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KEY POINTS FOR DECISION BY CBS - OPAG DPFS

1.	Global Data-processing and Forecasting System (GDPFS)

1.1	Cg-17 highlighted that the GDPFS contributes to many of the WMO’s high priorities through: (i) the use of NWP and Ensemble Prediction Systems (EPS) for severe weather forecasting, particularly through the Severe Weather Forecasting Demonstration Project (SWFDP) that contribute to disaster risk reduction, and capacity development of LDCs; (ii) the application of NWP/EPS to predict severe and high-impact weather events, including the propagation of the weather forecasts into impact models that contribute to disaster risk reduction; (iii) a network of centres that carry out global monthly and seasonal forecasts that are essential for the Climate Services Information System (CSIS) of the Global Framework for Climate Services (GFCS); and (iv) the provision of benefits to other socioeconomic sectors, including aviation, agriculture, marine safety, transport, tourism, and energy.

1.2	Progress will continue to be made in many areas of GDPFS, to ensure that research and development results are introduced into operations. These GDPFS areas include: Severe Weather Forecasting (especially through the SWFDP), Ensemble Prediction Systems (EPS), Extended- and Long-range Forecasting, Nowcasting and Very Short-range Forecasting, and Forecast Verification, as well as the Emergency Response Activities (ERA).

2.	Seamless Data-processing and Forecasting System

2.1	Considering the conclusions of the first World Weather Open Science Conference (WWOSC-2014, Montreal, Canada, August 2014), Cg-17 recognized that a seamless system spans multiple dimensions including: (a) timescales; (b) multi-hazard forecasts; and (c) supporting applications, including the use and propagation of NWP/EPS into high-impact weather forecasting and hazard risk management. Cg-17 noted that with technological advances, new areas of research addressing these dimensions will require transition to operations.  Cg-17 noted that CBS-Ext.(2014) agreed that the Global Data-processing and Forecasting System (GDPFS) is at the heart of the WMO operational system, and in order to support adequately the high priorities of WMO, the GDPFS needs to evolve, be flexible and adaptable so that it can respond efficiently to current and emerging needs, and user’s requirements.  Cg-17 therefore agreed to initiate a process for the gradual establishment of a future enhanced integrated and seamless WMO Data-processing and Forecasting System, and adopted Resolution 11 (Cg-17) – Towards a future enhanced integrated and seamless WMO Data-processing and Forecasting System.  

2.2	The implementation of a seamless data-processing and forecasting system will take time and will need all component of WMO to contribute and facilitate its implementation.  The implementation of a seamless GDPFS will also necessitate a new definition of role and responsibilities of GDPFS Centres which will, undeniably, result in the review of designation criteria in the Manual on the GDPFS and in the restructuring and strengthening of Global and Regional Centres to deliver their services seamlessly.  A meeting of Experts representing all Technical Commissions will be held in Geneva, from 10 to 12 February 2016 to discuss a path forward. Expected outcomes include review of requirements and the DPFS activities carried out by the various Technical Commissions; and development of a Roadmap and a Plan for a White Paper, which will be presented to EC-68 for consideration.

