forecasting in Europe (http://effis.jrc.ec.europa.eu/current-situation) and the United States; and several agricultural pests and diseases (foot and mouth disease, soybean Rust, and wheat Stem rust). 

8.9
The PSG agreed that agricultural meteorology applications could be considered in different stages of development of the SWFDP, depending on the region. It also agreed to consider this application area during the discussions on prospective subprojects, especially on capacity building aspects.  The PSG recommended that depending on the regional subproject, representatives from agricultural management agencies/organizations should be invited to participate in SWFDP training activities to strengthening mutual awareness and to build working relationships. However, the PSG expressed caution that agricultural applications should not detract from the main focus of the SWFDP.
Enhancing Marine Meteorological Forecasting and Warning Services
8.10
Mr Edgard Cabrera (Marine Meteorology and Ocean Affairs Division) briefed the PSG of the MMOP activities for enhancing marine meteorological forecasting and warning services. In addition to the marine aspects addressed by the SWFDP in Southern Africa and in the South-west Pacific, the PSG noted that the Coastal Inundation Forecasting Demonstration Project (CIFDP) had been initiated for building improved operational forecasts and warnings capability for coastal inundation from combined extreme waves, surges and river flooding events.  This project would contribute to the implementation of the Storm Surge Watch Scheme in basins subject to tropical cyclones, as requested by the Executive Council.  The PSG agreed that this project complements the SWFDP and recommended a coordinated approach especially in coastal inundation-prone regions where the SWFDP had been implemented, such as the SWFDP in South-west Pacific.
8.11
The PSG noted that an end-to-end project on enhanced marine meteorological forecasting and warning services in the North-west Africa and Macaronesia has commenced implementation with the collaboration of Spain.  This 4-year project initiated in July 2009 will:
(a)
Support a node of marine meteorology. This node would possibly make a close collaboration of Spain, the Regional Specialized Meteorological Centre (RSMC) at Dakar and the NMHS participants in this pilot project. 

(b)
Build up capacity of West African NMHSs involved so that they become autonomous regarding the activities of marine meteorology (storm surge and wave) monitoring and forecasting.

(c)
Provide specific tools and technology transfer to the West African NMHS involved in the project in order to improve marine meteorology predictions, and the enhancement of marine meteorological services for maritime safety and fisheries management.
8.12
Another project that addresses marine aspects had been implemented with the support by the United States of America. The PSG agreed that there are synergies between these projects and the SWFDP, in particular in relation to the proposal for West Africa (see agenda item 4), and recommended a coordinated approach for the proposal in this region.  
Updating SWFDP Overall Project Plan and SWFDP Guidebook on Developing Regional Subprojects
8.13
Based on discussions under previous agenda items, the PSG agreed to update the SWFDP Overall Project Plan and the SWFDP Guidebook on Developing Regional Subprojects, as appropriate, to include the following aspects:
(a)
Public Weather Services aspects;

(b)
DRR aspects;

(c)
Training;

(d)
Verification;

(e)
Collaboration with GIFS-TIGGE.
8.14
The PSG decided to establish two breakout groups to write the content related to training and verification, which was in the updated versions of the SWFDP Overall Project Plan and the SWFDP Guidebook on Developing Regional Subprojects (see Annexes III and IV).
Prospects and Priorities for Regional Subprojects 

8.15
The PSG considered the information provided in regional reports regarding possible new regional subprojects for the future (see agenda item 4), in the timeframe of the next few years.  A list of these prospective subprojects is found below.  

	Sub-region
	Participating Countries
	Existing RSMC
	Proposed Regional Centre
	DRR project and/or DRM institutional capabilities

	Regional Association I

	East/Central Africa
	Uganda, Rwanda, Burundi, Ethiopia, Sudan, Somalia, Congo and Kenya
	Kenya (Nairobi)
	--
	--

	West Africa
	Senegal, Burkina Faso, Gambia, Guinea, Mali, Mauritania and Niger
	Senegal (Dakar)
	--
	--

	Regional Association II

	Southeast Asia
	Lao PDR, Cambodia, Thailand and Viet Nam
	--
	Viet Nam
	Lao PDR and Cambodia

	South Asia – Bay of Bengal
	Myanmar, Bangladesh, Maldives, India and Sri Lanka
	India (New Delhi)*
	Thailand
	

	Central Asia & Caucasus
	Kazakhstan, Kirgizstan, Tajikistan, Turkmenistan, Uzbekistan, Armenia, Azerbaijan and Georgia
	--
	--
	Kazakhstan, Kirgizstan, Tajikistan, Turkmenistan, Uzbekistan, Armenia, Azerbaijan and Georgia (Not yet proposed by RA)

	Regional Association III

	South-eastern and Southern South America
	Brazil, Argentina, Paraguay, Uruguay, Chile, Bolivia, Peru
	Brazil (Brasilia) and Argentina (Buenos Aeries)
	--
	--

	Regional Association IV

	Central America
	Costa Rica, El Salvador and Nicaragua
	USA (Miami)*
	Costa Rica
	Costa Rica, El Salvador and Nicaragua

	Regional Association V

	Western window
	Indonesia, Papua New Guinea, Australia, Timor-Leste and Philippines
	Australia (Darwin)
	Indonesia (Jakarta)
	Indonesia and Philippines


* RSMCs with activity specialization for Tropical Cyclone Forecasting
8.16
The PSG further considered this list with the view of deciding relative priorities, and the degree of readiness of project-critical elements for SWFDP subproject development.  The following were decided, in three categories of priority: 

Priority 1: 

RA I  

Central/East Africa, starting with a focus on the countries bordering on Lake Victoria (Kenya, Tanzania, Uganda), with RSMC Nairobi, and within the East African Community.  

RA II 

Southeast Asia, including Cambodia, Lao PDR, Thailand, and Viet Nam, with the role of the regional centre to be developed at Hanoi with the support of Hong Kong Observatory.  The PSG noted the results of the recent SWFDP – Southeast Asia Development Workshop, and agreed in principle with its outcomes.  

RA V 

“Western Window” of the Pacific Islands, including possibly Indonesia, Timor-Leste, Philippines and Papua New Guinea, with RSMC Darwin.  This subproject would represent a third subproject domain that would create a 3-subproject contiguous region of SWFDP coverage, from Southeast Asia, to the South Pacific Islands, an area with high risk of disasters from severe weather and tropical cyclone related impacts.  

Priority 2: 

RA III

Southeast and southern South America, including Argentina, Brazil, Bolivia, Chile, Paraguay, Peru, Uruguay, with RSMC Buenos Aires and RSMC Brasilia.  This proposal has already been put forward by the PSG in previous considerations of prospective subprojects.  The PSG discussed the challenges facing this proposal and recognized that further clarification is needed on how a SWFDP subproject could complement the “Virtual Centre” project currently established in that region to enhance severe weather forecasting and warning services.  

Priority 3: 

The remaining proposals should be considered at a future time.

This recommendation is based on the assumption that the resources which could be available to the SWFDP in the coming period will make it possible to initiate a maximum of three new subprojects in the next two or three years. However, the PSG stressed that all eight proposed subprojects are valuable and should be implemented, resources permitting.

8.17
The PSG noted that in the initiation of regional subprojects, the number of participating countries should be limited, ideally, to 3 or 4 countries, with possible expansion to additional countries for consideration in a second phase.  

8.18
The PSG agreed that the ongoing subprojects in Southern Africa and in the South Pacific Islands would continue with their respective current plans, decided by their respective regional management teams under the oversight of the PSG.  

Preparation for CBS-Ext.(10)

8.19
The PSG agreed to establish an additional breakout group to address the development of a strategy and suitable supporting documentation related to SWFDPs with the intention of recommending to CBS-Ext.(10) (2010) a new WMO programme and budget element to be carried forward to Congress (Cg-XVI, 2011).  

8.20
The PSG reviewed the proposal developed by the breakout group, which consists of establishing a Phase IV for the SWFDP, allowing for future development of mature subprojects. The PSG agreed that this phase is needed to ensure long-term sustainability of the benefits gained and a process of continual improvement, by:
(a)
Continuously taking advantage of future capability and technology developments;

(b)
Fostering broadening of activities in synergy with other WMO programmes. 

