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Summary and purpose of document

This document provides background information related to the OPAG on DPFS, including statements adopted by CBS-Ext.(10) (November 2010), and relevant decisions of the sixteenth World Meteorological Congress (May 2011).
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.
Appendices:
A – Excerpt of the Abridged Final Report of the 2010 Extraordinary Session of the Commission for Basic Systems (CBS-Ext.(10), November 2010) relevant to the OPAG on DPFS (WMO-No. 1070)

B – Excerpt of the Abridged Final Report of sixteenth World Meteorological Congress (Cg-XVI, May 2011) relevant to the OPAG on DPFS (WMO-No. 1077) 
EXCERPT OF THE ABRIDGED FINAL REPORT OF 2010 EXTRAORDINARY SESSION OF THE COMMISSION FOR BASIC SYSTEMS (CBS-Ext.(10), November 2010)

RELEVANT TO THE OPAG on DPFS (WMO-No. 1070)

4.4
DECISIONS FOR THE OPEN PROGRAMME AREA GROUP ON DATA PROCESSING AND FORECASTING SYSTEM, INCLUDING CAPACITY-BUILDING AND THE QUALITY MANAGEMENT FRAMEWORK AND EMERGENCY RESPONSE ACTIVITIES (ERA) (agenda item 4.4)
4.4.1
The Commission noted the considerable progress made by the OPAG on DPFS chaired by Mr Bernard Strauss (France), and that the OPAG is responsible for the Global Data-processing and Forecasting System (GDPFS) and the ERA programmes. These programmes are core components of the Members’ operational infrastructure that support a wide range of forecasting-related and environmental services that WMO Members provide. They contributed directly to WMO Expected Result 1 (production of forecasts and warnings), and to others including climate information and prediction, disaster risk reduction, services and applications, and capacity-building. The DPFS activities addressed several WMO priority areas including the GFCS development, disaster risk reduction, capacity-building, and aviation meteorology, and collaborated with the developments in WIS and WIGOS, and with WWRP in weather and climate predictions.

4.4.2
The Commission reviewed the Manual on GDPFS and adopted Recommendation 7 – Amendments to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485).

Severe Weather Forecasting Demonstration Project (SWFDP)

4.4.3
The Commission noted that the GDPFS, with a focus on disaster risk reduction, continued to address day-to-day forecasting of severe and high-impact weather phenomena, over a wide range of forecast time scales. Many NMHSs of developing countries have been benefiting from their participation in the Severe Weather Forecasting Demonstration Project (SWFDP), especially in the provision of advisories and warnings of severe weather events, with increased lead-times and greater reliability. The SWFDP represented the implementation of a “Cascading Forecasting Process”, an approach that facilitated improved access to, and interpretation and use by forecasters in developing countries of NWP/EPS products made available by advanced GDPFS Centres.

4.4.4
The Commission noted that the SWFDP was currently progressing well in two regions: namely sixteen countries of southern Africa; and up to nine island states of the South Pacific Islands.

4.4.5
The Commission noted that JMA (Japan) has implemented a dedicated Website to support the SWFDP for the South Pacific Islands, as well as providing support to the continuing development of a regional project in Southeast Asia.

4.4.6
The Commission noted with appreciation ECMWF’s support to the SWFDP as a global products centre, and the annual training it provided on the Centre’s NWP/EPS products for use by WMO Members. While priority has been given to selecting qualified participants from SWFDP participating countries, supported by WMO, it is anticipated that with the growing number of SWFDP regional projects, the increasing demand for this valuable training will not likely be adequately met at the current level of allocated resources.

4.4.7
The Commission encouraged those few participating countries that had been experiencing some difficulties to fully participate in the SWFDP to identify specific training requirements that could address gaps and weaknesses, in order to bring them fully on board.

4.4.8
The Commission recalled its request to its Steering Group on SWFDP (SG-SWFDP) to continue to give guidance and monitor the further development of existing and new projects, and was encouraged to note that plans have been initiated for the development of two new subprojects: targeting four countries in Southeast Asia; and six countries in Eastern Africa including involving countries bordering on Lake Victoria and nearby countries.

4.4.9
The Commission noted that in conjunction with the SWFDP development in Eastern Africa, a workshop was held in Nairobi, Kenya (4–8 October 2010) with participants from six Eastern African countries (Kenya, Uganda, Ethiopia, United Republic of Tanzania, Burundi, and Rwanda). The main objective of the workshop was to commence development of a plan for the implementation of the SWFDP in the Greater Horn of Africa (GHA) focused on improving the ability of NMHSs to forecast severe weather events using available NWP/EPS products, and to deliver warning services, through implementing a cascading forecasting process. The meeting further discussed a strategy for a roll-out of the project in the GHA. As well, the Commission noted that a training workshop was held in Dar es Salaam, United Republic of Tanzania (19–29 October 2010) to enhance capacity-building in the Eastern Africa region in preparation for the SWFDP for this region.

4.4.10
The Commission reconfirmed the importance to move the SWFDP forward with a phased approach, starting with the most feasible elements, taking into account local requirements, and scientific and technical feasibilities towards its successful implementation, and agreed that in the initiation of new regional subprojects, the number of participating countries should be limited ideally to three or four countries, and the focus should be on hazards of strong winds and heavy precipitation, with possible expansion to additional countries and other weather-related hazards in a subsequent phase(s).

4.4.11
The Commission noted that a new subproject is arising in Southeast Asia with participants from four countries (Cambodia, Lao People’s Democratic Republic, Thailand and Viet Nam). These countries have suffered from natural disasters even in recent years such as tropical cyclones, heavy rains, which cause large losses in human life and property. The mission of this subproject is to enhance the technical capacity in operational forecasting and advancement in weather service delivery in the region. A meeting (17–18 September, 2010) was held in Tokyo, Japan, to develop a strategy for preparing an implementation plan for this subproject.

