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Summary and purpose of document

This document provides information on the outcomes of WMO Constituent Body sessions related or relevant to the SWFDP.
Action Proposed  

The meeting is invited to comment and advise on follow-up actions, and to consider them during discussions under the relevant agenda items.
Outcomes of WMO Constituent Body sessions related or relevant to the SWFDP

Seventeenth session of the World Meteorological Congress (Cg-17) (excerpt)
4.1(2).13
Congress noted with satisfaction the continuing effort through the SWFDP in building capacity of, and transferring skills to, NMHSs personnel in 41 least developed and developing countries with over 300 Forecasters and Public Weather Service (PWS) specialists trained. Congress underlined that such a success would not have been possible without the pioneering work and dedication of NMHSs of South Africa, Botswana, Madagascar, Mozambique, United Republic of Tanzania and Zimbabwe, global products centres at ECMWF, Met Office UK (Exeter), and NCEP-CPC (Africa Desk, USA), and RSMC Pretoria (South Africa), and RSMC-TC La Réunion (France), which embarked on this initiative in 2006.  Congress noted with satisfaction the early implementation of the SWFDP in the South-west Pacific and in Eastern Africa, led respectively by RSMC Wellington (New Zealand) supported by RSMC-TC Nadi (Fiji), and RSMC Nairobi (Kenya) supported by RFSC Dar-es-Salaam (United Republic of Tanzania).  Congress thanked the pioneers and urged the Secretary-General, in collaboration with these NMHSs and global and regional centres, to develop and make available lessons learned for the benefit of NMHSs of other countries about to join the SWFDP. In addition, Congress noted with appreciation that the SWFDP in Southern Africa was no longer a demonstration project, and has now been fully operational amongst all the southern African states since 2011. Congress noted that it may be appropriate to promote a forecasting demonstration project in South America associated with the field experiment RELAMPAGO and to develop capabilities at the local level related to nowcasting.
4.1(2).14
Congress also noted that forecast verification activities, including application of new verification methods, have been implemented through the SWFDP. Noting with satisfaction that guidelines have been developed on Forecast Verification for the African SWFDPs (WMO-No. 1132), Congress requested the Secretary-General, in collaboration with CBS, to promote the use of the forecast verification methods described in these guidelines in other SWFDP regional projects.
4.1(2).15
Congress expressed its appreciation to CBS for the coordination of the implementation and expansion of the SWFDP and its efficient cascading forecasting process, which put high value information in the hands of forecasters in developing countries, LDCs and SIDS, thus improving their abilities, particularly through training, to improve their forecast and warning services for efficient and effective decision-making.

4.1(2).16
Congress noted the request by the Regional Association I, at its sixteenth session (RA I-16, 2015), to CBS and the Secretary-General to expand the SWFDP to West Africa, then to the rest of Africa. Congress endorsed this request and was pleased to note that planning for the development of the SWFDP – West Africa has been initiated with seed funding provided by the Republic of Korea, to which it extended its appreciations.
4.1(2).17
Congress also noted that the SWFDP is running or being prepared to run in 5 geographical regions: Southern Africa, South Pacific, Eastern Africa, South-East Asia and Bay of Bengal. The proposed expansion of SWFDP in Africa as suggested by RA I-16 and the planned expansion in the Caribbean SIDS, Central Asia and South-East Europe would require significant increase of resources to support training, contributions by participating global products centres and RSMCs, and coordination functions by the WMO Secretariat. Congress recalled that it did recognize at its sixteenth session (Cg-XVI, 2011), that SWFDP expansion could only be realized with an appropriate and resourced Project Office at the WMO Secretariat, and extrabudgetary contributions to augment the regular budget allocations. Congress continued to support the SWFDP expansion, as indicated in the WMO budget proposal (ref.: agenda item 10.2: Budget for the Seventeenth Financial Period (2016-2019)).
4.1(2).18
In addition, Congress noted that, in sub-regions where the demonstration phase of the SWFDP had been concluded, it would be necessary to pass into the operational phase and to rename the project appropriately as an operational activity. It also noted that the operational phase would require a regional entity responsible for ensuring all countries achieve and maintain compliance and oversee project/programme management and related aspects with continuing support from the Project Office at the WMO Secretariat. Congress was pleased to note the productive work of CBS experts in relation to the overall SWFDP development, management and implementation, that have resulted in Recommendation 23 (CBS-Ext.(2014)) to adopt the establishment of an expanded mechanism to strengthen operational centres at global, regional and national levels, built upon the lessons learnt through the SWFDP. Congress adopted CBS Recommendation 23 through draft Resolution 4.1(2)/1 (Cg-17) – Report of the Extraordinary Session 2014 of the Commission for Basic Systems concerning the Global Data-processing and Forecasting System and Emergency Response Activities.
4.1(2).19
Congress recalled its direction, at its sixteenth session (Cg-XVI, 2011), for the SWFDP to engage all WMO Programmes concerned with the real-time prediction of hydrometeorological hazards, through their respective technical commissions, from observations, to information exchange, to delivery of services, education and training, and to the transfer of relevant promising research outputs into operations. Consequently, Congress was pleased to note the collaboration between CBS and the Commission for Hydrology (CHy) for the integration of SWFDP with the Flash Flood Guidance System (FFGS) in Southern Africa and encouraged them to consider expansion of this approach to other regions, as appropriate. Congress agreed that such integration (including synergy with CIFDP – see paragraph 4.1(2).22) would facilitate implementation of operational support to Multi-Hazard Early Warning Systems. 

