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1. Strategy Overview
The GDPFS (Global Data Processing and Forecasting System) provides the operational forecast capabilities and systems of WMO, currently mainly targeting weather.  In the holistic WMO service delivery system, the GDPFS plays the key and essential role to restructure the image of atmosphere and produce the uniform and homogeneous information, even user-oriented information, from fragmented information obtained from Observation by taking advantage of the cutting-age scientific and technical method.  The GOS and GTS are being evolved into the new stage of WIGOS and WIS, respectively, to reach and corporate with communities outside of WMO.  This summary of the TECO Session for the next-generation of GDPFS initiates discussion to develop and concrete the concept of the future GDPFS. 
The Strategy for future development of the GDPFS focuses firstly on extending access to the benefits of the GDPFS to all members of WMO in support of key WMO Priorities, including Disaster Risk Reduction, Service Delivery and Capacity Development of the NMHSs. This means not just access to output from technical forecast systems, but also development of the services to meet the needs for decision-making of users, first and foremost the development of warning services and the planned actions to be taken by Disaster Prevention and Civil Protection Agencies in response to the issue of warnings. The GDPFS has developed effective Cascading Forecasting Processes to support capacity development of NMHSs on both weather forecasting timescales through the SWFDP which supports the effective issue of severe weather warning services, and seasonal timescales through the network of GPCs, RCCs and RCOFs, and there are future plans to further expand the geographical coverage and seamlessness of these services over the next 10 years. (Ken Mylne)
Beyond this initial sharing of information for capacity development, the longer term strategy for GDPFS is to expand the scope of seamless prediction services beyond the traditional WWW framework to meet the decision-needs of users. Seamlessness spans several dimensions including:
· Timescales from Very Short Range Forecasts (0-6h) through weather forecasts for days and weeks ahead to long-range forecasts on seasonal and up to multi-annual scales;
· Multi-hazard forecasts, including coupled weather-related hazards such as hydrological (e.g. floods, inundation, soil moisture, water management), marine and coastal (e.g. waves, storm surge), geophysical (e.g. landslides), air quality and sand and dust-storms, and also other similar hazards such as Space Weather. Under-pinning forecast systems will evolve from weather forecast systems to fully coupled and integrated Environmental Prediction Systems, coupling atmosphere, ocean and land with full representation of environmental parameters such as aerosols and pollutants affecting air quality; and 
· Prediction of not only weather-related elements but also impact and risk associated with hazards taking account of the vulnerabilities and impact pathways of society to support fully risk-based decision making.
The evolution of the GDPFS toward Seamless Prediction System will be achieved by enhancing partnerships with both users and research communities, in a continuous Quality Improvement cycle, to provide a holistic and integrated prediction system for end-to-end services.
Speakers in the TECO Session considered how this overall strategy will be achieved.
2. New Manual for GDPFS – Expansion of the Scope (Yuki Honda)
The Manual on the GDPFS has been reviewed thoroughly and revised completely from its structure.  This new Manual will be introduced in near future to ensure the sustainability and continuous improvement of operational activities as part of WMO Quality Management Framework, including regular review of compliance for designated GDPFS Centres.
The new Manual is also reconstructed to expand the scope of the GDPFS beyond WWW programme to include multi-hazard and impact predictions from coupled environmental prediction systems and therefore the designation of GDPFS centres will be enhanced to encompass this wider scope.  This will strengthen the collaboration with other programmes and Technical Commissions as well as other partner international organizations.
3. Continuously Improving Prediction System Capabilities 
New technological and computing advances will continue to provide further advances in the capabilities of forecasting systems. Satellite observation systems provide increasing detail in spatial and temporal resolution, and are able to provide improving estimates of surface weather conditions, such as quantified precipitation estimates, and these will be exploited to provide nowcasting (Very Short Range Forecasting) tools for severe weather with near global coverage, which is particularly valuable for WMO Members without access to surface-based systems such as radar. (Anthony Rea)
Numerical weather prediction (NWP) resolution continues to improve and provide much improved estimation of surface weather details from both global and regional models. Ensemble Predictions Systems (EPS) are becoming a fully integrated part of the NWP systems to provide a complete picture of the forecast including estimates of the forecast uncertainty/confidence, and are essential to estimate the risks of extreme events in support of risk-based forecasts and warnings. Regional NWP and EPS are focusing increasingly on convection-permitting resolutions – these offer greatly enhanced capability for resolving extreme and high impact weather, especially involving convection. While this offers great benefits where available, the high computing costs mean that provision of convection permitting models over many parts of the world, particularly the Tropics, will remain a major challenge for many years, and careful prioritization will be required to focus on the areas of greatest societal vulnerability. In recognition of these advances the CBS verification standards will be evolved to focus on high resolution surface weather and EPS. (Ken Mylne)
4. Toward Seamless Prediction – Integrated Environmental Prediction (Michel Jean)
Currently the GDPFS mainly focuses on numerical weather prediction, long range forecasting and some related applications such as atmospheric transport modelling.  By expanding the scope of the GDPFS beyond the WWW Programme, the GDPFS will encompass numerical prediction systems from marine to space weather. Increasingly forecast systems will be based on coupled atmosphere-ocean-land systems and incorporating improved representation of environmental impacts such as air quality, to provide integrated Earth System environmental prediction. Development of such systems is increasingly interdisciplinary, and will be driven by a technology/service innovation chain involving partnership with users and experts in user decision-making, including social scientists with expertise in societal vulnerability.  