4.4.12
The Commission noted that, among the main challenges for the SWFDP, is the need for very short-range forecasting (including the first 12 hours) 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 without weather radar coverage. It encouraged continued coordination between the SG-SWFDP and the CBS Expert Team on Satellite Utilization and Products (ET-SUP), to explore collaboration related to training, satellite information (data and products) and dissemination mechanisms to support the SWFDP. The Commission also agreed that WMO would provide input to the annual meeting of the Coordination Group on Meteorological Satellites, in relation to SWFDP developments, suggesting possible collaboration on improved uptake by forecasting centres of satellite products and on satellite dissemination of SWFDP-needed products.

4.4.13
The Commission agreed that building capacity, especially in human skills and competencies, and adequate tools including innovative technology (like high-performance computing), are essential and needed in Developing and Least Developed Countries.

Strategy for Severe Weather Forecasting Demonstration Project (SWFDP)

4.4.14
The Commission noted that EC-LXII had recognized the need for ensuring the long-term sustainability of the benefits gained with the SWFDP and had requested CBS to develop a strategy for the SWFDP. The Commission agreed with the strategy as presented in Annex XII to the present report, with the following comments:

· The SWFDP is clearly a success story, and it should be seen as a model for advancing the GDPFS and service delivery worldwide.
· The transition to operations is critically dependent on accessing sustainable funding, in particular from extrabudgetary sources.
· New products, such as those coming from promising research, should be carefully assessed in advance, and be provided with product description and accuracy information, and guidance on usage.

4.4.15
The Commission agreed that as part of a strategy for SWFDP, the successful elements of mature projects (for example in southern Africa) need to make a transition into routine operations. In this regard, the SG-SWFDP developed an additional project phase entitled: “Continuing Development Phase”, (referred to as “Phase 4”), when the project has developed sufficiently its framework through its initial phases for it to be fully assumed under the responsibility of the respective regional associations including the raising of necessary resources to sustain the project. The Commission requested the Secretariat and relevant programmes to maintain their strong support to regional subprojects in their transition to “Phase 4”.

4.4.16
The Commission agreed that the criteria for transitioning of the SWFDP to operational status should be clearly defined and requested the SG-SWFDP to develop these criteria in consultation with participating centres and the relevant regional bodies.

4.4.17
The Commission recommended that training activities within the framework of the SWFDP should ideally be carried out regularly (e.g. annually) and opportunistically with other training activities, to cover new developments and the normal cycling of new operational weather forecasters in the forecasting centres. The Commission further recommended that support for ongoing training within regional associations be provided in the form of regular “train the trainer” workshops with contribution from the global centres and RSMCs, and requested the Secretary-General to provide assistance in this regard.

4.4.18
The Commission noted the importance of sustainability of education and training for the SWFDP as it passes from pilot phase to operational phase. The Commission further noted the example of the CGMS-WMO Virtual Laboratory for Satellite Meteorology as a partnership between the satellite operators and a number of training institutes to promote and deliver education and training in Satellite Meteorology. The Commission recommended that the Chair of the SG-SWFDP create a small ad hoc task group to investigate the feasibility of modelling a Virtual Laboratory for SWFDP along the lines of the Virtual Laboratory for Satellite Meteorology and to report to the CBS MG on the outcomes of the feasibility study.

4.4.19
The Commission recognized there was a significant increase of resources required to support multiple and simultaneously running projects, both in terms of funding and people, including commitments made by global and regional centres, and coordination and support by the Secretariat. The Commission expressed its appreciation to the Secretariat for its success in mobilizing resources from the World Bank to synergistically support the SWFDP project for eastern Africa. It stressed that the EC-LXII (2010) request to expand the SWFDP could only be realized with a successful strategy for resource mobilization to support these projects.

4.4.20
The Commission urged the Secretary-General to investigate possible extrabudgetary sources of funding to support the implementation of sustainable SWFDP projects, consistent with the Strategy, including training and capacity-building activities, overall coordination and management of the SWFDP, and the transition of mature projects into routine operations.

Very short-range forecasting

4.4.21
The Commission recalled that a suitable blending of the use of real-time observational data sets and nowcasting methods, with high-resolution NWP outputs is possible to address this forecasting range (the first 12 hours), and agreed that the table of possible blending approaches (WMO-No. 1040), should be further developed or applied, for example in relation to SWFDP projects where clear requirements have been identified, for example in guidance to flash flood forecasting.

Extended and long-range forecasting

4.4.22
The Commission recalled its request regarding the review of compliance of Global Producing Centres (GPC) of Long-Range Forecasts against the designation criteria, and noted that all 12 GPCs were providing forecast products and verification information. While it was concerned that some GPCs were not fully compliant with the designation criteria, the Commission requested the ET-ELRF to review the list of mandatory criteria to make sure that they properly and realistically address the most essential aspects of GPC functions.

4.4.23
The Commission recalled that EC-LXII had urged all GPCs to make their hindcasts available to users.

4.4.24
The Commission noted that the ET-ELRF had been contributing to a number of activities that support the foundation of the Global Framework for Climate Services (GFCS), including: the role of GPCs and associated Lead Centres (LCs) in the Climate Services Information System (CSIS) component of the GFCS; the designation of Regional Climate Centres (RCCs) as part of the GDPFS; the formation of a joint CCl-CBS Expert Team on RCCs; and the use of GPCs’ and LCs’ products in the preparation of regional consensus forecasts at RCOFs. The Commission noted that the ET-ELRF had reviewed the description and role of GPCs in the WMO draft Position Paper, and requested that their comments and suggestions be conveyed to the drafting team for GFCS.