4.1(2).20
Congress stressed the value of inter-commission collaboration in ensuring efficiency in the delivery of services to Members. To that end, it encouraged CBS, CHy and JCOMM to consider establishing synergies between the Coastal Inundation Forecast Demonstration Project (CIFDP) and the SWFDP so as to benefit from the well-established SWFDP, and the support and coordination by its Project Office. In addition, Congress invited CBS and CAS to establish synergies between the SWFDP and the High Impact Weather Prediction Project, which is led by WWRP, in particular for localized extreme winds and urban floods.

4.1(2).21
Congress noted that the Executive Council, at its sixty-fifth session (EC-65, 2013), acknowledged that, in the context of the implementation of the GFCS, Global Producing Centres (GPCs) for Long-range Forecasts (LRF), Regional Climate Centres (RCCs) and Regional Climate Outlook Forums (RCOFs) could also have a role in the SWFDP model, in support of developing seamless regional early warning systems. Congress supported EC-65 observations that in principle the SWFDP model could also be applied to prediction at longer-time scales, and therefore requested CBS and the Commission for Climatology (CCl) to explore ways to bridge the gap “weather/climate” at least from medium-range to sub-seasonal prediction to ensure seamless prediction across time-scale for at least up to 15 days. 

4.1(2).22
Congress welcomed the Sustained Coordinated Processing for Environmental Satellite Data for Climate Monitoring (SCOPE) Nowcasting initiative under the WMO Space Programme, which exploits the capability of satellites to help with nowcasting, particularly in data sparse areas (ref.: agenda item 4.2.4(1): WMO Space Programme). It noted that SCOPE-Nowcasting generates satellite imagery, RGB composites and satellite-based precipitation estimates, using current and future imagers, to assist with the prediction of severe weather. Congress requested the Secretary-General, in collaboration with CBS, to develop guidelines for operational implementation of SCOPE-Nowcasting products, particularly in SWFDP geographical regions. 

2014 Extraordinary session of the Commission for Basic Systems (CBS-Ext.(2014)) (excerpt)

4.4.6
The Commission recalled that CBS-15 stressed the importance to move SWFDP forward and to expand the scope and establish synergies for example with flood forecasting. The Commission noted that EC-66 also encouraged closer collaboration of SWFDP with the Flash Flood Guidance System (FFGS) especially when in the same geographic region. The Commission noted with satisfaction the effort being deployed to integrate the Flash Flood Guidance System (FFGS) with the SWFDP in Southern Africa.  The Commission pointed out that a successful integration in this mature SWFDP would facilitate integration in other regions of the globe.

