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INTRODUCTION AND BACKGROUND, INCLUDING REVIEW OF RELEVANT OUTCOMES OF PREVIOUS MEETINGS

Review of relevant outcomes of WMO meetings, including CBS-15 (Sept 2012), ICT-DPFS (Jan 2013), EC-66 (Jun 2014) and CBS-Ext.(2014) (Sept 2014)
(Submitted by the Secretariat)

Summary and purpose of document

This document provides background information on the outcomes of WMO meetings, including CBS-15 (Sept 2012), ICT-DPFS (Jan 2013), EC-66 (Jun 2014) and CBS-Ext.(2014) (Sept 2014).
Action Proposed  

The meeting is invited to note the information in this document and provide comments as appropriate.
Excerpt of the CBS-15 session report related to OWFPS

Operational Weather Forecasting Process and Support
Further Development and Evolution of the Global Data-processing and Forecasting System (GDPFS)
4.4.9
The Commission agreed that, similarly to the WIGOS and WIS, the Global Data-processing and Forecasting System (GDPFS) is an all-encompassing system focusing on the improvement of all WMO data-processing and forecasting systems, including those coordinated by CBS, jointly with other technical commissions and/or WMO Programmes, as well as other international organizations. It further agreed that the GDPFS fosters the orderly evolution of the present WMO data-processing and forecasting systems into an integrated, comprehensive and coordinated system. The GDPFS is the basis for the operational provision of accurate, reliable and timely weather, climate, water and related environmental forecasts and products by all WMO operated meteorological centres, and would therefore satisfy, in a cost-effective and sustainable manner, the evolving data-processing and forecasting requirements of WMO Members. 
4.4.10
The Commission encouraged centres running global models to consider providing boundary conditions to NMCs running Limited Area Models (LAMs). Recalling the request by Cg-XVI to the Secretary-General and CBS to develop a strategy to assist Members in the implementation of improved high-resolution regional NWP (including data assimilation and boundary condition aspects), and the subsequent recommendations by EC-64, the Commission requested the OPAG on DPFS to establish a task team for a limited time period to develop such a strategy for consideration by the next CBS session. 

4.4.11
The Commission encouraged RSMCs and RCCs running models to ensure dissemination of the products to NMHSs of countries covered by their models’ footprint.

4.4.12
Notwithstanding the great improvements in NWP, the Commission noted that there was still improvement needed in NWP accuracy and usefulness in the tropical areas, particularly in the handling of convection in the tropics. In this context, the Commission encouraged those Members running ocean reanalysis to consider making them available to NMCs running coupled atmosphere-ocean models.
Manual on the Global Data-processing and Forecasting System (WMO-No. 485)
4.4.13
The Commission was pleased to note the significant progress that has been made with the comprehensive revision of the Manual on the GDPFS (WMO-No. 485), following the adoption by Cg-XVI of the revised Manual’s outline. It also noted with appreciation the active cooperation and enhanced coordination among the relevant technical commissions and partner organizations in incorporating aspects related to all WMO data-processing and forecasting systems in the revised Manual on the GDPFS. Noting that the SWFDP, the Global Framework for Climate Services (GFCS), and the Global Integrated Polar Prediction System (GIPPS) may have implications for the GDPFS by way of new requirements for products, the Commission recommended that the revised Manual continue to be organized in such a way that it should allow the future incorporation of, and accommodate, technical aspects that may arise from such new initiatives. 
4.4.14
The Commission noted that the new Manual introduces a number of changes to the current procedures, and therefore acknowledged that some GDPFS centres may report temporary non-compliance with regard to some of the requirements, mainly because of resource constraints during system development or adaptation. In this context, and noting that the new Manual would most likely be in force by 2015, the Commission requested the Secretariat to clearly indicate the comprehensive summary of changes of functions and procedures well in advance to ensure the smooth transition, and also recommended that a transition plan for the implementation of the new Manual (which will replace the current version) be developed to manage the technical changes and the initial designation of the GDPFS centres as defined in the new Manual, including WMCs and RSMCs, for consideration by the next session of CBS. 
4.4.15
The Commission noted that the new Manual was being developed in accordance to quality management principles and agreed that it would facilitate the review of compliance of GDPFS Centres against the designation criteria, which include, amongst others, forecast verification activities. Therefore, acknowledging that some Centres produce activity reports regularly, the Commission recommended that the review process should be established, taking into account such existing reports to avoid duplication. The Commission stressed this is critical to quality assurance and management of the outputs of the GDPFS, and therefore concluded that the verification of numerical and other forecasts is an activity that supports continuous improvement of the forecasting and warning systems.