4.4.25
The Commission noted that the proposed WMO Global Seasonal Climate Update (GSCU) would summarize the current status (monitoring) and the expected future behaviour (prediction) of major general circulation features and large-scale oceanic anomalies around the globe (e.g., ENSO, North Atlantic Oscillation, Indian Ocean Dipole, etc.) and discuss likely impacts on continental-scale temperature and precipitation patterns. The Commission welcomed this initiative and noted that further developed GPC and LC products would help to assist the preparation of GSCUs, including: new LC-LRFMME probability products, verification of LC-LRFMME multi-model products and possible centralized calculation of verification scores for individual GPC products. The Commission therefore urged the GPCs and LCs to review the feasibility of, and make progress in these developments.
4.4.26
The Commission noted that RCCs were being encouraged to make use of the set of verification scores of the Standardized Verification Scores of Long-Range Forecasts (SVSLRF), and concluded that the Manual on the GDPFS, Part II, Attachment II.8, required some revision since it currently addressed only requirements on GPCs. In addition, it agreed that Level 3 verification scores should no longer be mandatory for GPCs as such scores are more meaningful when generated at regional level. In this regard, the Commission recommended an amendment to the Manual on the GDPFS, Attachment II.8 on these and LRF-related matters, as found in Annex 1 to Recommendation 7 (CBS-Ext.(10)).

4.4.27
The Commission noted that, in the context of the GFCS, some GPCs would be expected to play an important role in providing global climate predictions from seasonal to longer time-scales. It noted with appreciation that GPC Exeter is prepared to contribute at this stage by coordinating international collaboration in, and reviewing research on decadal prediction, to report back to CBS (via DPFS) on the potential for multi-annual prediction, in coordination with CCl. The Commission agreed, in response to the request of EC-LXII, to an additional item in the Terms of Reference for the ET-ELRF in this regard, as follows: Review research on initialized predictions for timescales longer than seasonal and report on potential for operational predictions to CBS and CCl.

4.4.28
The Commission noted that the Commission for Climatology had developed a new procedure for the designation of RCCs and RCC-Networks for climate sensitive areas that fall within the responsibilities of more than one regional association (e.g. Polar Regions), and in this regard the Commission recommended an amendment to the Manual on the GDPFS, as found in Annex 4 to Recommendation 7 (CBS-Ext.(10)).

Probabilistic forecasting and Ensemble Prediction Systems and applications

4.4.29
The Commission, while noting significant advances in operational EPS systems, encouraged development of probabilistic forecasting to support early warning of severe and high impact weather as among the highest priority, including propagating forecasts of meteorological parameters into impact models, in contributing to disaster risk reduction.

4.4.30
The Commission noted that, in predicting severe weather events it is essential to take account of their low probabilities of occurrence in order to make effective use of the NWP/EPS forecasts and to ensure that alerts and warnings are reliably issued. To be fully effective, this requires a fundamental change of thinking whereby alerts, watches and even warnings become more probabilistic in nature to represent the risks associated with high-impact weather and related phenomena. Effective communication to users of warnings and of the meaning of low probabilities of high-impact events is essential to ensure their effective use. In this context, the Commission suggested that DPFS and PWS collaborate in addressing this issue.

4.4.31
The Commission agreed that periodic training of weather forecasters is needed in the use of EPS products, specifically in the prediction of dangerous weather phenomena, to improve warning programmes and services.

4.4.32
The Commission requested the DPFS to continue its work on drafting a series of notes upon which guidance on how to use EPS in routine forecasting process could be further developed by trainers and forecasters.

4.4.33
The Commission recalled that a single window of verification information for global EPS is provided by the Lead Centre for EPS Verification, hosted by JMA (Japan), and requested all EPS producing centres to provide verification data to the Lead Centre. It also noted that no centre was able to provide precipitation verification based on observations, and that a possible alternative to allow some comparisons of precipitation scores could be possible, by for example, using short-range precipitation forecasts or satellite estimated precipitation data to validate medium-range forecasts. In order to further improve the EPS verification, the Commission recommended an amendment to the Manual on the GDPFS, as found in Annex 2 to Recommendation 7 (CBS-Ext.(10)). 

NWP forecast verification for deterministic NWP

4.4.34
The Commission recalled its request to review the existing standard for deterministic NWP verification as defined in the Manual on the GDPFS, Volume I, Part II, Attachment II.7, Table F, and agreed that performing NWP without verification is inconsistent with Quality Management principles, and does not provide necessary quality information to forecasters. The Commission agreed that some essential parts of the recommended actions for verification should be made mandatory, and that efficient and systematic verification systems should be run in real-time to accumulate and produce information, for quick availability, especially for use by operational centres as well as model developers.

4.4.35
The Commission noted that various aspects of the verification system required updating, including the need for clearer specifications and guidance on how to ensure a consistent implementation by all the global NWP Centres. The Commission agreed with the updated standard verification system that was developed and in this regard recommended an amendment to the Manual on the GDPFS, as found in Annex 2 to Recommendation 7 (CBS-Ext.(10)).

4.4.36
While noting that the updated standard verification system included mandatory aspects for verification, and that the updated system should be included in the Manual on the GDPFS as a new Appendix, the Commission nevertheless agreed that all sections related to NWP verification (deterministic, EPS and LRF) should remain together, and in their current location in an Attachment in the Manual. These sections will later be relocated into a suitable location within the new structure of the revised Manual, when adopted, while respecting mandatory and non-mandatory functions.

4.4.37
The Commission noted that to ensure consistency between results from different centres, that a common climatology should be used for those scores requiring climatology, and that the ECMWF Re-Analysis – (ERA) interim climatology was the recommended choice. The Commission suggested that the agreed-upon climatology should be made available for WMO Members for implementing their respective standard verification systems.

4.4.38
The Commission emphasized the importance of providing training to NWP centres, including GPCs and RCCs, to facilitate the implementation of verification requirements and best practices, as stated in the Manual on the GDPFS, so as to promote and ensure coordinated verification activities across these centres.

4.4.39
The Commission, recalling its request for the establishment of a Lead Centre(s) for Deterministic NWP Verification (LC-DNV), agreed with the list of functions for such a Lead Centre, and in this regard recommended an amendment to the Manual on the GDPFS, as found in Annex 2 to Recommendation 7 (CBS-Ext.(10)).