3.	Manual on the Global Data-processing and Forecasting System (GDPFS)

3.1	Cg-16 through Resolution 6 (Cg-16) recognized the central role of the GDPFS by affirming that the Manual on the GDPFS (WMO-No 485) is the single source of technical regulations for all operational data-processing and forecasting systems operated by WMO Members.  A new Manual is being developed and its adoption is planned for EC-69 following Recommendation from the upcoming CBS-16 (Nov 2016).  Key elements of the new Manual includes clear definition of designation criteria and procedures (including those coordinated by CBS, jointly with other technical commissions and/or WMO Programmes, as well as other international organizations), requirement for detailed information regarding Centres’ implementation, system description and characteristics, products metadata, verification of outputs and rolling review (Regular Audit) of Centres compliances. Recognizing that some GDPFS centres may report temporary non-compliance with regard to some of the requirements, CBS-Ext.(2014) recommended a transition plan for the implementation of the new Manual (which was approved by Cg-17) to manage the technical changes and the initial designation of the GDPFS centres as defined in the new Manual, including WMCs and RSMCs.  In particular:
1) The new Manual introduces clear definitions of the functions of WMCs and of several types of RSMCs, and describes responsibilities for change of activity specification, designation and compliance assessment of RSMC and WMC status.
2) The term WMC is no longer restricted to specific defined centres. Following Quality Management principles, any centre which meets the required criteria in terms of functions, activities and compliance assessment processes may be designated as a WMC.
3) The term RSMC is used as a general term for a designated centre. There have always been a number of different types of RSMC, but the list is expanded to include several more types of specialization. A number of types of centre with other names including RCC (Regional Climate Centre), GPC (Global Producing Centre for Long-Range Forecasts) and LC (Lead Centre) are also types of RSMC. Such centres may be referred to using both the specific names (RCC, GPC, LC) and/or the general term RSMC. 
4) RSMC with geographical specialization is discontinued. Replaced with several new RSMC designations with appropriate required activities and compliance assessment processes:
· RSMC for Regional Severe Weather Forecasting (SWFDP-like)
· RSMC for Global NWP
· RSMC for Limited Area NWP
· RSMC for Global EPS
· RSMC for Limited Area EPS
5) The definition of a geographical Region (for example, the area of responsibility of an RSMC performing limited area NWP) is not specified in a general way in the Manual, so the decision is made on a case-by-case basis and depends on the context and requirements for regional support. Information on the areas covered by specific centres is provided in Part III of the Manual.
6) The concept of RSMC for Regional Severe Weather Forecasting originates from the model of the SWFDP Regional Centre. The SWFDP provides a framework for the development of a Regional Centre providing severe weather support to NMHSs in a region. In the final phase of the SWFDP the project transitions from demonstration phase to sustainable operations, and at this stage the regional centre could be designated as RSMC for Regional Severe Weather Forecasting. Outside of established SWFDP projects, a Centre which has consistently demonstrated, over a sustained period, all the required capabilities for Regional Severe Weather Forecasting in collaboration with associated NMCs may be designated as an RSMC with the specialization of Regional Severe Weather Forecasting.
7) The new Manual requires Members of WMO to support an NMC and defines the minimum functions of an NMC. 


4.	Severe Weather Forecasting Demonstration Project (SWFDP) and Mechanism to Strengthen Operational Centres

4.1	Significant benefits have been realized from the Severe Weather Forecasting Demonstration Project (SWFDP), either underway or under development in nine project regions (i.e. Southern Africa, South-west Pacific, Eastern Africa, Southeast Asia, Bay of Bengal, Central Asia, Western Africa, Caribbean, and Southeast Europe) around the world, hosted by five Regional Associations (RAs I, II, IV, V and VI). Plans include implementing projects in all WMO Regions. The planned expansion of the SWFDP and the ongoing implementation of the existing SWFDP regional projects would require significant increase of resources to support training, contributions by participating global products centres and RSMCs, and coordination functions by the WMO Secretariat.  The SWFDP expansion can only be realized with an appropriate and resourced Project Office at the WMO Secretariat, and extrabudgetary contributions to augment the regular budget allocations. Currently, a number of Trust Funds are being closed and there is no clear indication of future extrabudgetary contributions for the implementation of existing and planned SWFDP regional projects.

4.2	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. 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. 

4.3	In addition, advances made in Numerical Weather Prediction and Ensemble Prediction Systems (NWP/EPS) by advanced global NWP centres requires their outputs tailored (or “downscaled”) for practical use by National Meteorological and Hydrological Services (NMHSs). As a clear lesson learnt from the SWFDP, strengthening and sustaining WMO operational centres, particularly those centres with Regional or sub-regional operational responsibilities (e.g. Regional Specialized Meteorological Centres (RSMCs), satellite product centres, technical training), through their linkages to NMHSs and their national meteorological centres, will increase and sustain the benefits of the development of much needed severe weather forecasting and warning services capabilities at NMHSs of developing and Least Developed Countries (LDCs).

4.4	SWFDP has been engaging 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. In particular, collaboration has been initiated between CBS and the Commission for Hydrology (CHy) for the integration of SWFDP with the Flash Flood Guidance System (FFGS) in Southern Africa and possible expansion of this approach to other regions, as appropriate. Such integration (including synergy with the Coastal Inundation Forecast Demonstration Project (CIFDP)) would facilitate implementation of operational support to Multi-Hazard Early Warning Systems. 