4.4.16
Noting the results of the work of the ad hoc joint CAS-CBS Task Team on Sand and Dust Storm Warning Assessment Systems (SDS-WAS), the Commission agreed that there is a need to incorporate the mandatory functions and criteria for the designation of RSMC with activity specialization in Atmospheric Sand and Dust storm Forecasts (RSMC-ASDF) in the current version of the Manual on the GDPFS, and therefore proposed an amendment to the Manual on the GDPFS, as found in Annex 1 to Recommendation 13 (CBS-15). The Commission was presented with the nomination of the centre in Barcelona (Spain) to act as an RSMC-ADSF for the Northern Africa (north of Equator), Middle East and Europe. Noting that this centre complies with the mandatory functions, the Commission recommended its formal designation, and therefore proposed an amendment to the Manual on the GDPFS, as found in Annex 1 to Recommendation 13 (CBS-15). The Commission adopted Recommendation 13 (CBS-15) – Amendments to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485). 
4.4.17
The Commission noted that atmospheric sand and dust storm forecasts are of particular importance as dust storms strongly affect socio-economic sectors, including maritime and air transportation. However, the Commission expressed its concern regarding the uncertainty of the sand and dust storm model outputs and the consistency between these products and the observations. It therefore requested the OPAG on DPFS to work with the CAS Steering Groups on SDS-WAS in the assessment of the reliability/maturity of such products for operational purposes, as well as in further developing and utilizing widespread dust forecasting models. Until these matters are resolved, the Commission decided to include a statement concerning their reliability with these products. 

4.4.18
Many Members have informed of their capabilities to produce and delivery atmospheric sand and dust storm forecasts, and expressed interest in cooperating with the centre in Barcelona on these issues, including on verification. 
Forecast Verification

4.4.19
The Commission expressed its appreciation to the ECMWF for the development and maintenance of the Lead Centre for Deterministic NWP Verification (LC-DNV) Website (http://apps.ecmwf.int/wmolcdnv/, username/password protected). The Commission recommended that access to the LC-DNV Website should be provided to all WMO Members through their WMO accounts, and urged them to visit it to access and make best use of results of verification of upper-air and surface fields for both operational forecasting and management purposes. The Commission urged those WMO Members that have not as yet requested to the ECMWF a WMO account, to do so following the procedures stated on the ECMWF Website at http://www.ecmwf.int/
about/wmo_nmhs_access/index.html. In addition, the Commission requested that unrestricted access be given to the web pages including the basic verification plots. In addition, the Commission encouraged WMO Members to visit the Lead Centre for EPS Verification Website (http://epsv.kishou.go.jp/EPSv/), maintained by JMA (no longer password protected), which has recently added the new CRPS score as per the procedures stated in the Manual on the GDPFS.
4.4.20
Noting the results of the studies on the potential application of CBS standard verification procedures for Polar Regions, the Commission recommended the inclusion of two new geographical areas (polewards of 60º) in the CBS standard verification procedures, and therefore proposed an amendment to the Manual on the GDPFS, as found in Annex 2 to Recommendation 13 (CBS-15). The Commission noted that this is a contribution to the development of GIPPS.