4.4.40
The Commission was pleased to receive a briefing from, and the offer of ECMWF to act as Lead Centre for Deterministic NWP Verification, and agreed that it met the requirement as included in the list of Lead Centre functions, and recommended its designation.

Emergency Response Activities – Atmospheric Transport Modelling (ATM)

4.4.41
The Commission, recalling the recommendation by CBS-XIV, noted that a plan was developed for the migration of the distribution of RSMC products from facsimile to e-mail/Internet distribution. The implementation will commence this year, and would be completed in 2011. The Commission however pointed out that the facsimile distribution should be continued for a certain period, in particular for regions where Internet capabilities were still limited.

4.4.42
The Commission noted a number of improvements over time and experience, including with the International Atomic Energy Agency (IAEA), to the existing RSMC products and therefore proposed: (1) the establishment of a lower cut off limit to display results on charts for time integrated air concentrations and for total deposition; and (2) the addition of two total accumulated deposition maps valid at t+24 and t+48 hours, and recommended an amendment to the Manual on the GDPFS, as found in Annex 3 to Recommendation 7 (CBS-Ext.(10)).

4.4.43
The Commission noted that WMO had received correspondence from Austria wherein it indicated its intention to carry out the operational responsibilities for an RSMC with Activity Specialization in Atmospheric Transport Modelling in Backtracking, following successful demonstration of its capabilities during numerous tests in conjunction with the CTBTO. In this context, the Commission, following a briefing on the capabilities and proposal of NMC Vienna, agreed to designate it as RSMC Vienna, and recommended an amendment to the Manual on the GDPFS to add RSMC Vienna to the list of RSMCs with this Activity Specialization, as found in Annex 3 to Recommendation 7 (CBS-Ext.(10)).

4.4.44
The Commission recalled the request by the Executive Council to review the WMO Technical Note 170, entitled: “Meteorological and Hydrological Aspects of Siting and Operations of Nuclear Power Plants”, and concluded that only a few sections of the publication that concerned CBS were out of date. It recommended these sections be thoroughly reviewed in order to contribute to an updated document that would be of greater relevance to users. At the same time the Commission noted that WMO continued its collaboration with the IAEA in relation to the current revision of its Safety Guide: “Meteorological and Hydrological Hazards in Site Evaluation for Nuclear Installations”, and noted an expert from the WMO Commission for Climatology was involved in this work.
Revised Manual on the Global Data-processing and Forecasting System (WMO-No. 485)

4.4.45
The Commission recalled its request at CBS-XIV to undertake a comprehensive review of the Manual on the GDPFS, and noted that a major outcome of an expert meeting was the development of an outline for a new, revised Manual. The Commission agreed that the new Manual on the GDPFS should be based on the outline found in Annex XIII to the present report. The Commission also agreed that:

(a)
Volume II of the Manual (Regional Aspects), which has no regulatory status for Members, should be discontinued; however a list of products and the possibility of designation of an RSMC(s) for Polar Regions should be retained and incorporated in Part II of the new Manual;

(b)
A wiki, including participation by appropriate experts, could be used for the development of contents of the new Manual;

(c)
Coordination with other WMO Programmes is required, primary with WIGOS and WIS to ensure that observational and data management aspects related to the GDPFS are included in the WIGOS and WIS regulatory documentation;

(d)
The current version of the Manual should be maintained and kept in force in parallel with the development of the new Manual until its completion.

4.4.46
The Commission noted the appreciation expressed by the ICAO Observer that references to specific requirements by the ICAO International Airways Volcano Watch Operations Group (IAVWOPSG) and International Volcanic Ash Task Force (IVATF) for volcanic ash advisory centres (VAACs) had been included in the outline of the revised Manual on the GDPFS. In this context, the Commission noted that WMO support in this area continued to be critical for the development of the ICAO international airways volcano watch (IAVW).

WMO Sand and Dust Storm Warning and Advisory and Assessment System (SDS-WAS)

4.4.47
The Commission noted its continuing cooperation with the Commission for Atmospheric Sciences (CAS) to develop operational procedures and functions in the planned establishment of two operational SDS-WAS regional centres as part of the SDS-WAS implementation plan, i.e., one for Asia and another for Europe/North Central Africa/ Middle East. The Commission requested its representatives to the ad hoc CAS-CBS task team on this matter to ensure that operational aspects of the planned system be developed in accordance with the GDPFS purpose and principles.

Future work programme including strategic direction for DPFS

4.4.48
The Commission noted that the structure of the OPAG on DPFS as adopted at CBS-XIV is maintained, while one addition point was added to the Terms of Reference for the ET-ELRF (see paragraph 4.4.27 above).

4.4.49
The Commission recommended that the Severe Weather Forecasting Demonstration Project (SWFDP), as a very effective project for both Disaster Risk Reduction and Capacity-building, be maintained under monitoring and guidance by the CBS Steering Group on SWFDP.

4.4.50
The Commission noted that the OPAG on DPFS developed a draft strategic direction for undertaking its activities in the future work programme, taking into account the WMO priorities. The Commission noted that this draft document is contained in the background material.

4.4.51
The Commission noted that the relevant section of the existing Manual on the GDPFS related to exchange of products between centres had been reviewed in line with the establishment and development of WIS, and therefore proposed an amendment to the Manual on the GDPFS, as found in Annex 5 to Recommendation 7 (CBS-Ext.(10)).

Capacity-building

4.4.52
The Commission agreed on the following guidelines, in relation to capacity-building, for the allocation of priorities for technical cooperation activities for the DPFS:

(a)
Highest priority for establishing access at NMHSs to NWP/EPS products from advanced centres, for viewing and post-processing, and use as guidance for forecasting applications, in particular severe weather forecasting;

(b)
Highest priority for automation of operational data-processing functions, including the processing of observations and post-processing of NWP outputs, for improvement of all weather forecasting applications, in particular for very short-range forecasting, including nowcasting;

(c)
High priority for training on use of NWP products, in particular use of EPS products, and probabilistic forecasting methods, particularly in support of the SWFDP;

(d)
High priority for training on operational data-processing, including on the implementation of post-processing of NWP products, running of a Limited Area Model, and NWP verification, where NMHS’ capacity is insufficient;

(e)
High priority for training in the use of LRF products issued by the GPCs.