5.	Operational Weather Forecast Process and Support

Standard procedures for surface verification
5.1	Progress has been made in the development of standard procedures for surface verification, which includes procedures for exchange of scores for each observing stations.  These standard procedures will be incorporated in the new Manual on the GDPFS.  GDPFS centres have been encouraged to implement such procedures and send preliminary results to the LC-DNV (even in advance of adopting new manual).  The TT-SV is producing a reference document summarising the results of their studies as documentation of the choices made.  The current standard verification may not be appropriate for future high resolution models, and that procedures will need to be developed in collaboration the research. 
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Upper-air verification (including Lead Centre activities)
5.2	6 global centres are fully or partially compliant with the new standard procedures for upper-air verification and results are displayed on the LC-DNV website. Improvements have been made to speed of LC-DNV website and introduction of wiki pages. The website is used by 200 users per month.  A number of additions will be made to the LC-DNV website, including:
· links to model description pages on producing centre websites
· info on corrected data on ftp server
· version of R/S list, interpolation, BC obs
· text download of data from plot 
· historical log of received data 
· confidence intervals 

5.3	A number of studies are being made on the optimal solution for verification against observations, including on (1) the use of the position and time of radiosonde observation in the verification by GDPFS centres, and (2) the potential impact of accounting for time and position of radiosonde observation in data assimilation and verification, and that the new BUFR reports should contain this information.

Update of observation monitoring procedures 
5.4	There has been ongoing coordination with WIGOS on observation monitoring and QC procedures, including a joint Workshop in December 2014. The Chairperson of ET-OWFPS has been representing DPFS in this activity, and will continue to coordinate input on observation monitoring activities from NWP centres.

Strategy to implement Limited Area Models (LAM)
5.5	The key challenge is access to and use of high-resolution NWP. The TT-LAM will meet in April 2016 to cover the different ways to achieve that and develop guidelines, including from global models (some already at high resolution and even global high-resolution EPS):
a. Guidelines should cover access to and use of current products (priority 1) as well as support for implementation of LAM (priority 2)
b. Uncertainty should be addressed (including EPS) 
c. Pros and cons of different solutions should be covered;  include reference to SWFDP cascading process 
d. Use and interpretation - check current guidelines prepared by ET-EPS. Consider if these need updating to address high-resolution
e. boundary conditions
f. remove list of LAM from doc
g. information about verification

Use and interpretation of Very Short-Range Forecasting (VSRF) products
5.6	A workshop was conducted in June 2015 as a result of a directive from the seventeenth session of the WMO Congress (Cg-17), May-June 2015, to initiate a process for “the gradual establishment of a future enhanced, integrated and seamless WMO Data-Processing and Forecasting System”. In addition, Cg-17 recalling the successful demonstration of nowcasting techniques by some Members at various international events such as Olympic games and World Expo, requested the WMO Secretary-General, in coordination with CBS and other related Technical Commissions, to gather lessons learned and best practices and develop guidelines on nowcasting techniques for the benefit of all WMO Members. Cg-17 also noted that it would be a significant contribution to the seamless Data-processing and Forecasting endeavour.  The OPAG/DPFS therefore decided to establish a Task Team on the Development of Guidelines on Nowcasting Techniques (TT-DGNT), which will meet in Beijing, China, from 15 to 17 March 2016.

6.	Operational Predictions from sub-seasonal to Longer-Time Scales (OPSLS), including contributions to GFCS

6.1	There is an excellent collaboration between CBS and CCl through:
(a)	The Joint CBS-CCl Expert Team on Operational Predictions from Sub-seasonal to Longer-time Scale (ET-OPSLS), which was established to support the development of operational production systems to provide information beyond the medium-range. Congress acknowledged that operational prediction in the forecast range of sub-seasonal to longer time scales is a significant contribution of CBS to the Climate Services Information System (CSIS) of the Global Framework for Climate Services (GFCS) and to the CCl development of the Global Seasonal Climate Update (GSCU); 
(b)	The establishment of the Joint CCl-CBS Expert Team on Regional Climate Centres (RCCs) to facilitate the inter-commission discussions on the designation of RCCs. 

6.2	Significant progress has been made in the following areas: (a) continued development of GPC prediction systems; (b) development of forecast and verification products for the GSCU by the LC-LRFMME, using a common baseline; and (c) inclusion of verification of the multi-model ensemble at the LC-LRFMME website. Congress also expressed satisfaction on the generally well-established use of GPC and LC-LRFMME products by most RCCs and NMHSs, as well as RCOFs, stating that the mandatory and some recommended products are essential in fulfilling their own mandatory LRF functions. However, partnerships between GPCs/RCCs/NMHSs need to be strengthened to facilitate provision of the data exchanges and support required to bring possible information on all timescales to WMO Members. 