8.21
In Phase IV the responsibility for management, including seeking funding, lies with the Regional Association, while the SG-SWFDP continues to be informed of developments and to provide advice as appropriate.
8.22
Additionally, the PSG agreed that the SWFDP brand is very strong, and concluded subprojects outside of a SWFDP programme umbrella (see Figure 1) may lose opportunities from programmes that want to link with the SWFDP.  It realized that in Phase IV, Regional Associations and Regional Subproject Management Teams should take responsibility for the management activities, however still reporting to the SG-SWFDP (see Figure 2).
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8.23
The PSG decided that a proposal for the budget element would comprise the following aspects:

(a)
The approximate amount spent in the implementation of the SWFDP in Southern Africa and in the South-west Pacific (both WMO budget and in-kind contributions from Members);

(b)
Approximate budget required for the next financial period.

8.24
In addition to the established procedure for cost evaluating the SWFDP regional subprojects, as stated in the SWFDP Guidebook on Planning Regional Subprojects, the PSG requested regional and global centres to provide cost estimates for their in-kind contribution to the SWFDP subprojects.

9.
ANY OTHER BUSINESS

CBS - TECO

9.1 The PSG noted that the CBS Management MG (MG), at its tenth session (Geneva, June 2009), discussed the theme for the Technical Conference (CBS-TECO) associated with the forthcoming session of the Commission for Basic Systems (CBS), which will be held in Namibia, in November 2010, around the concept of  “Demonstration of end-to-end services”.  The PSG proposed that this opportunity should be used to show the project’s end-to-end production-to-service delivery scope focused on disaster risk reduction, and showcase the SWFDP - Southern Africa. It proposed the following aspects to be included in the programme proposal for this session, which will be presented by the chairperson of the SG-SWFDP for consideration by the next CBS-MG (March 2010):
(a) A general presentation on the SWFDP concept and developments;

(b) A presentation from a global centre, that could include GIFS-TIGGE aspects;

(c) A presentation from a regional centre (e.g. RSMC Pretoria);

(d) A presentation from a participating Member with two components: NMHS and user representative perspectives (e.g. Mozambique).
9.2
The PSG agreed that a dedicated session of around 2 to 2,5 hours would be appropriate to address the various aspects associated with the SWFDP.  
Nowcasting aspects

9.3
Recalling that nowcasting tools in most participating NMHSs are very limited, the PSG suggested that the possibility of engaging satellite centres (international and/or NMHS-based) in the SWFDP be explored. These centres would contribute with specific products for nowcasting purposes. The PSG therefore requested the chairperson of the SG-SWFDP together with the Secretariat to establish contact with the chairperson of the CBS OPAG/IOS Expert Team on Satellite Utilization and Products (ET-SUP), in order to evaluate the feasibility of this proposal.
Liaison with WWRP SERA Working Group 
9.4
The PSG, noting the suggestion of the WWRP SERA working group agreed it would be desirable that(1) the SWFDP subprojects establish a benchmark of the current impact of the SWFDP in each region; and (2) towards the end of the subproject repeat this assessment in order to evaluate the amount of improvements achieved.  The PSG agreed that this assessment would be important for WMO, NMHSs, and regional and global centres. It therefore requested the chairperson of the SG-SWFDP to ensure contact with the chairperson of WWRP SERA working group be established.
10.
CLOSING

10.1
In closing the meeting, the Chairperson expressed its appreciation to all participants for their very positive and valuable input to the discussions.
10.2
The meeting closed at 17:00 hours on Friday, 26 February 2010.
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Annex III

SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT

THE OVERALL PROJECT PLAN

1
WHY A DEMONSTRATION PROJECT ON SEVERE WEATHER FORECASTING?

1.1 Co-operative Work in the Framework of the GDPFS

1.1.1 The aim of the Severe Weather Forecasting Demonstration Project (SWFDP) is to demonstrate how co-operative work among meteorological centres can be further implemented in order to enhance the forecasting process of several types of severe weather phenomena, which in turn would improve the warning services provided by the NMHSs.

1.1.2 The Global Data-Processing and Forecasting System’s (GDPFS) organization is a three-level system which carries out various functions at the global, regional and national levels.  The GDPFS is an underpinning feature for weather forecasts and warning services in all WMO Members.  In addition to this organization, several GDPFS Centres are officially entrusted with the responsibility of providing NMHSs with specialized products (i.e. for medium-range forecasting, tracking and forecasting tropical cyclones, and long-range transport of radiological pollutants in emergency response). Nevertheless, for severe weather events which can cause many casualties and damage, enhancing the exchange and use of existing products or readily adaptable products among GDPFS centres with some NHMSs is desirable. 

1.2 Introducing new products and training

1.2.1 During the last decade the skill of NWP models has continuously improved for all forecast ranges and the technique used in the Ensemble Prediction System stands out as an efficient way to provide the forecaster with alternative scenarios or probabilistic forecasts.  Initially designed for medium-range global forecasting, this technique is also an efficient way to take into account the various sources of forecast errors (initial state, boundary conditions, model) even for short-range and for limited area forecasting. 

1.2.2 Owing to the high computational cost of the EPS technique implying multiple model runs, only a limited number of GDPFS centres are able to operationally implement such systems.  Moreover, with respect to severe weather forecasting, several GDPFS centres provide the forecaster with elaborated products such as maps of potential vorticity, convection indices, etc.  A SWFDP will provide the opportunity to encourage operational forecasters to utilize and experiment with standard or newly developed products and procedures, which have already been introduced in GDPFS centres and which could be relevant to a number of NMHSs that have not yet used or applied them.   

1.2.3 Despite the increasing number of GDPFS centres that run limited-area NWP models, not all forecasters benefit from the recent progress of the NWP techniques or from the training necessary to efficiently use the large numbers of products available from GDPFS centres. 

1.3 The context of the THORPEX research and development programme

1.3.1 The Fourteenth World Meteorological Congress launched in 2003 a 10-year international research and development programme called THORPEX (The Observing System Research and Predictability Experiment) to accelerate improvements in the accuracy of one-day to two-week high impact weather forecasts. 

1.3.2 This programme, which aims to improve the skill of the weather forecasts especially for the case of high impact weather events by taking advantage of the probabilistic forecasts, will experiment with new techniques and products.  In this context the implementation of regional severe weather forecasting demonstration projects offers a real opportunity to prepare many NMHSs and all GDPFS centres implement and benefit from the outcomes of the THORPEX research and development programme. 

2
THE GOALS OF THE SWFDP 

2.1 According to the recommendations of the CBS-XIII (2005), the goals of the SWFDP are the following: 

· to improve the ability of NMCs to forecast severe weather events;

· to improve the lead time of alerting of theses events;

· to improve interaction of NMCs with Disaster Management and Civil Protection Authorities (DMCPA) before and during events;

· to identify gaps and areas for improvements;

· to improve the skill of products from GDPFS Centres through feedback from NMCs.

2.2 The CBS-Ext.(06) stressed the need to  work with  civil protection authorities and media organizations to improve delivery of severe weather warning services to end users. Subsequently, the Public Weather Services (PWS) and DRR aspects have been integrated into the SWFDP.  
3
THE FRAMEWORK FOR REALIZING BENEFITS OF THE SWFDP

3.1 Implementation and experimentation of a cascading process for forecasting centres

3.1.1 The SWFPD will implement a cascading forecasting process implying the participation of selected centres chosen within a geographical area affected by an agreed type of severe weather event.  The cascading process aims to ensure the real-time distribution of the relevant available information produced by (originated at) both a Global Centre(s) and a Regional Centre(s) to selected NMHSs. Moreover it is necessary to continue the cascade by making the final authoritative products of hazardous conditions (advisories or warnings) produced by the NMHSs available to the final users such as local Services in charge of hydrology and/or local Disaster Management and Civil Protection Agencies (DMCPA).  

3.1.2 Near real-time verification and evaluation will be conducted, based on observations of the meteorological parameters collected at local meteorological stations as well as information gathered on the impacts of the severe weather phenomena, such as those reported by DMCPA services, or news services.  This evaluation of the performance of the cascading process, including the quality of the NWP and guidance products, will then be provided as feedback to the participating centres to further fine tune the process and products itself.  

3.2 Training of the forecasters before the experiment

3.2.1 Some initial training has to be undertaken prior to the experimentation phase of the SWFDP.  Indeed, the forecasters of the NMHSs assigned to the SWFDP project need to know how to optimally utilize the various products coming from the Global Centre(s) and the Regional Centre(s) in the framework of severe weather forecasting (e.g. presentation of EPS products and probabilistic forecasts, special guidance for selected severe weather events, synthesised satellite images, etc.). Similarly, training is required in service delivery principles and practices including user focus, communication skills and user satisfaction assessment.
3.2.2 Practically speaking there is no need to provide in-depth information on the way the products are produced, but it is essential to emphasize how the products should  be used by the forecaster when facing a potentially dangerous weather situation. The presentation of case studies will also be indispensable. 