4.4.53
The Commission recalled it had encouraged centres running global models to consider providing boundary conditions to NMCs running Limited Area Models (LAM), and as well assist in the evaluation and possibly providing the necessary technological infrastructure for undertaking an LAM implementation.

Quality Management Framework (QMF)

4.4.54
The Commission agreed that NWP Verification activities should be maintained across the DPFS as a quality assurance and management measure for the GDPFS.
4.4.55
The Commission noted that the new Manual would be developed in accordance with quality management principles, which would ensure its sustainability as part of the WMO Quality Management Framework.
ANNEX XII

Annex to paragraph 4.4.14 of the general summary

STRATEGY FOR THE SEVERE WEATHER FORECAST DEMONSTRATION PROJECT

Background

The SWFDP was originally designed in 2004. The two main ideas driving the project are still valid today:

– Ensure that valuable forecast information readily available in the World Weather Watch regarding severe weather occurrence was effectively used in operations by developing countries; and

– Develop the potential of the 3-layer structure of the GDPFS, with the “Cascading Forecasting Process”.
Initially the goals set for the SWFDP (CBS-XIII) included:

– Improve severe weather forecasting;

– Improve lead-time of warnings;

– Improve interaction of NMHSs with media and with disaster management and civil protection authorities; and also:

– Improve the skill of products from GDPFS Centres through the provision of feedback.

They were encompassed in the WMO “Vision of Improved Severe Weather Forecasting in Developing Countries” which was stated by Cg-XV in 2007:

“NMHSs in developing countries are able to implement and maintain reliable and effective routine forecasting and severe weather warning programmes through enhanced use of NWP products and delivery of timely and authoritative forecasts and early warnings, thereby contributing to reducing the risk of disasters from natural hazards.” (Cg-XV, 2007)

The SWFDP contributes directly to WMO’s strategic thrusts of Service Delivery and Capacity-building, and to two of WMO’s highest priorities as recommended by EC-LXII (2010), i.e., capacity-building and disaster risk reduction.

Progress

It is widely recognized that the development of the SWFDP so far has been highly successful. Two regional subprojects have been implemented, in 2006 in Regional Association I and in 2009 in Regional Association V, and the first one is now reaching a stage where transition to full operational status can be envisaged. These two projects have incorporated significant steps forward in the direction of the stated goals of the project; furthermore, they have demonstrated that within the SWFDP framework a tremendous contribution can be achieved in transferring meteorological technology into Operations. 
It is worth analysing the reasons for the success of the SWFDP so far. One of them is that an efficient management framework has been put in place: each subproject has been managed at the right level, namely in this case the regional level, with appropriate guidance from the project Steering Group, and with considerable and highly efficient support from the WMO Secretariat. Good project management practices have been encouraged, including the setting up of a continuous improvement cycle, with regular reporting and evaluation of progress and objective identification of technical gaps.

A second reason for success is technical, in that the initial choice to develop and build upon a 3-layer cascading process has proven to be a good one, perfectly well in line with today's operational meteorology.

At this point it should be strongly underlined that the most critical condition for success has been the engagement of high quality and efficient leading centres at the regional level. The role and functions of these centres as focal point and central hub for all information exchange between the various global, regional and national partners have been essential, including the production of coordinated forecast guidance. The experience acquired with the SWFDP will actually be used to redefine the role of a regional centre.

An important aspect underlying the positive outcome of the SWFDP is that it is highly cost-effective. The budget of the project has been rather on the frugal side, and even taking into account the substantial in-kind contributions of the global and regional centres involved, the overall total cost is much less than what is generally expected for this type of project resulting in this level of outcome.

The SWFDP initially focused on improving the information flow to, and through, the forecast offices of the participating Members. As the project progressed it became evident that, to leverage the optimum benefit from these improvements on the technical side, the engagement of the user community in the design and delivery of products was essential. Thus the service delivery element of the project developed; this works to collect feedback from users and to try and get users involved in a continuous evolution in the design of products and the delivery of services.

One can recall that the expectations regarding the SWFDP were very high almost from the start, to a point that a failure to achieve the goals would have been rather disappointing. This is so because some of today’s main challenges were at stake, namely, the ability to deliver services in support of disaster risk reduction and for capacity-building in the actual meteorological world. The SWFDP concept was tailored to contribute to meet these challenges in an efficient cost-effective way, and it is very satisfactory that its validity could be demonstrated in a rather short period of time.

Future

EC-LXII (2010) gave various directions regarding the SWFDP’s further development. The goals of the project should be updated as follows.

– Contribution to service delivery and to capacity-building;

– Improved severe weather forecasts, including accuracy and lead time, which should remain a priority area;

– Improved severe weather warning services, encompassing accuracy and lead time, according to identified user needs. This implies the further development of the use of probabilistic information, and the continuation of effort to enhance the feedback loop with end-users;

– Improved capacity to deliver Public Weather Services;

– Targeting other applications and progressively extending the scope to include, e.g., Aviation, Marine, Agriculture, and Hydrology;

– Finally, special attention should be given to ensuring sustainability, following the appropriate conclusion of the demonstration phase.

To work towards these updated goals some extensions to the existing project mechanism are required.

Strategy

1.
On the technical side:

– Increased use should be made of high resolution NWP (as it becomes available) and of ensemble products. The SWFDP framework has been identified as highly suitable for the evaluation of products developed by GIFS-TIGGE, and this should be actively pursued;

– Nowcasting and very short-range forecasting tools should be introduced into the projects, including satellite-based products;
– A special effort on training in forecasting techniques should continue to be made, and even further developed, focused on the needs of the individual subprojects. Relevant local case studies should be used.