A) Scientific and technical development of the prediction system will become more user-driven to meet requirements of users, including the socio-economic needs.  It is essential to capture the user needs precisely, through communication with users.  Such information will be useful to identify components of prediction systems to be included and priorities for development.  The rolling review of user requirement will be essential in the continuous improvement of the GDPFS.

B) GDPFS will work closely with the HIWeather (High Impact Weather) research project, and also with other research projects such as the S2S (Sub-Seasonal to Seasonal) and PPP (Polar Prediction Project), to identify and meet the needs of users and to ensure the operational implementation of research outcomes.

5. Enhancement of Service Delivery
The end-to-end service to deliver weather information has been strengthened using the Cascading Forecasting System established through the SWFDP (James Lunny) and through the similar cascading process implemented for delivery for Climate Service Information System (CSIS) of GFCS: GPC-RCC/RCOF-NHMS.  (Richard Graham). 

Partnership between the GDPFS and other Programmes, particularly the PWS programme, and Technical Commissions are critical to the successful Service Delivery, and will continue to be strengthened.

Capacity development for operational centres will continue to be increased by the expansion of SWFDP to a global programme to strengthen operational centres all over the world:

A) The Cascading Forecasting System will be elaborated / refined, taking into consideration increasing capabilities of systems and the regional requirements, and by incorporating the experience of successful concepts such as the Virtual Centre to strengthen the communication and data / products exchange. (Alaor Moacyr Dall’Antonia Jr)
B) The concept of the global programme needs to be expanded beyond SWFDP to consolidate the idea to strengthen operational capabilities across all fields covered by WMO, taking into consideration other demonstration projects implemented by other Programmes and Technical Commissions. (Jerry Lengoasa and Members’ opinion at the CBS-Ext(2014).)
6. Impact-based Forecast and Risk-based Warning – Enhancement of the Communication and Partnership with Users (Paul Davies)
More weather information is now delivered to end-users through SWFDP.  However, such information is sometimes difficult to be understand without proper interpretation. To increase the awareness of the value of the weather information and gain more appropriate response to the information, the new concept of Impact-based Forecasts and Risk-based Warnings, is proposed to directly deliver the impact to users. Effective communication is critical and requires a deep integration and common understanding between service providers and users and decision-makers, and a flexibility of response to meet the dynamically evolving needs and vulnerabilities of users. 
7. Key elements for successful implementation of Impact-based Forecast and Risk-based Warning (Masanori Obayashi and Meiyan Jiao)
A) To strengthen the communication and partnership with users.  Involvement of the user community is key to proper responsibility sharing and to understanding of societal vulnerability. 
B) To prepare the user-oriented products, and evaluate the socio-economic impact, more data in user fields need to be available.
C) To analyze the impact and risk using relevant information extracted from the reliable NWP and EPS products and observations.