3.2.3 It would be expected that the staff assigned to the SWFDP project at the centres involved would maintain close working relationships, whereby “training” and consultations are an ongoing aspect of the routines of the demonstration project.  

3.3 Evaluation and conclusion at the end of the project 

3.3.1 At the end of the experimentation period of the order of one year (or more if the expected severe weather phenomena or events need a longer time to be well included in the demonstration) a complete evaluation of the project has to be undertaken.  The main part of this evaluation consists of a complete assessment about the skill of the forecasts and especially to the ability of the NMC to fulfil the requirements expressed by the responsible civil protection authority. The evaluation must assess how the enhanced severe weather forecasting process of the SWFDP has improved on missed cases of severe weather and reduced the number false alarms.  It would be highly beneficial that the NMHS/NMC and the responsible civil protection authority be involved in the evaluation.

3.3.2 The evaluation should also include an assessment on the relevance of the products exchanged among the participating GDPFS and national centres, and of the organization of the whole cascading process, including the near real-time feedback.

3.3.3 Finally, the evaluation of the SWFDP should identify the shortcomings and to propose improvements in order to ensure the sustainability of the cascading process organization among the selected GDPFS and national centres as well as to facilitate an extension of the system to other NMHSs of the same geographical region. 

4
THE FOUR PHASES OF THE SWFDP PROJECT

4.1 The Severe Weather Forecasting Demonstration Project consists in the implementation of one or preferably several specific regional subprojects dedicated to severe weather forecasting, each exchanging relevant products and experience among selected GDPFS and national centres at the three levels of responsibility.

4.2 The SWFDP project can be divided into four phases as follows:

4.2.1 Phase I: Overall Project Planning. This phase includes the preparatory work necessary to prepare the project specifications, the list of types of products to be exchanged and the work of the Project Steering Group (PSG) to identify the possible participating centres and to select suitable regional subprojects according to the geographical area, the type of severe weather and the chosen period for the experimentation.

4.2.2 Phase II: Regional Subproject Implementation Planning and Execution. This phase begins with the preparation of the detailed specifications (data and products to be exchanged, performance measurements, reviewing and reporting) allowing the participants (representatives of the participating GDPFS and national centres) to develop the specific subproject implementation plan, including a training programme, and to manage its implementation and then to carry out the experimentation itself which is likely to last about one year. 

4.2.3 Phase III: Regional Subproject Evaluation.  This phase includes the analysis and the evaluation of the entire subproject as well as contributing to the evaluation of the overall SWFDP with respect to the goals proposed initially.  This phase gives the opportunity to identify gaps and deficiencies, and areas for improvement in order to ensure a sustainability of the organization tested during the regional subproject and to provide improved specifications for other similar regional subprojects. 
4.2.4 Phase IV: Regional Subproject Long-term Sustainability and Future Developments.  This phase includes long-term sustainability of the benefits gained and a process of continual improvement.  This phase gives the opportunity to continuously take advantage of future capability and technology developments, and to foster broadening of activities in synergy with other WMO programmes.  In this phase, the responsibility for management, including seeking funding, lies with the Regional Association, while the PSG continues to be informed of developments and to provide advice as appropriate.
4.3 It has to be noted that the Phase II, III and IV are specific to each regional subproject and will be repeated for each of the selected subproject.  From the point of view of the project management, it is clear that the overall SWFDP project begins with the first step of the Phase I and after completion of the Phase III of the selected regional subprojects, the responsibility becomes that of the Regional Associations.  It is clear also that each selected regional subproject of the SWFDP will have its own date of beginning and date of completion of Phase III and transitioning to Phase IV. 

5
IDENTIFICATION OF THE VARIOUS STEPS INSIDE THE PHASES OF THE SWFDP

5.1 Preparatory work

5.1.1 The preparation of the overall project planning is assumed by a consultant working in close consultation with the Chairman of the CBS OPAG on DPFS, the CBS Rapporteur on Applications of NWP in Severe Weather Forecasting, and the WMO Secretariat.

5.1.2 The aim of the overall project planning and the specifications of the SWFDP is to define the framework of the regional sub-projects to be implemented (responsibilities of the various GDPFS and national centres, list of data and products to be exchanged, criteria for the selection of participating countries to a subproject, minimum technical means needed, evaluation components) in order to allow the Project Steering Group to select candidate countries and set relative priorities for suitable subprojects.

5.2 Review by the Project Steering Group (PSG) and identifying candidate GDPFS and national centres

5.2.1 The PSG is responsible for finalizing the document that will be sent to the Presidents of the WMO Regional Associations to seek their reaction and agreement to the identified GDPFS and national centres to participate in the regional subprojects. 

5.3 Selection of the GDPFS and national centres, setting priorities and planning for the regional subprojects

5.3.1 After reception of the agreement or counter-proposal(s) with supporting information from the Presidents of Regional Associations, the PSG examines the suitability of the candidate centres according to the criteria established for the participation and selects groups of GDPFS and national centres (each group is a subproject) and establishes their relative priorities.  This task marks the achievement of the Phase I of the SWFDP. 
5.3.2 In close cooperation with the selected groups of the participating Centres, the PSG defines and approves the general planning proposed by the participating Centres; then taking into account the nature of the severe weather phenomena and the geographical area, it determines the suitable starting and ending dates for the regional subprojects. 

5.4 Implementation of the first regional subproject and initial training

5.4.1 The centres participating in a regional subproject have to nominate one responsible person from their respective centres (Global, Regional and National).  In order to make easier the relationships between the various actors of the regional subproject it is important for the participating centres to agree to the nomination of one individual (Chairperson) who is responsible for the Regional Subproject.  

5.4.2 The Subproject Chairperson plans and documents the Regional Subproject, giving the details of the cascading process, products to be exchanged, including those provided to the end users, and the method for performing the continuous evaluation. 

5.4.3 Taking into account the time necessary to implement the cascading process, the nature of the severe weather event and the recommendations of the PSG, the Subproject Chairperson sets the starting and ending dates of the experimentation period. 

5.4.4 The centres participating to a Regional Subproject organize a kick-off meeting gathering responsible people and forecasters of the NMHSs assigned to the subjproject.  This meeting should give the opportunity to define in detail the cascading process and the duties of the Centres, to train the forecasters of the NMHSs in the efficient use of the products and in service delivery aspects and to specify the continuous evaluation procedure.

5.5 Experimentation and continuous evaluation

5.5.1 A continuous evaluation procedure has to be developed and implemented in order to check that the cascading process works well, that the agreed data and products are made available and examined by the forecasters.  

5.5.2 In the case of the occurrence or high likelihood of the specified severe weather event the concerned NMHS will inform the Regional and Global Centres involved so that all the relevant products relative to this event could be archived. The preparation and the management of the distribution of the forecasts/warnings to the users (Hydrological Services, DMCPA Services and Media) remains under the exclusive responsibility and authority of the NMHS.

5.5.3 The whole documentation (data, guidance, special products, bulletins) elaborated during the event has to be archived by the relevant NMC(s) in order to be able to prepare a comprehensively documented report. 

5.5.4  Shortly after the severe weather event a report will be prepared to assess the relevance of the forecast products and the efficiency of the warnings. This report should be elaborated with the co-operation of the end users who are in the important position to assess the services provided the NMHS. 

5.5.5 Following the agreed period for the experimentation and continuous evaluation, this is the end of Phase II of the project, and Phase III should commence.  The management team could decide to maintain the daily functions, while Phase III is being carried out.  

5.6 Conclusion of the regional subproject

5.6.1 After about one year of experimentation the evaluation of the regional subproject will be performed by the participating centres and provided to the PSG for consideration, and for further reporting to CBS. 

5.6.2 An optional regional meeting could be organized (if possible with the participation of the member of the PSG representing the relevant Regional Association) in order to draw and share the conclusions of the regional experiment, identify the gaps and define the actions needed to transform the experimental procedures into regular operational procedures.  This step marks the end of a regional subproject. 

5.6.3 The Chairs of the PSG and of the Regional Subproject should play an important part in encouraging the participating Centres to continue to perform operationally the co-operative procedures and to maintain the operational cascading process beyond the demonstration project.

5.7 Final evaluation of the SWFDP

5.7.1 The PSG in cooperation with the Chairs of the Regional Subprojects will prepare a synthesis document containing a review of the various actions undertaken in the framework of the SWFDP, an analysis of the outcomes and a list of recommendations which will be transmitted to the relevant WMO bodies.  At this point, this is the end of Phase III and the transition to Phase IV.
6 
THE DEMONSTRATION PROJECT STEERING GROUP (PSG)

6.1 Establishment of a Severe Weather Forecasting Demonstration Project Steering Group

6.1.1 A PSG is established with a chairman served by the Chairman of the CBS OPAG on DPFS. It comprises experts from the various Regional Associations and the CBS Rapporteur on Applications of NWP in Severe Weather Forecasting.  The role of the PSG is to define the demonstration project, to select the candidate centres for the regional subprojects, to follow closely the progress of each of these subprojects and to draw conclusions after the achievement of the whole SWFDP.      