2.
Regarding PWS developments:

– Explore new and enhanced formulation of warnings, including the use of uncertainty estimates;

– Extend the range of warning services and, in particular, establish continuous interactions with disaster management organizations;

– Further effort on training in service delivery is required. It should be noted that, amongst other benefits, this would help to enhance the feedback loop with the users at national level, which is one of the weaknesses identified to date.

3.
Developments for other applications:

The range of targeted applications should be progressively extended, resources permitting, to transfer the benefits of the SWFDP to other users sectors in society, in synergy with other WMO Programmes and according to local needs and priorities, without distracting from the central focus on severe weather.

4.
Sustainability:

The CBS Steering Group for the SWFDP recommended the introduction of a “Phase 4” concept in the Overall Project Plan, namely, a transition phase of matured regional projects into a fully operational activity. Ongoing training will be needed, which should take place on an annual basis and should become sustainable within the Regions.

During this Phase 4 the management of the activity should be transferred to the normal operational management structure within the regional association. The overall structure of the extended SWFDP concept is illustrated by the diagram below.
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5.
Funding:

Substantial in-kind contributions from participating global and regional centres are expected to continue, as will the regular budget allocations from relevant programmes and VCP for project management, initial training and workshops. However, these are far from being sufficient to support the coming phases of the SWFDP, and anticipated development of new projects, as the difficulties already experienced in the previous phase abundantly demonstrate. Additional funding is critical to sustain the necessary enhancement to the training effort. Support to correct critical deficiencies in technical capacities at some participating NMHs will also be required.

Extrabudgetary funding should be sought from those sources that have shown interest in investing in developing NMHSs of developing countries for disaster risk reduction goals. To achieve this, WMO needs to invest in promoting the SWFDP and its successes via coordinated resource mobilization mechanisms at international and regional levels.

Finally, two important milestones are suggested for the continuation of the project. The first one would mark the introduction of at least one project in every RA, and this could happen before the end of 2013. The second one would correspond to the transition to operations (phase 4) of again at least one project in every RA, and this could be reached by the time of or soon after Congress-XVII in 2015.
EXCERPT OF THE ABRIDGED FINAL REPORT OF SIXTEENTH WORLD METEOROLOGICAL CONGRESS (Cg-XVI, May 2011) 

RELEVANT TO THE OPAG on DPFS (WMO-No. 1077)
3.1
world weather watch programme (agenda item 3.1)

Global Data-processing and Forecasting System (GDPFS), including Emergency Response Activities (ERA)
Description, goals and objectives 

3.1.3.1
Congress recalled that the Global Data-processing and Forecasting System (GDPFS), which is part of the World Weather Watch (WWW) Programme, represents the function of weather and seasonal climate forecasting, including the production of weather and climate analyses, forecasts, specialized forecast products, and alerts, advisories and warnings of severe weather for the protection of life property, and livelihoods. It also includes the network of operational meteorological centres that operate a wide range of numerical weather prediction (NWP) systems that is a part of a global early warning system for meteorological and environmental hazards. The GDPFS and ERA programmes collaborate with the developments in the WMO Information System (WIS) and the WMO Integrated Global Observing System (WIGOS), and with the Tropical Cyclone Programme (TCP), the World Climate Programme (WCP) and the World Weather Research Programme (WWRP) in weather, climate and environmental predictions and applications.

3.1.3.2
Congress noted that the outputs of the GDPFS enable Members to meet their diverse service provision requirements including: immediate meteorological support to emergency management organizations, routine weather forecasts and warnings for the general public and for air traffic operations, environmental predictions such as sea-state or air quality, products that create economic advantage for Members, tailored products and services to different economic sectors. The GDPFS aims to provide ever more relevant, reliable, and quality-assured NWP products spanning forecast ranges from the immediate to long-term, and from local to global scales. Notwithstanding the great improvements in NWP, Congress noted that there was still considerable improvement needed in NWP accuracy and usefulness in the tropical areas, particularly in the handling of convection over tropical oceans. Noting that the accuracy and usefulness of NWP depend critically on the quality and reliability of all observational data and other information for both NWP data-assimilation and for verification of forecast products, Congress requested the Secretary-General and CBS to develop a strategy to assist Members in the implementation of improved high-resolution regional NWP including data assimilation.
3.1.3.3
Congress reaffirmed that the GDPFS contributes to many of the WMO’s high priorities: (i) through a network of centres that carry out seasonal forecasts that are important for the development of the next generation of climate services; (ii) through contributions to disaster risk reduction through the Severe Weather Forecasting Demonstration Project (SWFDP) and in the use of Ensemble Prediction Systems (EPS); (iii) through the use by ERA of applications of NWP for atmospheric transport and dispersion modelling contribute to disaster risk reduction; and (iv) through the provision of benefits to other socio-economic sectors, including aviation, agriculture, and marine safety.  

3.1.3.4
Congress concurred that the GDPFS should continue to develop under the responsibility of the Commission for Basic Systems (CBS), with a focus on operationalization of the following key areas: Severe Weather Forecasting, Very-Short-Range Forecasting, Probabilistic Forecasting and Ensemble Prediction Systems, Long-Range Forecasting, and NWP Verification. Additionally Congress noted that the GDPFS should continue to participate in coordinated training and capacity building activities and that the ERA should continue to provide high quality meteorological support to nuclear and non-nuclear environmental emergency response.  

3.1.3.5
Congress noted that recent disasters have demonstrated the robustness of the operational systems that have been in place over time, under the leadership and coordination of the GDPFS. It agreed that the GDPFS is a critical component of a multi-scale (in space and in time) end-to-end system, from observations to service delivery, which is fundamental for disaster prevention and mitigation.

Severe Weather Forecasting Demonstration Project (SWFDP)

3.1.3.6
While the scope of the GDPFS spans the production of day-to-day weather forecasts, Congress agreed it should give priority to the forecasting of severe and high-impact weather, and related phenomena, over a wide-range of forecast time scales.  