4.4.7
The Commission recognized that SWFDP supports all WMO strategic priorities and agreed, as stressed by EC-66, that the broader implementation of its Cascading Forecasting Process would contribute to enhancing service delivery functions of NMHSs.  The Commission therefore requested its OPAG on DPFS, in collaboration with the OPAG on PWS, to develop a mechanism of moving from the demonstration phase of SWFDP, once successful, to a sustainable operational implementation of severe weather forecasting services.  The Commission agreed that this should focus on enhancing information access through web tools supported by RSMCs from any bandwidth internet connection, knowing that a number of Members have limited connectivity. In addition, the Commission requested the Secretary-General, with the support of the OPAG on DPFS and in consultation with other CBS-OPAGs and technical commissions and programmes, to ensure that  regular training and capacity development of NMHSs are coordinated and conducted to enhance skills and knowledge of new tools and techniques.

4.4.8 
While noting that there is a number of demonstration projects underway in various technical commissions (SWFDP (CBS), CFIDP (JCOMM), AvRDP (CAeM/CAS), Polar Forecasting (CAS)), the Commission also acknowledged the lack of a plan for the integration of these initiatives into an operational component so to enhance service delivery following a successful demonstration of capability. The Commission, therefore, requested its OPAG to work with other technical commissions and expert teams to develop a plan and procedures for the integration and operationalization of successful demonstration projects.  The Commission also requested its Management Group to develop a process to ensure adequate coordination with other Technical Commissions in relation to demonstration projects related to disaster risk reduction.

4.4.9
The Commission noted the request by EC-66 to consider the ten recommendations of the Workshop to Assist in Sustaining National Meteorological Services – Strengthening WMO Regional and Global Centres (Washington DC, USA, June 2013), to guide the future development of the SWFDP and ultimately the evolution of the GDPFS. At the same time, the Commission noted that the 2013 meeting of the Presidents of Technical Commissions (PTC) requested the President of CBS to develop a concept paper describing a proposal for a Programme to Strengthen Operational Centres (PSOC), which would be built upon the lessons learnt through the SWFDP, for consideration, feedback and potential synergies with other technical commissions and programmes.  With the support of the Steering Group for the SWFDP, this concept paper was prepared and discussed at the 2014 meeting of the PTC.  Following the recommendation by EC-66 for describing a mechanism to strengthen operational centres, the Commission reviewed and updated the concept paper and adopted the Recommendation 23 (CBS-Ext.(2014)) – Proposed Mechanism to Strengthen Operational Centres, Build Upon the Lessons Learnt through the SWFDP.  This mechanism considers extending the range of and/or establishing synergies with targeted applications to broaden the benefits of the SWFDP and framework to other user sectors such as agriculture, health, water, and disaster risk reduction.

Recommendation 23 (CBS-Ext.(2014))

Proposed mechanism to strengthen operational centres, built upon the lessons learnt through the SWFDP
THE COMMISSION FOR BASIC SYSTEMS,

Noting:

(1)
The Abridged Final Report with Resolutions of the Sixteenth World Meteorological Congress (Cg-XVI, WMO-No. 1077),

(2)
The Abridged Final Report with Resolutions of the Sixty-sixth Session of the Executive Council (EC-66, WMO-No. 1136),

(3)
The report of the Extraordinary Meeting of the CBS Steering Group of the Severe Weather Forecasting Demonstration Project (SG-SWFDP, December 2013),

(4)
The reports of the 2013 and 2014 Meetings of the Presidents of Technical Commissions (January 2013 and 2014),

(5)
The report of the Workshop to Assist in Sustaining National Meteorological Services – Strengthening WMO Regional and Global Centres (June 2013),

Noting further:

(1)
That Cg-XVI approved a vision for the SWFDP as an end-to-end, cross-programme collaborative activity led by the GDPFS,

(2)
That Cg-XVI requested CBS to continue to give high priority to the implementation of the SWFDP and its expansion into all WMO Regions,

(3)
That the SWFDP has been either in implementation or in development in five regions (Southern Africa, South Pacific, Eastern Africa, Southeast Asia and Bay of Bengal), and in consideration in others,

(4)
The results of a study requested by the SG-SWFDP to scope the resource requirements for ensuring effective implementation and long-term sustainability of the benefits gained with the SWFDP, starting from an evaluation of the resources utilized by the SWFDP thus far,