6.2  Tasks of the PSG

6.2.1 The PSG examines the preparatory work elaborated for the SWFDP and finalizes the Overall Project Plan, and the set of criteria to be fulfilled by the candidate centres for setting up regional subprojects.

6.2.2 The PSG selects the participating centres for the implementation of regional subprojects and finalizes the various regional subproject planning. 

6.2.3 The PSG follows up the progress of the Regional Subproject(s).  Regular reports are expected from the regional subprojects, at a minimum of once every 3 months.  

6.2.4 The appropriate member of the PSG is invited to participate in the organization, planning and implementation of the Regional Subproject.

6.2.5 The PSG is responsible for issuing a final report on the SWFDP and preparing recommendations to be transmitted to the relevant WMO bodies. 

7 
TECHNICAL ENVIRONMENT

7.1 General remarks

7.1.1 GDPFS Centres already exchange a large amount of products either in the framework of established WMO responsibilities or by bilateral agreement. It is clear that the implementation of a Regional Subproject has to be performed essentially with the existing products elaborated by Global and Regional Centres.  Nevertheless the setting up of Regional Subprojects should be an opportunity for the introduction of new products well suited to enhance severe weather forecasting. 

7.1.2  As a consequence of the previous remark, the implementation of a cascading process is likely to cause an additional workload in the Regional Centres in order to prepare and introduce new products and in the NMHSs in order to make them available on the forecaster’s desk. 

7.2 Transmission of data and products

7.2.1 The transmission of the relevant data and products should be performed by using the existing means and mainly the GTS which allows to ensure the sustainability of the implemented procedure after the completion of the subproject.   

7.2.2 Nevertheless the use of the Web/Internet is strongly encouraged to make the products available in the NMHSs wherever the GTS does not offer the required capability, insofar as the SWFDP represents an experiment of limited duration.  It has to be checked that the bandwidth for accessing the Web in the NMHSs is large enough to visualize quickly the various pages.

7.2.3 The data communication problems that can prevent NMCs from receiving the relevant products have to be identified. Alternate communication means such as dedicated satellite distribution (EUMETCAST, in Africa, for example) should be investigated. 

7.3 Preparation of the feedback from the NMHSs

7.3.1 In order to evaluate the efficiency of the cascading process, it will be important to know the real usefulness of the products and how often they are beneficial for enhancing severe weather forecasting.  For this purpose, the evaluation of the efficiency of the forecasts needs  to  include the feed back from the DMCPA, the media and the public.  All these data have to be collected as soon as possible after the occurrence of a severe weather event.
7.3.2 It is important to minimize the workload required to prepare the feedback information after the event.  To this aim it is recommended to define special forms containing a limited number of input data which can be easily stored in a tabular form according to an agreed standard (*.xls file for example). 

8
THE ROLE OF THE GDPFS CENTRES AT THE VARIOUS LEVELS

8.1 The Global Centre

8.1.1 The Global Centre provides the other Centres essentially with medium-range products which include not only guidance from a deterministic global model but also the general products which can be obtained by means of Ensemble Prediction Systems (EPS).  These EPS-based products can extend lead time of anticipating conditions that risk the development of severe weather. 

8.1.2 The Global Centre strives to produce probabilistic products specially adapted to the concerned severe weather event. 

8.1.3 The Global Centre could suggest suitable existing satellite imagery and satellite based products that are helpful in assessing global products and for use in nowcasting.
8.1.4 The Global Centre is responsible for the evaluation of the efficiency of products dedicated to medium range severe weather forecasting taking into account the feedback provided by the other Centres. 

8.2 The Regional Centre

8.2.1 The Regional Centre transmits (if necessary) to the selected NMHSs the relevant products issued from the Global Centre; the model fields can be also reduced to fit the relevant geographical area.

8.2.2 The Regional Centre provides the NMHSs with its own interpretation of the medium-range guidance, including EPS products; If there is a possible choice between several scenarios, one of them leading to severe weather, the Regional Centre can specify the most likely scenario and indicate the objective reasons for its choice.

8.2.3 The Regional Centre provides the NMHSs with the NWP guidance for the short-range, as frequently as possible, including special products (or relevant satellite pictures) adapted to the severe weather event.

8.2.4 The Regional Centre indicates existing satellite imagery and satellite based products that are used for nowcasting purpose. 

8.2.4 It would be highly desirable, in the framework of the SWFDP, to issue a special bulletin summarizing the interpretation of NWP products with respect to severe weather over the responsibility area of the NMHSs.

8.2.5 The Regional Centre is responsible for the evaluation of the efficiency of its own interpretation of EPS products as well as its NWP guidance. 

8.2.6 The Regional Centre could facilitate the flow of all forecasting guidance information to all  participating Centres in the SWFDP through a dedicated, password protected, Web site and portal.   Ideally, this Web site would be maintained on a 24/7 basis.  

8.3 The National Meteorological Centre

8.3.1 The NMC interprets the guidance provided by the Global Centre and the Regional Centre. This guidance can be compared with the guidance provided by a NWP model running in the NMS in order to provide the end users with a final forecast.

8.3.2 In the case of an expected severe weather event, the NMC elaborates special bulletins and warnings as agreed with the users (hydrological services, DMCPA, Media…).

8.3.3 When severe weather occurs, the NMC maintains a close co-operation with the users in order to provide them with the most recent forecasts and to help them manage the potential crisis situation. 

8.3.7  During severe weather events the NMC exchanges relevant information on warnings with participating NMHSs and RSMC.

8.3.4 The NMC also informs the end users when the severe event and its hazardous consequences are going to end.

8.3.5 After the event the NMC collects the information about the consequences of the event from DMCPA services and prepares as soon as possible a report about the severe weather event (including efficiency of the NWP guidance, need for the warning, usefulness of the warning, leading time, seriousness of the consequences …). NMC also archives the whole documentation (charts, bulletins, images …) about the event.
8.3.6 The NMC elaborates a synthetic document reporting about the weather event containing a set of data ready to be used (according to an agreed format) and sends them to the RSMC. 

8.3.7 The NMC implement a practical verification system for forecasts and warnings, including creating a baseline for measuring improvements over time. 

8.3.8 The NMC provides RSMC and Global Centres with the feedback on NWP outputs and other guidance products. 

8.3.9 In order to optimise the efficiency of the procedures related to Public Weather Services and Disaster Risk Reduction activities to be implemented in collaboration with the end users, it is desirable that the NMHSs:
a. develop a communication strategy and plan to ensure effective response when warnings are issued;
b. develop mechanisms and facilitate user (media, DMCPA and the public) feedback for assessment of warning services including developing severe weather impact and risk information at the national and international levels to:

· identify and segment major stakeholders involved in different aspects of emergency preparedness and response activities nationally and regionally (e.g. humanitarian agencies);

· mapping of operational emergency preparedness and response decision processes and actions in the participating countries that would require meteorological information for decision and/or support; mapping of decision processes span both national as well as humanitarian agencies providing support to the countries;

·     identify requirements for meteorological products and services, including requirements on information content, format, preferred lead-times, communication and dissemination procedures and any technical advisory services needed to ensure the products and services are understood and appropriately used by the target users;

c. develop products and services to meet the requirements for meteorological products and services expressed by the users involved in operational emergency preparedness and response;

d. organize interaction with Media;

e. develop training tools to facilitate  communication with the DMCPA and the Media, including understanding of their respective models of operation, capabilities and limitations;
f. prepare and strengthen, as appropriate, guidelines to stress exchange of information on warnings between participating NMHSs, and between NMHS and RSMC;
g. establish a methodology for documentation of experiences.
8.3.10 As the access to the guidance and to various products is essential, the NMC needs to review and identify possible data communication problems and investigate alternate means (e.g. EUMETCAST broadcast) to ensure timely access to the data provided by Global Centres and RSMC in the framework of SWFDP.

9 
ROLE AND RESPONSIBILITIES OF WMO SECRETARIAT

9.1 Initialization of the SWFDP

9.1.1 The Secretariat of WMO, with the assistance of a consultant to prepare necessary documents, initializes the SWFDP and proposes to the PSG a general framework for the development of the SWFDP.