3.1.3.7
Recalling that Cg-XV had approved a vision for improving severe weather forecasting in developing countries, and noting with satisfaction that many NMHSs of developing countries have been benefiting from their participation in two current regional Severe Weather Forecasting Demonstration Projects (SWFDP), in southern Africa and in the South Pacific Islands, respectively, Congress anticipated similar benefits from the two other projects in development for Southeast Asia and Eastern Africa. Through the implementation of a “Cascading Forecasting Process”, an approach that provides improved access to, and effective use by forecasters of NWP/EPS products made available by advanced GDPFS Centres, national warning services have improved significantly, with increased lead-times and greater reliability.  

3.1.3.8
Congress therefore approved a vision for the SWFDP as an end-to-end, cross-programme collaborative activity led by the GDPFS, in which the participants in the Projects: 

(a) Make best possible use of all existing and newly developed products and facilities at the global, regional and national levels, including high-resolution NWP and ensemble prediction products, and very-short-range forecasting, including nowcasting, tools; 

(b)
Establish sustainable services of reliable and effective early warnings tailored to the needs of the general public and a wide range of socio-economic sectors in LDCs, SIDSs and developing countries;

(c)
Ensure a continuous improvement cycle and quality assurance of services, including efficient and responsive feedback loops between the NMHSs and the end users at the national level.  
3.1.3.9
The SWFDP should therefore engage all WMO Programmes that concern 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.  

3.1.3.10
Recognizing the significant benefits already accrued from the SWFDP that has been implemented in Southern Africa and expanded to the Southwest Pacific, Congress requested the Commission for Basic Systems (CBS) to continue to give high priority and leadership to the implementation of the SWFDP and its expansion in all WMO Regions. Congress acknowledged the importance of continued project-critical support from advanced centres that provided NWP and satellite-based products, as well as the roles played by the Regional Centres and commended these centres for their enthusiastic participation in SWFDP regional projects thus far and strongly encouraged them to continue these efforts.  

3.1.3.11
Congress also recognized that a significant increase of resources is required to support multiple and simultaneously running projects, including crucial regular training, commitments made by the participating centres, coordination and support by the Secretariat. It therefore acknowledged that its direction to expand the SWFDP could only be realized with appropriate extrabudgetary contributions to augment the regular budget allocations. Congress supported the extension of the SWFDP to further applications, as indicated in the WMO budget proposal.

3.1.3.12
Congress agreed that the SWFDP should be maintained and supported as an important model for enhancing Members’ disaster risk reduction and service delivery programmes, and therefore requested the Executive Council to continue to guide the cross-programmatic integration in the SWFDP, including engagement of users, addressing regional needs, and creating sustainable transitions to operations of SWFDP outcomes.  

Very short-range forecasting 

3.1.3.13
Congress, recognizing the continued development of limited-area, very high-resolution NWP systems, and the importance of real-time observational data for tracking and forecasting the imminent arrival of severe weather or weather-related hazards (e.g. flash floods), requested CBS to increase its attention on applications of NWP systems in very short-range forecasting (predictions for up to 12 hours), in combination with “Nowcasting” methods (forecasts for the next few hours, largely based on combined processing and extrapolation of weather radar and/or satellite data). Noting that the improved accuracy of very short-range forecasting systems, including nowcasting, needs to be complemented by effective and timely communication of forecasts and warnings, Congress requested CBS to promote continued collaboration between the PWS and the GDPFS in deriving the maximum societal benefit from the technical advances in this area. 

Probabilistic forecasting and Ensemble Prediction Systems 

3.1.3.14
Congress noted significant advances made by several Members in Ensemble Prediction Systems (EPS), whose outputs provide the most important basis for a probabilistic approach to weather forecasting, in all time scales, including short- and very short-range forecasting. These products, used in conjunction with high-resolution deterministic NWP outputs, represent an enhanced forecasting strategy, especially for predicting severe weather events, with longer forecast lead-times. Congress encouraged Members to propagate probabilistic forecasts of important meteorological and other weather-related parameters into impact models, such as in flash floods and coastal flood forecasting.  

3.1.3.15
Congress encouraged suitable training be provided to trigger a fundamental change in thinking by both weather forecasters and users (e.g. disaster management organizations) whereby alerts of severe weather would become more probabilistic in nature to represent the risks associated with severe and high-impact weather. Congress requested CBS and other relevant technical commissions to collaboratively address this issue.  

Extended- and Long-range forecasting

3.1.3.16
Congress noted CBS and CCl collaborated in the designation of Global Producing Centres (GPC) and Lead Centres (LCs for verification, and for multi-model ensemble) for Long-range Forecasts, and of Regional Climate Centres (RCC), and urged these Commissions to continue the development of the WMO climate services network, including the expansion of the RCCs and RCC-Networks in close coordination with the GPCs and the regional associations.  

3.1.3.17
Congress requested GPCs and associated LCs to play a key role in development of the Climate Services Information System (CSIS) component of the Global Framework for Climate Services (GFCS), including assisting in the preparation of WMO Global Seasonal Climate Updates (GSCU). Congress requested GPCs and associated LCs to help improve the capacity of NMHSs from developing countries and LDCs in long-term prediction and its application, through sharing products supported by technical training. 

3.1.3.18
Congress noted with appreciation that the twelve GPCs have been actively contributing seasonal forecast data to the LC-LRFMME, which has been jointly operated by KMA and NOAA/NCEP, and the LC-LRFMME products are in use at RCCs, RCOFs and NMHSs. Noting that a number of GPCs have been or are developing operational monthly forecasts systems, Congress requested the LC-LRFMME to explore the possibility of extending its role to include exchange of extended-range predictions. In this context, all GPCs were invited to also provide data from their monthly forecast systems so that the LC-LRFMME would be able to provide sub-seasonal forecast products through the LC-LRFMME web pages. Congress requested CBS, in collaboration with CCl, to develop a set of minimum forecast and verification products, data exchange protocols, and revised roles and functions of the LC-LRFMME, starting with the provision of hindcast and forecast surface data, aiming to extend this to other variables in due course.