Considering:

(1)
The significant increase of resources (both budgetary and human) required to ensure effective implementation of multiple, simultaneously running projects, including crucial regular training and coordination and support by the Secretariat, and expansion of the SWFDP to all WMO regional associations,

(2)
That the expansion of the SWFDP could only be realized with extra-budgetary contributions that have been provided either by WMO Members or other organizations (such as the World Bank and the UNESCAP),

(3)
That the WMO Resource Mobilization Office (RMO) has been working with external partners in order to develop and sustain the appropriate extra budgetary contributions in support of the SWFDP, and that it has secured the necessary funds for the management and coordination of the regional SWFDP projects by the WMO Secretariat for at least the next three calendar years,

Considering the need: 

(1)
For dedicated human resources to coordinate and manage the WMO Secretariat support for regional SWFDP projects, including tracking their implementation,

(2)
For extending the range of and/or establishing synergies with targeted applications to broaden the benefits of the SWFDP and framework to other user sectors such as agriculture, health, water, and disaster risk reduction,

(3)
For consolidating the SWFDP into global sustainable operational services through enhanced Cascading Forecasting Process,

(4)
For strengthening operational centres,

Urges WMO Members to continue to offer expert support to the SWFDP and the expanded global programme or mechanism to support operational centres, and to provide staff secondments and/or loans for enhancing the WMO Secretariat capacity;

Recommends the establishment of an expanded mechanism to support operational centres for the sustainability of the Cascading Forecasting Process, developed through a set of SWFDP projects and sustained with the support of a funded coordination office within the WMO Secretariat, as described in the Annex to this draft Recommendation.

__________

Annex: 1 

Annex to draft Recommendation 23 (CBS-Ext.(2014))
Proposed mechanism to strengthen operational centres, built upon the lessons learnt through the SWFDP
1.
Summary 

This document responds to the request from PTC for a Concept Paper towards a programme to strengthen operational centres, which would be built upon the lessons learnt through the SWFDP, as an end-to-end cross-programme collaborative activity that engages all WMO programmes and technical commissions. It proposes an expanded global programme or mechanism to support operational centres through the Cascading Forecasting Process, developed through a set of SWFDP projects and sustained with the support of a core funded programme office within the WMO Secretariat.
2.
Background to SWFDP and its Cascading Forecasting Process
2.1
The Severe Weather Forecasting Demonstration Project (SWFDP) was initiated to enable all NMHSs to issue effective severe weather warnings to disaster management and civil protection authorities in their respective countries. Using a Cascading Forecasting Process, the Project makes global-scale products available to Regional Specialized Meteorological Centres (RSMC) that integrate and synthesize them in order to provide daily guidance for NMHSs in their geographical region. Thus, the NMHSs have greater capability to identify hazardous weather conditions in the short- and medium-range and issue forecasts and warnings accordingly. Because NMHSs in a geographical region typically need similar products, the Project makes efficiency gains by coordinating their requirements. Where possible, the limited bandwidth of many of the receiving NMHSs is taken into account, with the file sizes of guidance products being minimal..  

2.2
The Project contributes to capacity building by helping developing countries access and make use of existing NWP products for improving hazardous weather warnings.  It encourages operational forecasters to use relevant standard or newly developed products and procedures, which have already been introduced in many GDPFS Centres. The initial aim was to show how further cooperative work among operational meteorological centres could enhance the forecasting process of several types of severe weather phenomena, which in turn would improve the warning services provided by the NMHSs. However, the concept has evolved and the expected outcomes now include:

· Enhanced capability for NMHSs to forecast severe weather and issue warnings at the national level, including improved accuracy and longer lead-times;

· Established warning processes agreed with national disaster management and civil protection authorities, along with planned responses for protection of lives and property;

· Established forecast processes and Quality Management Systems (QMS), and strengthened forecast capabilities in support of other user sectors in society (such as agriculture and food security, aviation, marine safety and transportation, etc.) at the national level;

· Raised awareness of the value of NMHSs with national governments and their agencies, leading in the long-term to greater national support and investment and leading, in turn, to improved supply of observations and feedback into the GDPFS; and

· Reduced loss of life and damage to property and contributions to the Millennium Development Goals of eradicating extreme poverty and reducing child mortality.