4.4.21
While recognizing that more preparatory studies are required, the Commission stressed the importance of, and the need for developing, standard procedures for surface weather verification. It noted that the LC-DNV Website includes a selection of plots of the scores computed for precipitation (SEEPS and a few others for comparison) and requested that this be expanded to include plots of the scores computed for other surface fields. While global NWP centres generally compute CBS scores globally and provide the results in a graphical format, the Commission encouraged WMO Members to use global NWP products to perform verification of fields from global models at a regional level and/or for specific locations. It further encouraged WMO Members to perform qualitative evaluation by forecasters from a synoptic point of view (chart verification) and provide their feedback to global NWP centres. In this context, and within the framework of the SWFDP, the Commission urged global NWP centres, RSMCs, and individual NMHSs to work together in order to benefit from the use of additional observational data which are not routinely available on the WIS/GTS, as well as to benefit from knowledge of regional weather. 

Integration of EPS into Core Operational Forecasting
4.4.22
The Commission noted that most NMHSs’ operational forecast production on all timescales continues to be predominantly based on deterministic model outputs, with the ensembles being used to provide peripheral and supplementary information. However, it noted that at a number of GDPFS centres significant progress has been made in integrating EPS into core operational forecasting for guiding in all timescales, including short- and very short-range forecasting. The Commission stressed that EPS products, used in conjunction with high-resolution deterministic NWP outputs, represent an enhanced forecasting strategy for predicting severe weather events, especially with longer forecast lead-times. In this context, the Commission was pleased to note that the OPAG on DPFS has completed a set of Guidelines on EPS and Forecasting to aid forecasters in effective application of EPS. The Commission requested the OPAG on DPFS to continue to provide guidance on the use of the best combination of both EPS and deterministic NWP, especially for severe weather forecasting.

4.4.23
The Commission noted that a number of NMHSs are now issuing risk-based severe weather warnings, where risk may be defined using a combination of probability (estimated from EPS) and impact. While noting that assessment of impact is still largely subjective, based on weather thresholds (which may vary according to local climatology and societal vulnerability), the Commission agreed that there is a growing amount of research on how to quantify the impact. In this context, the Commission recommended that suitable training be provided to trigger a fundamental change in thinking by both weather forecasters and users (e.g. disaster management organizations) whereby alerts and warnings of severe weather would become more probabilistic in nature to represent the risks associated with severe and high-impact weather. In addition, effective communication of uncertainty and/or probabilistic information to the public and other users is essential to ensure valuable use in the decision-making processes. In this context, the Commission requested the OPAG on DPFS, in collaboration with the OPAG on PWS, to collaboratively address these issues, including within the SWFDP framework (see 4.5.13). 
Integration of Satellite-based Products, high-resolution LAM and Post-processing Systems into Very Short- to Short-range Forecasting
4.4.24
While noting that many NMHSs in developing countries do not have operating weather radars and/or national-wide radar coverage to support timely and accurately forecasts and warnings of severe convective in the very short-range forecasting period, the Commission agreed that satellite data processing systems and products represent powerful tools for very short- to short-range forecasting. In addition, recognizing that there are difficulties in the uptake of these products into weather forecasting daily routines of the forecasters, the Commission requested the OPAG on DPFS, in collaboration with the WMO Space Programme and the WWRP/CAS Working Group on Nowcasting Research (WGNR), to develop guidelines on how to use and interpret these products at the regional level, taking into account regional and national requirements, using the SWFDP–Eastern Africa as a pilot. In the same context, the Commission was informed that EUMETSAT plans to make a number of products (e.g. precipitation, soil moisture, cloud, etc.) from the Satellite Application Facility (SAF) on Support to Operational Hydrology and Water Management (H-SAF) and SAF Nowcasting and Very Sort-range Forecasting available via EUMETCast, which could be of relevance to NMHSs in developing countries in RA I.
4.4.25
The Commission noted that there is a diversity of high-resolution LAM and post-processing systems developed and implemented by WMO Members, and agreed that there is a need to exchange such systems and share knowledge. In this context, the Commission requested the Secretary-General to work with those WMO Members that have developed and implemented such systems to facilitate the transfer of technology and knowledge among NMHSs. 
Excerpt of the ICT-DPFS report related to OWFPS