3.1.3.19
Congress also envisioned that some GPCs could play an important role in providing global climate predictions from seasonal to longer time-scales, and therefore requested CBS, in coordination with CCl and the WCRP, to coordinate international collaboration in, and review research on initialized predictions for time scales longer than seasonal scales and evaluate the potential for operational predictions. Congress welcomed the offer by the UK Met Office Hadley Centre to continue the coordination of experimental decadal forecasts.
NWP forecast verification 

3.1.3.20
Congress reaffirmed that NWP forecast verification activities are critical to quality assurance and management of the outputs of the GDPFS, and some “core” verification activities should be defined and considered as essential, and their results be made available for use by operational centres. Therefore, Congress requested the NWP verification Lead Centres, including ECMWF for Deterministic NWP, JMA (Japan) for EPS, and NMOC (Australia) jointly with CMC (Canada) for Long-range Forecasts, to coordinate and facilitate “core” verification activities.  

3.1.3.21
Congress emphasized the need for practical guidance to facilitate the implementation of NWP verification requirements and best practices, including those stated in the Manual on the GDPFS, so as to promote and ensure coordinated verification activities across these centres, and therefore requested all Lead Centres for NWP verification to assist in this regard.  

Emergency Response Activities – atmospheric transport and dispersion modelling (ATM)

3.1.3.22
Congress encouraged the continued collaboration with the International Atomic Energy Agency (IAEA) as the lead UN agency for nuclear accidents and radiological emergencies, with the Preparatory Commission for Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) on meteorological aspects of Treaty Verification, and with other relevant international organizations on meteorological aspects of mitigating the major impacts of environmental emergencies related to airborne hazards, as examples, with the International Civil Aviation Organization (ICAO) for volcanic ash, and with the World Health Organization (WHO) on public health protection.  

3.1.3.23
Congress noted the well-coordinated supply of useful radioactive atmospheric transport and dispersion prediction products by the RSMCs for Environmental Emergency Response (EER), arising from the Fukushima nuclear incident. Congress also noted the need for information on the interpretation of the prediction, and that the prediction maps should take into account the actual and accumulated emissions into the atmosphere. Congress therefore requested CBS to work with the IAEA and CTBTO to enhance the usefulness of these products, which should assist NMHSs in fulfilling their respective national responsibilities.

3.1.3.24
Congress considered that the nuclear emergency in Japan (March, April 2011) and the volcanic ash events in Europe (April, May 2010 and May 2011) represent important cases where the current collaboration with relevant international organizations (e.g. IAEA, WHO, CTBTO, ICAO, IMO) can be evaluated in order to benefit from the lessons learned. Congress requested the Secretary-General and CBS, in collaboration with other relevant technical commissions (e.g. CAeM), to take appropriate actions to review the existing procedures, taking advantage of similar activities carried out by relevant international organizations. In addition, noting that in such events, in the context of national disaster management practices there are issues associated with the provision of specialized meteorological information to the general public, including proper representation of this information. Congress requested CBS to review the EER procedures to strengthen these aspects in the Manual on the GDPFS.
3.1.3.25
Congress noted the successful collaboration with the IAEA on the development of a new IAEA Safety Guide, entitled: “Meteorological and Hydrological Hazards in Site Evaluation of Nuclear Installations”, which represented an important first step to the review requested by Cg-XV of the outdated WMO Technical Note 170, entitled: “Meteorological and Hydrological Aspects of Siting and Operations of Nuclear Power Plants”. This Safety Guide will act as an important guide to essential subject areas where technical methods and best practices should be updated in the revision of the WMO Technical Note. Congress also noted that several programmes and technical commissions should be involved in updating the Technical Note, and encouraged Members to consider nominating suitable experts to carry out this work. 

3.1.3.26
The representative from the IAEA expressed its appreciation for the continued good cooperation with WMO, especially on the WWW's programme on Emergency Response Activities (ERA). Congress noted that this collaboration was demonstrated in the most recent event in Japan to the benefit of all WMO Members and IAEA Member States. 

Revision of Manual on the GDPFS (WMO-No. 485)

3.1.3.27
Congress noted the productive work of CBS experts in relation to the Global Data-processing and Forecasting System (GDPFS) as well as the Emergency Response Activities (ERA), including collaboration with other relevant technical commissions that have resulted in Recommendation 7 (CBS-Ext.(10)) to adopt amendments to the Manual on the GDPFS (WMO‑No. 485). Congress adopted the CBS recommendation through Resolution 3.1.3/1 (Cg-XVI).  
3.1.3.28
Congress, noting the importance of the Manual on the GDPFS (WMO-No. 485) as the single source of technical regulations and best practices for all operational data-processing and forecasting systems of Members, including their designated meteorological centres, endorsed the request by CBS-XIV (2009) to undertake a comprehensive review of this Manual. It noted the subsequent progress that has been made, including the development of an outline for a new Manual that will facilitate introducing updates as frequently as required to ensure that the content is kept up-to-date. Congress adopted the outline for a revised Manual on the GDPFS through Resolution 3.1.3/2 (Cg-XVI).  
3.1.3.29
Congress further agreed that there were fundamental changes under way in the Basic Systems and that the review of the Manual on the GDPFS should be done with the existing system of world, regional and national centres of the GDPFS, and the future evolution of the GDPFS in mind, such as the inclusion of all WMO operated meteorological centres that provide operational data-processing and forecasting services (e.g. anticipated designation of regional centres for Sand and Dust Storm Warning Advisory Assessment System). As well, the review should take into account the developments in WIGOS and WIS, lessons learnt from SWFDP, and anticipated results of, and operational implications from the WWRP/TIGGE project “Global Interactive Forecast System”. 