9.1.2 It assists the PSG with the task of finalizing the Overall Project Plan and the specifications for the choice of the participating centres.

9.2 Ongoing work of the SWFDP 

9.2.1 The WMO Secretariat facilitates and participates in the various meetings of the SWFDP (e.g. PSG, Regional Subproject Management Team).

9.2.2 It coordinates the work to be done for collecting and distributing the general information about the development of the SWFDP.

9.2.3 At the end of the project, the WMO Secretariat assists the Chairman of the CBS OPAG on DPFS: to inform the relevant WMO bodies about the outcomes of the SWFDP, and to make proposals to facilitate the sustainable operational implementation of the cascading process beyond the demonstration project.  

9.3 DRR assessment

9.3.1
When considering the initiation of SWFDP subprojects, due consideration should be given to the analysis of DRM institutional capacities and receptivity to engage with NMHS provided by the DRR programme;

9.3.2
DRR coordinated projects (such as the Southeast Asia and the Central America and the Caribbean projects) could provide opportunities for initiation of SWFDP subprojects to build the technical capacities of the NMHS, in collaboration with Regional Associations. Particularly for these projects, funding for technical capacity development could be raised through concrete proposals and presentation to potential donors. In this regard, cooperation for development of such proposals would be sought between DRR and the PSG;

9.3.3
Upon request by the PSG, the DRR Programme could assist with development of DRR strategies at national and regional levels on a project-by-project basis.
10
TIMETABLE AND MILESTONES FOR THE SWFDP 

10.1 In the planning of a specific regional subproject, its implementation plan must include a timetable for the major milestones, including associated dates of completion:  

· Draft subproject plan submitted to PSG;

· Kick-off meeting (incl. definition of success criteria);

· Completion of preparatory training for participants; 

· Field phase (start and end dates, approx. 1 year duration);

· Mid-term review;

· Final evaluation report submitted to PSG.
Annex IV

SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT

GUIDEBOOK ON PLANNING REGIONAL SUBPROJECTS

1 - Purpose of the Guidebook 

The purpose of this SWFDP Guidebook is to provide participating centres in the Project with the basic information they need to guide in the planning and the organization of a SWFDP regional subproject.  The Guidebook includes an introductory section then explains how to prepare the subproject and the expected milestones during its execution.  

This Guidebook has been developed by the Secretariat under the guidance and review of the CBS Steering Group for the SWFDP, also known as the Project Steering Group (PSG), 

2 - General Introduction 

2.1 - Objectives of the SWFDP

2.1.1 - The scope of the Severe Weather Forecast Demonstration Project (SWFDP) is to test the usefulness of the products currently available from NWP centres, or products that could be made available from current NWP systems, with the goal to improve severe weather forecasting services in countries where sophisticated model outputs are not currently used.  Such a demonstration project would use a cascading (forecasting) approach to provide greater lead-time for severe weather and would at the same time contribute to capacity building and improving links with Disaster Management or Civil Protection Authorities (DMCPA).  
2.1.2 - According to the recommendations of the CBS-XIII (2005) the goals of the SWFDP are defined as follows:

· to improve the ability of NMCs to forecast severe weather events;

· to improve the lead time of alerting of these events;

· to improve interaction of NMCs with DMCPA before and during events;

· to identify gaps and areas for improvements; 

· to improve the skill of products from GDPFS centres through feedback from NMCs.

2.1.3 – The CBS-Ext.(06) stressed the need to  work with  civil protection authorities and media organizations to improve delivery of severe weather warning services to end users. Subsequently, the Public Weather Services (PWS) and DRR aspects have been integrated into the SWFDP. 
2.2 - The Cascading Forecasting Process

2.2.1 - In the framework of the general organization of the Global Data-Processing and Forecasting System (GDPFS), the SWFDP implies a co-ordinated functioning among three types of GDPFS centres.   Conceptually, it should involve one global centre, one regional centre and a small number of NMHSs located within the area of responsibility of the regional centre.  In practice, a project could involve few additional centres, if beneficial and practical to do so.  

2.2.2 - According to the conclusions of CBS-XIII, the proposed SWFDP is an excellent way to apply the cascading approach for forecasting severe weather in three levels, as follows: 
· global NWP centres to provide available NWP products, including in the form of probabilities;

· regional centres to interpret information received from global NWP centres, run limited-area models to refine products, liaise with the participating NMCs;

· NMCs to issue alerts, advisories, severe weather warnings; to liaise and collaborate with Media, and disaster management and civil protection authorities; and to contribute to the evaluation of the project.

2.2.3 - Each centre will be required to adjust and tailor the list of products to the requirements of the particular regional subproject. A list of possible products to be exchanged between the centres is given as an example in Annex A of this Guidebook.

2.3 - Expected Benefits

2.3.1 - The SWFDP aims to demonstrate the benefits of applying the cascading process for severe weather forecasting in the NMHSs, with the intention of not incurring research and development costs.  It is viewed as way to explore how the concept could benefit several NMHSs in the same geographical region while facilitating a certain level of harmonization of forecasts and warnings to render them consistent across the region.   

2.3.2 - The SWFDP will help strengthen the links between the NMHS, the DMCPA and the media. This in turn will increase the efficiency and effectiveness of the public warning services in case of severe weather events

2.3.3 The SWFDP will provide the opportunity to encourage forecasters to use and experiment with standard products and recommended procedures, which have already been introduced in GDPFS centres and which could be relevant to a number of NMHSs that have not yet used them. 

. 

2.3.4 - The SWFDP will provide an opportunity to demonstrate and realise the benefits of new forecasting research through collaboration with the THORPEX TIGGE-GIFS project. THORPEX (The Observing System Research and Predictability Experiment) is a 10-year programme to accelerate improvements in the accuracy of 1-day to 2-week high-impact weather forecasts for the benefit of humanity. TIGGE-GIFS is developing new products, particularly from multi-model ensembles, and aims to develop the new GIFS (Global Interactive Forecast System) by developing cascading products in support of the SWFDP and involving the SERA (Societal and Economic Research & Applications) project to support effective propagation of benefits to society.
2.4 - Responsibilities of the Centres in the Framework of the Cascading Forecasting Process
Specific tasks are attributed to the three types of centres participating to the SWFDP in the cascading process.  

2.4.1 - The Global Centre

· to provide the other centres with medium-range NWP guidance and EPS output including probabilistic products specially adapted to the concerned severe weather event;

· to suggest suitable existing satellite imagery and satellite based products that are helpful in assessing the current meteorological situation, and therefore also assess the quality of global NWP/EPS products;

· to evaluate the efficiency of products dedicated to medium-range severe weather forecasting through the feedback provided by the other centres.

2.4.2 - The Regional Centre

· to redirect toward the NMHSs relevant products issued from the global centre (if necessary);

· to provide NMHSs with its own interpretation of the medium-range guidance, including EPS products;

· to provides the NMHSs with the short-range NWP guidance (including products adapted to severe weather events), as frequently as possible;

· to indicate existing satellite/radar imagery and satellite/radar based products that could be used for nowcasting purposes; 

· to issue a severe weather daily bulletin (called the RSMC Daily Severe Weather Forecasting Guidance) summarizing interpretation of NWP products with respect to severe weather over the responsibility area of the NMHSs;

· to evaluate its own interpretation of EPS products as well as its NWP guidance;

· to provide global centres with a feedback about the usefulness and efficiency of global products;

· to facilitate the flow of all forecasting guidance information to all participating Centres in the SWFDP through a dedicated password protected Web site and portal. Ideally this Web site would be maintained on a 24/7 basis and dedicated for the Regional Subproject.   

· to coordinate real-time 24/7 communications among the participating centres in the region of the project (to maintain a list of 24/7 contact information; telephone, fax, e-mail)

2.4.3 - The National Meteorological Centre of the NHMS

· to interpret the guidance provided by the global centre and the regional centre;

· to issue special bulletins and warnings as required by the users (hydrological services, DMCPA services, media…) for dissemination to the end users when severe weather is expected;
· to use available nowcasting tools (satellite imagery or satellite based products, radar products) to update warnings; 

· to exchange information on warnings between participating NMHS, and between NMHS and RSMC centre;

· to provide regional and global centres with a feedback on the efficiency of the global and regional products;
· to develop a communication strategy and plan with the media and end users to ensure effective response when warnings are issued;
· to establish contacts with DMCPA services and  end users prior and during severe weather events;

· to obtain feedback from users after the event (opportunity of warning, usefulness of warnings, lead time, degree of impacts);
· to obtain feedback from the disaster risk management agencies on utilization/benefits of warnings issued by NMHS (under the SWFDP) (a template for assessing utilization/benefits of warnings issued by NMHS (under the SWFDP) from the disaster risk management agencies to be developed and included as an annex to this Guidebook);
· to prepare a compiled report on the severe weather events that contains all the data needed to perform the evaluation of both RSMC Daily Severe Weather Guidance relevant to the country, and actual warnings issued by the NMC;

· to evaluate the warnings; 

· to develop training to facilitate improved communication with the users;
· to develop a generic basic set of standard operational procedures between NMHS and disaster risk management agencies to ensure effective use of the SWFDP products (to be developed and included as an annex to this Guidebook).
3 - Preparation of Regional Subproject

3.1 - Subproject Approval 
The establishment of a regional subproject requires a formal agreement from the participating centres. The WMO Secretariat sends the invitation to participate:

· to the RA President, to seek his consent,

· to the Heads of the participating centres, to request their commitment.