2.3
The SWFDP is implemented in close collaboration with the Public Weather Services (PWS) Programme in order to improve severe weather forecasting and warning services. It has also been coordinating with other WMO technical commissions and programmes to extend the range of applications and broaden the benefits to other user sectors in society.  
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Figure – The Cascading Forecasting Process of the SWFDP.

2.4
Projects which have successfully made the transition to fully operational status conduct near real-time verification and evaluation, based on observations of meteorological parameters collected at local meteorological stations and information gathered on the impacts of the severe weather phenomena.  Evaluation of the performance of the cascading process, including the quality of the NWP/EPS and guidance products, are provided as feedback to the participating centres to further fine-tune the process and products.  

2.5
Regular training is a critical component of the Project. Forecasters need to know how to make optimal use of the various products coming from the GDPFS Centres. Training is also carried out in service delivery principles and practices including user focus, communication skills and user satisfaction assessment.  

2.6
The SWFDP continues to experience important benefits and significant growth. Five regional projects are either underway or under development – Southern Africa, South-west Pacific, Eastern Africa, Southeast Asia and Bay of Bengal/South Asia.  Future plans include the transitioning of existing SWFDP regional projects into sustainable Severe Weather Forecasting Operations (Phase 4
) and the establishment of the SWFDP service in further geographical areas. The ultimate goal is for all NMHSs to issue effective severe weather warnings to disaster management and civil protection authorities in their respective countries. This would enhance capability in providing hydro-meteorological forecasting and warning services in support of disaster risk reduction, and take a range of other applications to a new level.  This is aligned with the WMO Capacity Development Strategy (Objective 5), and would assist in sustaining the linkages between regional and national centres in their geographical regions; as well as global to regional relationships.  

3.
Expansion of SWFDP to a Global Mechanism or Programme to Strengthen Operational Centres

3.1
The SWFDP as a demonstration project has demonstrated the value of the Cascading Forecasting Process in strengthening NMHSs, supporting their capability to issue severe weather warnings and to build effective relationships with disaster management and civil protection authorities for disaster risk reduction. This had led the World Meteorological Congress, at its sixteenth session (Cg-XVI, May 2011), to agree that SWFDP should be an end-to-end cross-programme collaborative activity that engages with all WMO programmes that concern the real-time prediction of hydro-meteorological hazards, through their respective technical commissions: from observations, to information exchange, to delivery of services to the public and a range of targeted applications/user sectors, education and training, capacity development and support to LDCs, and to the transfer of relevant promising research outputs into operations. This paper proposes a concept for the development of that programme.

3.2
The SWFDP develops regional projects in a phased approach, with three phases of development and demonstration followed by a transition to sustainable operations in Phase 4. In order to provide the resources to support expansion to cover additional regions towards global coverage, and to maintain a sustainable service in the regions which have reached Phase 4, the project should become a strategic programme of WMO supported by core funding and a permanently staffed Project Office. The SWFDP will continue to be guided by a Steering Group led from the CBS/DPFS, but now involving all relevant technical commissions and programmes.

3.3
It is proposed that this programme should be named the Severe Weather Forecasting (SWF) programme which would still retain a close link with the well-established acronym, SWFDP (Severe Weather Forecasting Demonstration Programme) during Phases 1-3. There is also a strong emphasis on operational capability through the term forecasting.

3.4
The SWF programme will provide a major contribution to WMO High Priorities: 

· Disaster risk reduction;

· Capacity development of NMHSs;

· GFCS, through increased climate change resilience;

· In addition SWF will exploit and reinforce both WIGOS and WIS by capacity building of NMHSs, and as a vehicle to assess the gaps in the Basic Systems, including WIGOS and WIS, for effective warnings’ services.

3.5
Development of synergies with other WMO programmes to provide end-to-end coupling with weather-related hazards is set out in section 3 below, but the core of the programme supports the capability of NMHSs to forecast severe weather. This in turn provides a core contribution to an integrated strategy for disaster risk reduction.