4.2
Under this agenda item, and taking into account the outcomes of the CBS-15, the ICT developed Top Level Objectives (TLOs) for the OPAG on DPFS and its three Expert Teams (ETs), aligned with the CBS directions, as follows:
(a)
Operational Weather Forecasting Process and Support
· Develop guidance to assist Members with improved access to high-resolution regional NWP 
· Coordinate upper-air verification

· Develop standard procedures for surface verification
· Update observation monitoring procedures

· Use of NWP for hazard risk management
· Develop guidelines on how to use and interpret existing very short-range forecasting (VSRF) products
· Coordinate operational aspects of sand and dust storm

8.1
The ICT broke out into the three teams, as follows:

(a)
Operational Weather Forecasting Process and Support (OWFPS), led by Mr David Richardson, to discuss aspects related to its work programme, including, inter alia, (1) further development of the Global Data-processing and Forecasting System (GDPFS), including guidance to assist Members with improved access to high-resolution regional NWP; (2) integration of EPS into core operational weather forecasting; (3) integration of satellite-based and LAM products into very short-range forecasting; (4) forecast verification; (5) sand and dust storm forecasts; and (6) quality monitoring of observational data.

Annex V

WORK PROGRAMME FOR THE OPAG ON DPFS
Operational Weather Forecasting Process and Support
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Excerpt of the EC-66 session report related to OWFPS

Evolution of the Global Data-processing and Forecasting System (GDPFS)
4.3.1
The Council recalled that Cg-XVI (2011) adopted the outline for a revised Manual on the GDPFS (WMO-No. 485) through Resolution 6 (Cg-XVI), wherein it decided that this Manual is the single source of technical regulations for all operational data-processing and forecasting systems of Members. The Council noted that the revision of the Manual was near completion and a status report will be provided to CBS-Ext.(14).  It also noted that the revised Manual will, at its completion, conform to the principles and procedures contained in: Guidelines on the Preparation and Promulgation of the WMO Technical Regulations (WMO‑No. 1127, 2014).  
4.3.4 The Council, having considered the implementation of the WMO Strategy for Service Delivery, noted that its success depended on high quality outputs of Members’ data processing and forecasting systems (ER 3), and effective linkages between data processing and service delivery functions, including for example in the development of scientifically sound methods for impact-based forecasting and the production of risk-based warnings. The GDPFS and its operational centres should be strengthened and further developed towards a seamless data processing and forecasting to cover all forecasting time scales, and extended to include environmental-related predictions in support of service delivery (ER 1). Consequently, the Council also encouraged the Secretariat and relevant Commissions to develop related guidance materials for Members to take advantage of full GDPFS capabilities.

4.3.5
The Council noted possible needs of some Members that may arise in their anticipation of a major meteorological or meteorology-related hazard threatening the safety and security of their populations. It therefore requested CBS to develop, in consultation with RSMCs, a concise guide on actions to be taken by NMHSs’ in the run-up to extreme weather-related events.  .It should provide guidance on the actions and activities an NMHS could utilize to increase the preparedness to respond to an extreme event building on existing guidance and including RSMC contacts and other information regarding the role of other operational centres.