3.2 - Setting up of a Management Structure
A regional subproject management team is to be set up with the aim of preparing the implementation of the project and managing and controlling its execution.

3.2.1 - Role of the Regional Subproject Management Team (RSMT)

The responsibilities of the regional subproject management team are defined as follows:

· to prepare the Regional Subproject Implementation  Plan (RSIP); 

· to manage the implementation of the regional subproject;

· to control the execution during the field phase;

· to evaluate the system.

3.2.2 - Members of the Regional Subproject Management Team

The Regional Subproject Management Team comprises the following members:

· a regional subproject Chairperson;

· a lead person in each of the participating centres; 

· a Project Steering Group (PSG) contact person. 

3.2.3 - Designation of the Regional Subproject Management Team Members

The designation of the members of the Regional Subproject Management Team is carried out through the following processes:

· The WMO Secretariat requests the RA President for designation of a subproject chairperson;

· The Project Steering Group (PSG) chairperson designates a contact person from PSG;

· The regional subproject chairperson requests each participating centres for designation of a lead person.

3.2.4 - Responsibilities of the Members of the Regional Subproject Management Team

The tasks of the members of the management team, during the preparation phase of the SWFDP are as follows:

The chairperson or the Management Team:

· to draft a detailed regional project development plan and to share between participating countries;

· to co-ordinate training requirements that support the demonstration project and to provide information to WMO Secretariat;

· to report on the project.

The lead person for each participating centre:

· to coordinate all aspects of project implementation and execution at their respective centres;

· to evaluate possible data-processing developments (e.g. work required to adjust or tailor NWP products);

· to arrange for forecasters in the centres to receive or have access to the agreed products;

· to define the information to be exchanged with their DMCPA and other end users;

· to define the information to be transmitted to the media;

· to identify training requirements;

· to prepare regular evaluation of the warnings during the field phase.

3.3 - Regional Subproject Implementation Plan (RSIP)

3.3.1 - Required Regional Subproject Milestones

The Regional Subproject Management Team is responsible for the elaboration of an implementation plan for the regional subproject. 

The SWFDP, in its application of a cascading forecasting process, implies close cooperation and coordination between the centres. The start of the field phase should be defined by the Management Team to encompass the period when selected severe weather events are normally expected to occur. In order to be able to make a significant evaluation of the Regional Subproject the minimum duration of the filed phase should be one year. From a practical point of view, electronic correspondence using reliable e-mail accounts is the principal ongoing method for project management and control.

The regional subproject implementation plan should include the following milestones: 

· submit a project implementation plan to the Project Steering Group (PSG);

· convene a kick-off meeting of the Management Team to clearly and precisely define the work to be carried out in each participating centre;

· completion of preparatory training for participants.

· start of the field phase;

· conduct mid-term project review;

· end of the field phase;

· complete the final report for submission to PSG.

During the field phase it is indispensable to regularly report about the efficiency of the cascading process and the pertinence of the warnings issued by the participating NMHSs. To this aim it is proposed that each participating NMHS prepares a quarterly report to be sent to the RSMC and to the chairperson of the Management Team (a proposed template of this quarterly report is given in the Annex D of this Guidebook). It is also strongly recommended to convene a RSMT meeting at mid-term to review the ongoing status of Regional Subproject implementation, to identify the current problems and to decide on immediate adjustments and solutions.

3.3.2 - Technical Preparation

In the technical preparation of the SWFDP regional subproject, the Management Team needs to finalize the list and the frequency of the products to be exchanged between the concerned GDPFS centres and to finalize the details of the evaluation procedures.  It is also essential to verify that existing telecommunication and data-processing capability and capacity allow the transmission and display of the SWFDP requested information.  If it is necessary to implement new tasks, the additional work must be carefully evaluated for consideration and decision by the Management Team.

3.3.2.1 - Products to be Exchanged

To assist participating centres in the demonstration project to define the products to be exchanged between the various participating centres, a sample list for consideration in the forecasting of severe weather is given in the Annex A of this Guidebook. An example of the content of the RSMC Severe Weather Daily Guidance issued from RSMC Pretoria during the SWFDP Regional Subproject in RA I (Southeaster Africa) is given in the Annex B of this Guidebook. The information to be transmitted by the NMHS toward the end-users when severe weather occurs remains under the responsibility and decision of the NMHS. Nevertheless, the implementation of a SWFDP Regional Subproject is a good opportunity to co-operate with DMCPA and other end-users to clearly define the content and the format of the warnings, the preferred lead-times and updates, the communication and the dissemination procedures. 

3.3.2.2 – Evaluation of the SWFDP process
The aim of the SWFDP evaluation is:

· to assess the performances of the RSMC Severe Weather Daily Guidance,

· to assess the performances of the NMHS warning system,

· to inform about the efficiency of the SWFDP system and the level of satisfaction of the users.   

To ensure that the needed information is reliably completed it is proposed that the information for the evaluation be collected by using an “evaluation form. This evaluation form has to be completed by the NMHS when a severe weather event has been observed or when a severe weather event has been forecast (a sample template of the evaluation form is given in Annex C to this Guidebook).

To keep regularly informed the Management Team it is proposed that each participating NMHS prepares a quarterly report. This report should contain information about the way the SWFDP is working, the feedback of the users and include a “quarterly evaluation table” containing the information needed to calculate objective scores about the performances of both RSMC Severe Weather Daily Guidance and NMHS warning system. (a proposed template of this quarterly report including the quarterly evaluation table is given in the Annex D of this Guidebook).
3.3.2.3 - Telecommunications
It is necessary to verify that the existing telecommunication means are capable to transmit the full amount of information in a timely manner as agreed between the centres participating to the demonstration project.  This includes both the current GTS capabilities, broadband Internet access for displaying web pages or for file transmission using FTP. For several regions the possibilities to use satellite broadcast (Eumetcast, for example in Africa) should be also investigated. If the amount of data to be transmitted exceeds the capabilities of the existing telecommunication means it will be necessary to reduce the list of products to be exchanged. However, with regards to the duties of the NMHS, it is particularly important to ensure that the transmission of the weather warnings to the DMCPA services is carried out without delay. 

3.3.2.4 - Data-processing Capabilities 

The data-processing capabilities of each of the centres have to be able to produce and provide the forecasters with the products transmitted to it by the “upstream” centre.  Depending on the kind of products, the exchange of new products may imply some additional workload in the regional centres and in the NMHSs. Storage capacity has also to be considered to allow the saving of the relevant products and information for project evaluation purposes.

3.3.2.5 – Training

Training is necessary to ensure that forecasters from Regional Centres and NMHSs are able to correctly interpret the various NWP/EPS and guidance products made available for the SWFDP regional subproject and to prepare user-focused information. Also, the training will inform forecasters of all responsibilities as outlined in the RSIP.
As an additional focus, the training should involve where possible interactions with DMCPAs in each country and others in the field of Public Weather Services (including media organizations) and any other relevant agencies (e.g. Government or non-Government).  Such training should take place with reference to any documented guidelines about service delivery principles and practices. 

It is important to note that any special training session devoted to a regional subproject could be planned in conjunction with existing training programmes organized by the WMO Secretariat or WMO Members. Additionally, in-country visits, especially to centres with limited human resources (forecasters) and limited capability to pass on the training locally, are of extremely value. A combination of in-country visits and 2-week training events would be ideal in the implementation of the project.
3.3.3 - Evaluation of the Regional Subproject Costs
The cost evaluation of the SWFDP regional subproject will be carried out on the following way:

· the Regional Subproject Management Team provides costing for all aspects of the subproject, which would mainly be incurred for holding meetings and conducting the training; 

· the Project Steering Group (PSG) reviews the costing.

Annex V
Draft Minutes of the joint SG-SWFDP –GIFS-TIGGE WG session

Wednesday, 24 February 2010, a.m.