6.3	New activities have been initiated in support of seamless forecasting including:
(a)	A pilot activity, the purpose of which is the development and use of multi-model ensemble products including imagery for display, and standard procedures for verification of extended-range forecasts which could be used to support the operational exchange of these products.  This could include the display of real-time sub-seasonal forecasts from GPCs making operational sub-seasonal forecasts. This exchange, coordinated by the Lead Centre for Long Range Forecast Multi-Model Ensemble (LC-LRFMME) is in close collaboration with the WWRP/ WCRP Sub-seasonal to Seasonal (S2S) project; and,
(b)	In support of the GFCS, to continue the exchange of real-time multi-annual to decadal forecasts which is currently informally hosted by the UK Met Office.  Noting the discussions by CCl-16 and CBS-Ext.(2014), and the work of the ET-OPSLS, Congress requested CBS and CCl, in close collaboration with WCRP, to assess the adequacy of real-time multi-annual to decadal forecasts for operational use, and, if appropriate, to make recommendations to CBS‑16 on a new formal arrangement, for example through a new Lead Centre for multi-annual to decadal prediction, so that Members can benefit from this new prediction capability.

6.4	Through the ICT-CSIS, a proposal has been made to establish (where applicable), strengthen and sustain regional partnerships for capacity development (especially Regional Centres and their linkages to NMHSs in their respective geographical regions), which will be built upon and expanded from existing regional partnerships for severe weather forecasting and warning services, being implemented through the Severe Weather Forecasting Demonstration Project (SWFDP), and for climate services, being implemented through GPC-RCC/RCOF-NMHS, for improved seamless weather, climate and hydrological forecasting and warning services. This activity will sustain and increase the beneficial impacts of the development of much needed capabilities at NMHSs of developing and least developed countries (which typically lack the basic human and financial capacity) for delivering seamless weather, climate and hydrological forecasting and warning services. NMHSs in a geographical region (i.e. neighbouring countries) with similar weather/climate sensitivities, typically need similar (or the same) products and there would be efficiency gains in coordinating their requirements. They also have similar views to user requirements, therefore a regional partnership will help in establishing forums for sharing expertise and experiences among professionals (in weather, climate and hydrology) including on how to improve communication and enhance planning and emergency services across various national government agencies and stakeholders, etc. This activity will also provide a coordinated, harmonized and consistent approach to address hazards which are usually driven by regional weather and climate anomalies that lead to high socio-economic impacts in the countries of the region. A regional partnership will facilitate a learning environment to continuously improve the practices and warning systems.  At the same time, through this activity, observational data which are typically more widely shared among NMHSs within a regional economic body (directed by existing regional data sharing arrangements policies), will contribute to forecast improvements at regional and national scales.  This activity will also establish and further develop regional helpdesks (including online discussions forums, online training platforms, data services portals, etc., collaborative platforms based on information technologies which will enhance regional forecast consensus, as well as mentoring and training effort to empower national forecasters. 

7.	Collaboration with Research

7.1	The operationalization of research results would necessitate significant implication of the GDPFS and it is important to ensure smooth transition of science results from both Research and Development Projects (RDPs) and Forecast Demonstration Projects (FDPs) (i.e. Aviation Research and Development Project (AvRDP), Sub-seasonal to Seasonal (S2S) Prediction Project, the Polar Prediction Project (PPP), and the High Impact Weather (HIWeather) Prediction Project) into operations. CBS has been working closely with CAS/WWRP to ensure that an Operational Forecast Demonstration phase is established for each of the Research Projects following conclusive Research Development phase. 

8.	Emergency Response Activities (ERA)

8.1	Regional and Global Arrangements have been maintained by the Regional Specialized Meteorological Centres (RSMCs) with activity specialization in Atmospheric Transport Modelling (RSMCs-ATM) and RTH Offenbach, in collaboration with the International Atomic Energy Agency (IAEA).  In the area of ERA, WMO provides assistance to relevant international organizations (e.g. IAEA, ICAO and CTBTO), especially in support of their respective decision making processes related to environmental emergencies. In particular, (a) IAEA strongly supports the provision of Time of Arrival products by the RSMCs-ATM; (b) ICAO requirements include the development of modelling guidance for the issuance of radioactive cloud SIGMET; and (c) CTBTO is interested in RSMCs’ backtracking for noble gases, and requires assistance for the maintenance of the meteorological equipment at monitoring sites and the provision of weather forecasts and services to support its onsite inspection activities.  Nuclear ERA activities include further developments and testing of the Time of Arrival products, the Transfer Coefficient Matrix method and Ensemble modelling; maintaining and monitoring the RSMCs common web pages as well as continuing the regular tests between RSMCs, RTH Offenbach and the IAEA.  Non-nuclear ERA exercises have been carried out and additional tests with other scenarios are planned for early 2016. Standard procedures for the provision of non-nuclear ERA products have been developed, reviewed by relevant experts and updated for inclusion into the new Manual on the GDPFS.  
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