3.6
The success of the SWFDP has been based on an approach starting from a regional management team addressing regional needs, and employing a regional centre to provide forecast guidance to NMHSs in the region through the Cascading Forecasting Process, supported by global centres as required. This approach should continue for the development of new projects in new regions to expand the service towards global coverage. Such SWFDP projects are well-suited to donor funding to transfer the capacity in a region. However, to ensure sustainable operations after the initial development and demonstration period, and to coordinate the work of many regional services as the core of a WMO strategy for disaster risk reduction, requires a strategic programme with core funding and the support of a dedicated project/programme office. As described in item 2.5 (above), training support and coordination are key requirements of the programme office, to ensure the provision of central training from global and regional centres, and guidance units. 

3.7
The functions of the regional centre will define the requirements of a designated RSMC with geographical specialisation, and will be specified within the Manual of the GDPFS. A regional centre will be required to demonstrate compliance with these requirements and to be designated as an RSMC before the project can move from SWFDP demonstration phase to Phase 4 operational service. Thereafter RSMC status will be reviewed at regular intervals (e.g. every 4 years) to ensure continued compliance. RSMCs will be expected to support the core capabilities and operational functions of the RSMC with national funding. Additional functions, including significant enhancements to RSMC systems and capabilities, may be suitable for donor funding.

3.8
Projects, which have completed the three development and demonstration phases of SWFDP and are in a position to become fully operational will require a number of non-operational activities to be supported and funded to ensure they are sustainable. These activities include:

· Regional ownership;

· Strategic leadership;

· Management meetings around every 2 years;

· Training for RSMC and NMHS staff at least every 2 years

· Supplemented by e-learning facilities

· On-site training in NMHSs may be less frequent;

· IT development including website and product upgrades;

· Monitoring, evaluation and reporting – annually;

· Country-specific support to improving benefit realization available in all countries;

· Administrative and logistics support for meetings and training;

· Resource mobilization.

There should be a regional entity responsible for ensuring all countries achieve and maintain compliance and oversee programme management and related aspects with continuing support from the Severe Weather Forecasting (SWF) programme office. 

3.9
To support the non-operational activities of the SWF programme, and also the development of new SWFDP projects to expand the programme towards global coverage, the SWF programme office is expected to require 2 full-time staff initially, and this level is expected to require a modest increase as the number of regional projects and services increases. 

3.10
New SWFDP projects should generally be supported by donor funding. Three different models are proposed for preparing SWFDP projects towards the Phase 4 transition to sustainable service, depending on the status and capabilities of the RSMC. Examples are given of regional SWFDPs or potential SWFDPs which might be suitable for support under each of these models:

· Sustaining and strengthening existing RSMCs;

· SWFDP South Pacific supported by RSMC Wellington which is still in Phase 3 has been unable to secure the services of a suitable regional identity to resource a sustainable future;

· Expanding the role of relevant RSMCs with activity specialization in Tropical Cyclone Forecasting;

· SWFDP Bay of Bengal supported by RSMC New Delhi;

· Establishing RSMC support for the Cascading Forecasting Process in all areas – this may be achieved by developing new Regional Forecasting Support Centres (RFSC)
 which subsequently achieve RSMC designation, or by redefining a RSMC with existing geographical specialization;

· Southeast Asia, with regional centre at RFSC Ha Noi;

· South America, with regional centre at RSMC Brasilia;

· Central Asia, with the support of RSMC Moscow or RSMC Novosibirsk;

· West of the existing SWFDP South Pacific project area, with regional centre at RSMC Darwin or by development, a new RSMC Jakarta.