Participants: 

Bernard Strauss (France; chairperson of the SG-SWFDP), Ian Shepherd (Australia), Reinaldo Silveira (Brazil), James Kongoti (Kenya), Yuki Honda (Japan), Steve Ready (New Zealand), Eugene Poolman (South Africa), Ken Mylne (UK), John Guiney (USA), Erik Andersson (ECMWF), Peter Chen (WMO), Alice Soares (WMO)

Zoltan Toth (USA; co-chairperson of the GIFS-TIGGE WG ) Richard Swinbank (UK; co-chairperson of the GIFS –TIGGE WG),  David Richardson (UK), Jing Chen (China), Beth Ebert (Australia), Young-Youn Park (Korea), Pedro Silva Dias (Brazil), Laurie Wilson (Canada), Kiyo Sato (Japan), Doug Schuster USA), Laurent Descamps (France), Tiziana Paccagnella (Italy), Olivier Talagrand (France), Tetsuo Nakazawa (Japan), Steve Ready (New Zealand), Aida Diongue-Niang (Senegal), Hui Yu (China), David Parsons (WMO),  David Burridge (WMO), Jim Caughey (WMO)
1.
Opening and Background

1.1
The joint SG-SWFDP – TIGGE-GIFS WG session was opened at 0900 hours on Wednesday, 24 February 2010, in the WMO Headquarters, in Geneva Switzerland. Mr David Burridge welcomed participants to the meeting and recalled that both CBS-XIV (March/April 2009) and CAS-XV (November 2009) had recommended strengthening collaboration between the two groups.  
1.2
Following this recommendation, a joint session SG-SWFDP – GIFS-TIGGE WG was held to discuss possible interactions of SWFDP with GIFS-Forecast Demonstration Projects and potential benefits of innovative GIFS products for operational weather forecasting, and their added-value to those SWFDP regional subprojects that are in progress.  

2.
Introduction to Framework Plan and links with SWFDP

2.1
Dr Richard Swinbank (co-chairperson) of the GIFS-TIGGE WG presented an overview of the framework plan for a GIFS “forecast development project”.  He noted that WWRP FDPs had been instrumental in introducing research advances into operational forecasting practice.  The GIFS “FDP” would transit THORPEX research into the operational community. New products would be designed, tested and evaluated in conjunction with the SWPDPs and other WWRP pilot projects. The GIFS “FDP” would support FDPs, not be a (conventional) FDP in its own right. Recent developments and future plans were summarised,

TIGGE (2005 on) - scientific research based on the archive of ensemble forecasts.

GIFS development (2008-2012) - evaluation of prototype products based on ensemble data.

GIFS implementation (after 2012) - implementation of new real-time products and services.

The GIFS products will be designed to complement existing products and training on the use/interpretation will be included.

2.2
It was expected that the GIFS work would bring to the SWPDPs new scientifically based products, including multi-model ensemble products and products based on statistically corrected and downscaled forecast data. Longer range outlooks would also be provided and all products would be objectively assessed.     

3.
SG-SWFDP Key Issues for GIFS-TIGGE

3.1 The chairperson of the CBS Steering Group of the Severe Weather Forecasting Demonstration Project (SG-SWFDP), Mr Bernard Strauss, presented the SWFDP key issues for GIFS-TIGGE identified by the SG-SWFDP.  The meeting noted that a major issue for the SG-SWFDP relates to the lack of knowledge by the group on the ability of combining data from different ensembles, and this has constrained the identification of requirements.  Nevertheless, the SG-SWFDP developed a set of short- and long-term requirements.

Short-term Requirements

3.2
Noting that forecasting tropical convection is very important in severe weather prediction in many of the participating countries in the SWFDP, and that the skill of global models at simulating the phenomenon is not yet at the required level, the SG-SWFDP noted that research and development effort is required into better diagnostic methods, including: (a) feature-based diagnostics (e.g. surface convergence zones, (b) more reliable model field indicators (e.g. mid-level moisture fields); and (c) better estimates of peak convective rainfall accumulations from grid-box parameterized mean values.

Long-term Requirements

3.3
The SG-SWFDP asked the GIFS-TIGGE WG to consider providing scientific guidance on how to combine fields from the various ensembles composing the GIFS-TIGGE data base in a meaningful and useful manner. The SG-SWFDP was aware that further research work was needed in that respect, and that a significant period of time would certainly be required until the appropriate guidance would be fully available.

3.4
The SG-SWFDP identified the following required information for tropical cyclone forecasting:

(a)
Position and intensity prediction (probabilistic);

(b)
Probabilities relative to user defined thresholds (e.g. cyclone following and gridded probabilities) for wind strength, quantitative precipitation, and storm surge;

(c)
Strike probabilities at user defined points; and

(d)
Probability of time of arrival of maximum rainfall and wind thresholds at user defined points.

3.5
The SG-SWFDP stated that on the long term an ultimate requirement from the GIFS would be the availability of an interactive tool which would permit centres, especially regional centres, to generate user driven products, depending on the nature of events and situations (e.g. products using local SWFDP thresholds; interactive EPSgrams (locations, parameters), varying combinations of ensembles, etc.). 

Verification

3.6
The SG-SWFDP considers evaluation of forecasts a crucial part of the introduction of new GIFS-TIGGE products into the SWFDP. A combination of objective verification techniques and feedback obtained from forecasters and users is desirable. This would require getting access to consistent observational data, and SERA impact data.  A close liaison with the Joint WWRP-WGNE WG on Forecast Verification Research will be required on defining methods for verification of warnings which may be probabilistic or “low confidence over a large area”.

4.
Summary of the Discussions

4.0.1
The meeting agreed on an agenda for the joint session, which covers the following aspects: (1) Collaborating arrangements; (2) Tropical Cyclones; (3) Rainfall; (4) Timescales; (5) Training / Users; and (6) SERA – societal applications.

4.1
Collaborating Arrangements

4.1.1
The meeting agreed to take advantage of existing and planned activities, infrastructure and experience, and wherever possible, GIFS developments be trialled in conjunction with CBS regional SWFDPs. The meeting also agreed on collaborating arrangements to formally establish liaison between the SWFDP and GIFS developments.  

4.1.2
The SG-SWFDP agreed to better reflect this collaboration in the SWFDP Guidebook on Developing Regional Subprojects, by incorporating the following statement:  

The SWFDP will provide an opportunity to demonstrate and realise the benefits of new forecasting research through collaboration with the THORPEX GIFS-TIGGE project. THORPEX (The Observing System Research and Predictability Experiment) is a 10-year programme to accelerate improvements in the accuracy of 1-day to 2-week high-impact weather forecasts for the benefit of humanity. GIFS-TIGGE is developing new products, particularly from multi-model ensembles, and aims to develop the new GIFS (Global Interactive Forecast System) by developing cascading products in support of the SWFDP and involving the SERA (Societal and Economic Research & Applications) project to support effective propagation of benefits to society.
4.1.3
The meeting discussed effective ways to interact and collaborate. Noting that Mr Ken Mylne has been representing CBS as an observer at the GIFS-TIGGE WG, and that some members of the two respective groups are from the same home organization, the meeting agreed that, in addition, the liaison between the SWFDP and GIFS-TIGGE should be at two levels: 

(a)
At the Steering Group of the SWFDP (SG-SWFDP): a representative of the GIFS-TIGGE Working Group participates at meeting(s) and in discussions by e-mail;

(b)
At Regional Subprojects Management Teams and training events: inviting a representative from the GIFS-TIGGE WG to participate, when suitable.

4.1.4
The meeting noted that this approach would not require additional resources. Additional representation, if required, will be decided by the chairperson of the SG-SWFDP in consultation with the co-chairpersons of the GIFS-TIGGE WG. The meeting agreed that any communications should be through the WMO Secretariat. 

4.1.5
The meeting noted that joint SG-SWFDP – GIFS-TIGGE WG sessions are desirable however these might only be practicable every so often.

4.2
Tropical Cyclones

4.2.1
Dr Nakazawa briefed the meeting on the NW Pacific Tropical Cyclone Project. He described the real time flow of information and gave an outline of the data archive. Some of the products being generated and evaluated could be of interest to the SWPDPs – these included TC best track, strike probability histograms and TC genesis probability.   

4.2.2
The meeting agreed that developed products and tools from the GIFS-TIGGE Tropical Cyclone Ensemble Track Information should feed into the SWFDP subprojects in Southern Africa and in the South-west Pacific, however it expressed caution that these products should be evaluated at the regional level before transitioning into full operations and for wide use among all participating centres in the SWFDP subprojects. The meeting therefore decided that at this stage, these tools should only be made available (via a password protected web site) to RSMCs, including those with specialization in Tropical Cyclone Forecasting, and TCWCs, which would evaluate the utility of such data sets in a forecasting environment, including for their regional guidance production.

