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Summary and purpose of document

This document provides information on the mechanism to strengthen operational centres, approved by Cg-17.
Action Proposed  

The meeting is invited to comment and advise on follow-up actions for the implementation of the mechanism.
Mechanism to Strengthen Operational Centres
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.