4.3.6
The Council requested the Secretariat, in coordination with the TCs, RAs and operational centres including RSMCs, to analyze the issue and develop a draft working arrangement that elaborates the roles and responsibilities for coordination of WMO’s response to Member’s requests for assistance noting that operational responsibility lies with the Members, and to report back to EC for consideration.
4.3.7
The Council further encouraged continuing cooperation between CBS, JCOMM and CAS to ensure research plans and outputs intended for operational implementation could readily benefit data-processing and forecasting systems of Members, including in Polar Predictions, Sub-seasonal to Seasonal Predictions, and further developments in the Sand and Dust Storm Warning and Advisory System.
4.3.11
The Council agreed and further stressed that a broader implementation of the Cascading Forecasting Process as part of the GDPFS programme would contribute to strengthening many service delivery functions of NMHSs that have requirements for data-processing and forecasting, and similarly also strengthen NMHSs links with other national organizations in hydrometeorologically relevant activities, especially those that address important societal or economic risks and impacts. It also recalled, in principle, that the SWFDP model could also be applied to prediction and delivery of services at longer time scales, i.e. beyond forecasting severe weather hazards a few days in advance in the forecasting range, to developing seamless regional early warning systems in the context of the planned Climate Services Information System (CSIS) of the GFCS.   

Excerpt of the CBS-Ext.(2014) session report related to OWFPS

4.4.4
 The Commission noted the encouragement of EC-66 to the effect that the GDPFS and its operational centres should be strengthened and further developed towards a seamless data-processing and forecasting to cover all forecasting timescales, and extended to include environmental-related predictions in support of service delivery and related application areas (ER-1).  In this regard, the Commission considered that the evolution of DPFS – from the data processing and forecasting perspective as well as to the dissemination of information, thus involving WIS/WIGOS – should be made in consideration on and collaboration with other technical commissions such as CAS (i.e. for nowcasting, polar predictions), JCOMM (marine forecasting), CAeM (aeronautical meteorology services), CAgM (agricultural services) and CHy (hydrological forecasting)  and partners such as the transportation sector (road, rail, marine, aviation) to understand requirements and incorporate the latest developments. The Commission therefore requested the OPAGs to work closely with the relevant expert teams and groups to build a plan for future DPFS development for enhanced service delivery and applications.

4.4.5
The Commission noted the request by EC-66 to the Secretary-General and CBS, in consultation with RSMCs, for the development of a concise guide on actions to be taken by NMHSs in case of the run up of extreme weather-related events.  The Commission requested its OPAG on DPFS to address this issue in coordination with the OPAG on PWS and by engaging other relevant technical commissions and programmes.
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.

Operational Weather Forecasting Process and Support (OWFPS)

4.4.10
The Commission agreed the GDPFS is at the heart of the WMO operational system. In order to support adequately the high priorities of WMO, the GDPFS needs also to evolve, be flexible and adaptable so that it can respond efficiently to emerging needs. The Commission noted with satisfaction the progress made in the development of the WMO guidelines on impact forecasts and warning services and acknowledged the need to integrate risk information with the suite of meteorological information to equip operational forecasters to deliver impact forecasts and warnings. The Commission, therefore, requested its OPAG on DPFS, in collaboration with the OPAG on PWS, to include this aspect in its work plan. The Commission, through its Management Group, will initiate a process to develop a long term vision for the GDPFS.  

4.4.11
The Commission acknowledged and agreed to address the need to sustain and enhance quality and reliability of operational forecasting services with the latest development and findings, in particular, in the area of (a) guidance on access to high resolution NWP; (b) standard procedures for surface verification; and, (c) use of NWP for hazard risk management. 
4.4.12
While noting that many advanced centres apply global and regional NWP (some with EPS, sophisticated post-processing and visualization systems), the Commission stressed that many NMHS still lack access to high quality NWP data.   The Commission noted further that such data, including EPS data, were available on the WIS, and that the difficulties encountered by NMHS to gain access to this data were stemming mainly from limitations with data processing facilities. Therefore, it stressed the importance of continuing efforts for the development of capacities as required. In addition, the Commission insisted on the need of improving the quality of VSRF generally and especially in convection prone areas like the tropical belts. Therefore it agreed to pursue efforts in making high quality VSRF systems widely available, including improved convection-allowing models.