4.2.3
The meeting noted that tropical cyclone forecasters from participating countries in the SWFDP – Southern Africa and SWFDDP – South-west Pacific largely participate in their respective Tropical Cyclone regional body sessions and in the International Workshop on Tropical Cyclones.  In this context, the meeting recommended coordination with the Tropical Cyclone Programme (TCP).  Recognizing that these events are the appropriate fora for exchange of information on tropical cyclone ensemble forecast developments, and sharing expertise, the meeting agreed that there was no need to nominate a focal point from the SWFDP regional subprojects to deal with tropical cyclone matters.  However, the meeting expressed the importance of nominating a focal point from GIFS-TIGGE WG (Dr Nakazawa) to deal with the transition of TC developments into operation and to liaise with TCP and SWFDP.  

4.2.4
The meeting recognized that training will be needed on how to introduce the new products into the forecasting process, along with their expected and demonstrated benefits. The meeting agreed to address this issue in a broader context under item 4.5. 

4.3
Rainfall

4.3.1
The discussion was focussed on verification aspects. The meeting noted that there had been very limited verification done on any of the global centre products contributing to the SWFDP. The meeting noted that the SG-SWFDP strongly recommended that the global centres contributing to the SWFDP take responsibility for verification of the products they supply to the subprojects, including the new GIFS-TIGGE products that might become available, as far as the GTS surface observations and possibly other observations they already have in their possession allow it. NMHSs participating in the SWFDP subprojects are encouraged to participate with the global centres in verification activities, and to contribute additional surface observation data, both in real-time and delayed mode (via ftp).  

4.4
Timescales

4.4.1
Based on discussions under the previous agenda items, the meeting agreed on a possible timeframe for introducing the GIFS-TIGGE products into the SWFDP, as follows:

(a)
For Tropical Cyclone data sets – 1 year;

(b)
For rainfall and wind – 2 to 3 years, depending on the availability of observational data sets.

4.4.2
The meeting stressed the need to engage forecasters in the overall process of transitioning the new GIFS-TIGGE products in to operations, particularly to ensure that the new products meet the forecast needs and to prepare the forecasters for their use.

4.5
Training / Users

4.5.1
The meeting agreed that training is necessary to ensure that forecasters from RSMCs and NMHSs are able to correctly interpret the various GIFS-TIGGE products that will be made available for the SWFDP regional subproject. 
4.5.2
The meeting was informed of the SWFDP training practices, including (1) the yearly 2-week training events, encompassing one week training on NWP, EPS and Meteosat satellite nowcasting applications and a second week focussed on PWS activities; and (2) in-country visits, especially to centres with limited human resources (forecasters) and limited capability to pass on the training locally.  The meeting was also informed of the on-going ECMWF forecaster training for WMO Members on the use of ECMWF products, and of the new training material, entitled: “On the operational use of products from the ECMWF Ensemble Prediction System (EPS)” by Anders Persson (consultant) and Tim Hewson (ECMWF).

4.5.3
The meeting recommended that sessions on the use of the new GIFS-TIGGE products be incorporated into SWFDP training events, and agreed that experts from the GIFS-TIGGE WG contribute to the training by developing appropriate material and/or participating in the events as a lecturer. 

4.6
SERA – Societal Applications

4.6.1
The meeting noted that the second week of the SWFDP 2-week training events is focussed on PWS activities, including building new and strengthening existing relationships between forecasters and disaster managers, and with the media.  The meeting agreed that these events could provide an appropriate mechanism for addressing SERA and recommended that WWRP SERA WG experts be invited to these events.

5.
Closing

5.1
The joint session closed at 12:30 hours on Wednesday, 24 February 2010.

Annex VI
ACRONYMS AND OTHER ABBREVIATIONS

ADPC

Asian Disaster Preparedness Centre

CAS

Commission for Atmospheric Sciences 

CBS

Commission for Basic Systems 
Cg

WMO Congress

CIFDP

Coastal Inundation Forecasting Demonstration Project

CMA

China Meteorological Administration

COSMO
Consortium for Small Scale Modelling

CPTEC
Centro de Previsão de Tempo e Estudos Climáticos

DMCPA
Disaster Management and Civil Protection Authorities

DPFS

Data-Processing and Forecasting System 
DRM

Disaster RiskManagement 

DRR

Disaster Risk Reduction 

EC

WMO Executive Council

ECMWF
European Centre for Medium-range Weather Forecast

EMS

Environmental Modelling System
EMWIN
Emergency Managers Weather Information Network

EPS

Ensemble prediction System

ESCAP
Economic and Social Commission for Asia and the Pacific
EUMETCAST
EUMETSAT’s Broadcast System for Environmental Data

ET

Expert Team

ETR

Education and Training

ET-SUP
CBS Expert Team on Satellite Utilization and Products

FDP

Forecast Demonstration Project

FFGS

Flash Flood Guidance System

FTP

File Transfer Protocol

GDPFS
Global Data-Processing and Forecasting System 
GIFS

Global Interactive Forecast System

GTS

Global Telecommunication System

HFA

Hyogo Framework for Action

HRM

High-resolution Regional Model

IBIMET
Italian Institute for Bio-Meteorology

INMET

Instituto Nacional de Meteorologia

IOS

CBS OPAG on the Integrated Observing System

IPCC

Intergovernmental Panel on Climate Change

ISDR

UN International Strategy for Disaster Reduction

ITCZ

Inter-Tropical Convergence Zone

JMA

Japan Meteorological Administration

KMA

Korea Meteorological Administration

LAM

Limited Area Model

LDC

Least Developing Country

MG

CBS Management Group

MMOP

Marine Meteorology and Oceanography Programme

MOGREPS
Met Office Global and Regional Ensemble Prediction System
NCEP

NOAA National Centers for Environmental Prediction
NDMO

National Disaster Management Office

NE

North-east

NGO

Non-Governmental Organization

NMC

National Meteorological Centre

NMHS

National Meteorological and Hydrological Service

NOAA

US National Oceanic and Atmospheric Administration
NWP

NOAA Numerical Weather Prediction

NWS

National Weather Service 

NZ

New Zealand

OPAG

Open Programme Area Group

PDR

Lao People's Democratic Republic
PR

Permanent Representative

PSG

Project Steering Group 
PWS

Public Weather Services 

RA

Regional Association 
RANET
Radio and interNET for the communication of hydro-meteorological information for rural development

RTIT

Regional Technical Implementation Team

RSIP

Regional Subproject Implementation Plan
RSMC

Regional Specialized Meteorological Centre

RSMT

Regional Subproject Management Team

SARFFG
Southern African Regional Flash Flood Guidance

SEEDRMAP
South Eastern Europe Disaster Risk Mitigation and Adaptation
SERA

WWRP Working Group on Societal and Economic Research and Applications
SIMEPAR
Instituto Tecnológica do Sistema Meteorológico do Paraná
SPG

South Pacific Guidance

SW

South-west

SWFDDP
Severe Weather Forecasting and Disaster risk reduction Demonstration Project

SWFDP
Severe Weather Forecasting Demonstration Project 
TC

Tropical Cyclone

TECO

CBS Technical Conference

THORPEX
The Observing System Research and Predictability Experiment
TIGGE

THORPEX Interactive Grand Global Ensemble

TT

Task Team

TT-CSP
RA VI WG-SDP Task Team on Cooperation and Sustainable Programmes

TT-WS

RA VI WG-SDP Task Team on Warning Services

UK

United Kingdom of Great Britain and Northern Ireland

UN

United Nations

UNDP

United Nations Development Programme
UNESCAP
United Nations Economic and Social Commission for Asia and the Pacific
WCRP

World Climate Research Programme

WFO

Weather Forecast Office

WG

Working Group

WGDRS
Working group on Disaster Risk Reduction and Service Delivery

WGNE

CAS/WCRP Working Group on Numerical Experimentation

WG-SDP
RA VI Working Group on Service Delivery and Partnership

WRF

Weather Research and Forecast

WMO

World Meteorological Organization

WWRP
World Weather Research Programme

WWW

World Weather Watch
Phase 1-3 (Initial Demonstration Phase)
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Continuous dev in synergy with other  WMO Programmes

Management structure:

RSMT with WMO Secretariat

Normal processes (qtrly reports, training sessions, etc.)
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Regional responsibility for management

Overseen by SG through regular reports

Sourcing of specific funding, 
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