4.
Potential synergies with and involvement of other technical commissions and programmes 

4.1
The PTC, at its 2013 meeting, also requested proposals for the expansion of the SWFDP with future directions towards a programme to strengthen operational centres. This section proposes a number of examples of links with other WMO programmes and Technical Commissions, and some ideas for how they might exploit the Cascading Forecasting Process or similar methods, for consideration by the PTC. The PTC is invited to suggest how to improve the description of links with their respective technical commissions.
4.2
Standards and guidance established by WMO are effectively implemented by WMO Members through projects like the SWFDP, in particular in developing new capacities, benefiting from new technologies, managing change and developing appropriate mentoring schemes. The success of the SWFDP is in part because it takes a holistic, regional-driven approach, i.e. through improving the entire end-to-end chain from production to the delivery of warning services to the users, through the “Cascading Forecasting Process”. Coordination with the Regional Programme (RP) – Regional Offices, including the Programme for LDCs, Education and Training Programme (ETR), Voluntary Cooperation Programme (VCP), and the Resource Mobilization Office (RMO), in the planning and implementation of regional projects has been (is) critical to ensure that desired, sustainable and relevant outcomes are achievable. 

4.3
In particular, the Regional Programme (RP) and the Programme for Least Developed Countries (LDCs) could contribute to:

· Provide ownership and requirements for cascading process;

· Contributions to regional management teams and resource mobilization.

It is therefore important to engage Regional Associations (RAs), including groupings of directors of NMHSs within the regional and sub-regional economical bodies (i.e. comprising Heads of Meteorological Services and Ministries in charge of meteorology) from early stages, to address their requirements and to ensure regional endorsement, ownership, implementation and sustainability (including recognition of SWFDP as a contributing mechanism for the implementation of their meteorological development plans and investment strategies). 

4.4
And the Education and Training programme (ETR) could continue to contribute with the following aspects:

· Support training activities for cascading process;

· RTCs should deliver training for the programme;

· E-learning;

· Cascading process gives NMHS forecasters access to products which allows training to be reinforced by usage;

· Competencies for forecasters support forecasting across manydisciplines. 

4.5
The appropriate use of the existing Cascading Forecasting Process, which is well described in the SWFDP Guidebook and Overall Project Plan, would contribute to strengthening operational functions of GDPFS centres, especially the RSMCs, in other programmatic activities, and by using the structures realizing the Cascading Forecasting Process, to also strengthening links with appropriate other national and regional hydro-meteorological activities.  It is, therefore, proposed that exploiting methods similar to the Cascading Forecasting Process across different programmes could help to develop an integrated approach to collaboration with disaster management organizations for effective response to hydro-meteorological warnings. This would require the expansion of the existing concept of the Cascading Forecasting Process to provide a wider set of best practice guidelines for implementation of the Cascading Forecasting Process across other programmatic themes (e.g. hydrology, marine, agrometeorology, aviation, etc.), and possible involvement of the relevant WMO Technical Commissions and Programmes (as exemplified in paragraphs below).

4.6
The SWFDP regional projects represent the regional infrastructure to support national warnings programmes, including in collecting and conveying the requirements for the “Basic Systems” (including coordination with WIGOS and WIS), while addressing aspects related to severe weather forecasting and warning services (e.g. this is the case for the SWFDP – Eastern Africa, where issues related to observational and telecommunication aspects are being considered/addressed).  Examples of possible engagement of the other CBS OPAGs and CIMO include:

· WIGOS

· E.g. regional centres could collect (radar) observations and provide composite mapping products which would support the work of the RSMC;

· WIS

· Support to enhance data collection; 

· Explore options for exchanging information between NMHSs and RTHs;

· SAT

· SCOPE-NWC Nowcasting to support SWFDP with nowcasting capabilities;

· Distribution of global and regional centre products through GEONETCAST;

· Observations from WIGOS and SAT used in verification of severe weather forecast.

4.7
Among the main challenges for the SWFDP, has been the need for very short-range forecasting (including nowcasting) tools, especially to address the rapid onset of localized severe thunderstorms that produce heavy precipitation and strong winds, in the absence of adequate real-time observational networks, especially in absence of weather radar coverage. In this context, following the outcome of the first phase of the SWFDP in Southeast Africa (in 2008), coordination has been established with the WMO Space Programme (SAT) to ensure that satellite-based products are available through each SWFDP regional project.  Satellite-related training, satellite information (data and products) and dissemination mechanisms to support the SWFDP are now core component of the SWFDP (see also item 4.6 above).  These products made available through the SWFDP also contribute to aeronautical meteorology (AeM).
4.8
The SWFDP regional projects also represent a systematic approach for building capacity and for transferring knowledge and skills to NMHSs, especially to weather forecasters. Their framework has been used to implement a series of proven or modernizing enhancements to the forecasting process, as well as to provide a channel for the transfer of relevant promising S&T research and development outputs through trials, such as from the WWRP/THORPEX TIGGE project “Global Interactive Forecast System” (GIFS), and involves the WWRP/SERA to support effective propagation of benefits to society. Other examples include:

· Establish synergies with the planned High-Impact Weather (HIWeather) project, which aims to develop new forecast and weather impact tools, and seek to trial them with SWFDP as an operational platform and link to end-users;

· Link with Sub-seasonal to Seasonal (S2S) project for seamless forecasts;

· Continue to implement new verification methods through the SWFDP;

· Strengthen synergies with the Nowcasting research activities, including the Lake Victoria project.
4.9
Presently, four of the five SWFDP regional projects include NMHSs of countries that are within the footprint of Tropical Cyclone basins. Synergies (including specific collaboration and joint development work) are being established with the Tropical Cyclone Programme (TCP), and its Regional Bodies.  In particular, TCP:

· Provides a vital input to the SWFDP Cascading Process;

· Cascading Process supports communication of impacts of Tropical Cyclone forecasts to PWS.

4.10
As described in item 2.3 (above), the SWFDP is implemented in close collaboration with the Public Weather Services (PWS) programme in order to improve severe weather forecasting and warning services, and support the Disaster Risk Reduction (DRR) programme as the cascading process provides framework for DRR support in many vulnerable countries 

4.11
SWFDP has also been coordinating with other WMO Technical Commissions and Programmes to extend the range of applications and broaden the benefits to other user sectors in society. In relation to synergies with the Commission for Hydrology (CHy) [please note that similar approaches may be applicable for the Joint WMO-IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM) and the Commission for Agriculture Meteorology (CAgM), for example]:

· The Cascading Forecasting Process may also be usefully applied from regional to national level in flood forecasting;

· Onward Communications of warnings and collaboration with DRR organizations should be done collaboratively with SWFDP;

· Rainfall (and other) forecasts from GDPFS systems should provide a key input to hydrological forecasts and flash flood forecasts;

· May be shared at both regional and national levels;

· Rainfall maps compiled by CHy provide a useful source of observations for use in SWFDP cascading process and verification;

· Flood forecasts provide a useful guidance to assess the likely impact of heavy rain forecasts.

4.12
In addition, in relation to JCOMM, CAeM and CAgM:

· Access to products and data through cascading process helps with compliance with standards (e.g. for aviation forecasting), and it reinforces training;

· Extend the forecast guidance to longer timescales for Food security;

· Propagate NWP (important meteorological and other weather-related parameters) into high-impact models for specialized forecasting (e.g. flash floods, coastal flood forecasting, large waves, etc.), including synergies with the Coastal Inundation Forecasting Demonstration project (CIFDP).
4.13
In relation to the Commission for Climatology (CCl):

· GPCs for Long-range Forecasts (LRF) and RCCs/RCOFs could also provide a very similar cascading forecasting process;

· Aim for a seamless process across timescales by collaboration between RCCs and RSMCs;

· Develop working arrangements;

· Coordinated approach to work with regional humanitarian organizations;

· Coordinated approach to Weather and Climate Watch;

· Contribution to GFCS.

4.14
Finally, SWFDP contributes to the WMO Quality Management Framework (QMF) through supporting efforts in NMHSs in their implementation of Quality Management Systems (QMS).
� Phase 4 is a “Continuous Development Phase” aimed at sustainability of the SWFDP concepts within the regional early warning system.  It focuses on transferring oversight to the region, broadening the activities of the SWFDP to other areas/activities and ensures sustainability of the concept to avoid a fall-back to the previous status where NMCs do not have access to advanced forecasting technologies.


� "Regional Forecasting Support Centre (RFSC)" does not have a defined status within the GDPFS structure, but is the name of a centre that is carrying out the regional severe weather forecasting functions in the development and demonstration phases of the SWFDP, which will achieve RSMC designation with the transition of SWFDP to operations (phase 4), when this centre would be fully functioning.





