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EXECUTIVE SUMMARY
The Extraordinary Meeting of the CBS Implementation Coordination Team of the Open Programme Area Group (OPAG) on Data-Processing and Forecasting Systems (ICT‑DPFS) was in Exeter, UK, from 23 to 27 May 2016. Noting the outcomes of the seventeeth session of the World Meteorological Congress (Cg-17, Geneva, Switzerland, June 2015) and statements adopted by CBS-Ext (2014) (Paraguay, Asuncion, Sept 2014) and considering the upcoming 16th Session of CBS (21-26 November 2016, Guangzhou, China), the ICT took stock of progress made and developed its work plan for 2016-2019 (as given in Annexes XIII and XV), for approval by CBS-16. Key plans included the completion and tabling of the following documents to CBS-16 for approval: the new Manual on GDPFS, the Technical Note 170 and the guidelines on the implementation of nowcasting techniques. In addition, procedures for non-nuclear Emergency were developed and will be integrated in the new Manual on GDPFS.
ICT(DPFS) noted the expansion of the scope of the GDPFS to include, for example, Space Weather, Air Quality Forecasting and increased collaboration with other Technical Commissions and stressed the fact that more resources, including in the Secretariat, will be required to address these issues. It also noted the GDPFS will need to be flexible in the provision of information to support impact-based forecast.
ICT noted the expansion of the Severe Weather Forecasting Demonstration Project (SWFDP) and considered that  SWFDP, including the cascading forecasting process, needs to be flexible to accommodate participating countries which may not have the same capabilities.

GENERAL SUMMARY OF THE WORK OF THE SESSION

1.
OPENING

1.1
The Meeting of the CBS Implementation Coordination Team of the Open Programme Area Group (OPAG) on Data-Processing  and Forecasting Systems (ICT-DPFS) was opened by its chairperson, Mr Ken Mylne (Met Office UK), at 09.30 hours on Monday, 23 May 2016, UKMet Office in Exeter, UK. Mr Mylne welcomed the participants and invited Dr Andy Brown, Director of Science at UKMet Office, representing Mr Robert Varley, Permanent Representative of United Kingdom of Great Britain and Northern Ireland with WMO and CEO of UKMet to address the participants

1.2
Dr Brown was pleased to welcome the experts in Exeter and highlighted the engagement of UKMet in weather business and its reliance on the work of WMO. He indicated that UKMet is active in a number of the WMO led initiatives such as the Severe Weather Forecasting Demonstration Project (SWFDP), international verification of forecasts, the development of Ensemble Prediction System (EPS) and the development of science of High Impact Weather (HIWeather).  UKMet is also involved in new things such as the development of space weather. The facilitation of International exchange by WMO and CBS, as represented at the meeting, is very important. He wished good deliberation for a successful meeting.
1.3
Dr Xu Tang, Director Weather and Disaster Risk Reduction Services (WDS) of WMO was then invited to provide his remarks.  Dr Tang began by expressing the great pleasure to meet all the ICT-DPFS members and to be in Exeter to discuss ways forward for this important OPAG of DPFS.  He thanked the Government of United Kingdom of Great Britain and Northern Ireland and the PR, Mr Varley, for accepting to host this important meeting to take stock of progress made and to pave the way to the future for the Data-Processing and Forecasting System (DPFS).  He also conveyed Petteri Taalas’, the WMO Secretary General, appreciations to UKMet for hosting this meeting.

1.4
Dr Tang thanked the OPAG Co-chairs and its experts for the work accomplished so far.  He underlined that, within the first six months of this year, this OPAG held seven meetings of  Expert Teams and  Task Teams to share work progress and to prepare for the upcoming EC-68 and CBS-16, addressing a few requests of Congress 17.  He recalled that this year started with the meeting of representatives of Technical Commissions to begin addressing the Cg-17 Resolution 11 to move toward a Future enhanced, integrated and seamless Global data-processing and Forecasting System (GDPFS).  Then, the following meetings followed:  Task Team on the Development of Guidelines for Nowcasting Techniques, in Beijing; the Steering Group on SWFDP in Geneva; Task Team on LAM in Tokyo; Expert Team on Operational Prediction from Sub-seasonal to Longer time Scale (ET OPSLS), Expert Team on Operational Weather Forecasting Process and Support (ET-OWFPS) and finally this ICT-DPFS in Exeter. He noted that the meeting of the Expert Team on Emergency Response Activities (ET-ERA) was held in Buenos Aires in November 2015.  He commended the Teams for their dedication to the assigned responsibilities.  

1.5
Dr Tang added that the Cg-17 Resolution 11 is one the most important activities of this OPAG during this WMO intersessional period (2016-2019). It is a responsibility that falls on this OPAG and he expressed his confidence that it will be addressed by this OPAG.  He noted that this year is also very important as it is the year of the regular CBS (CBS-16) Session in China, therefore, the OPAG work plan needs to be developed and/or updated for approval at CBS.  He also noted that It may be necessary to consider  a reorganization of the Expert Teams to better address the issues at hand and hoped that suggested that this issue should be discussed and recommendations be taken forward to CBS.  It is also the year of the approval of the New Manual on GDPFS which means everything should be completed for CBS to recommend to EC-69 in 2017 for approval for publication.  Dr Tang recalled that the CBS-MG, at its meeting in February 2016, decided to expand the responsibilities of this OPAG to include the Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWISS) with the expectation that space weather consideration would rapidly move towards service provision.  He recognized the amount of work at hand and ensured the team that the WMO WDS Department will stand by the side of the OPAG on DPFS in moving forward with its plans.  He concluded by wishing a very successful meeting. 

1.6
To complement Dr Tang’s remark on the responsibilities of the OPAG-DPFS, the Chair decided to put up a structure of the OPAG (revised version in Annex III) showing Expert Teams (ETs) and Task Teams (TTs). He explained that over the years the number of ETs were reduced while bringing some of the responsibilities to the TTs level. Because of the good press on SWFDP at Constituent Bodies meetings it was felt necessary to give the Steering Group on SWFDP a higher profile within the OPAG-GDPFS.  For this reason, it was positioned at the same level at the ETs.  He added that the CBS-MG (2016) felt that IPT‑SWISS is a good fit to report to CBS through the OPAG DPFS while linking with other OPAGs and reporting also to CAeM.  He also noted that the SG-Seamless GDPFS will report to the CBS-MG, not to the OPAG-DPFS although it is expected that much of the work will be done by this OPAG.

2.
ORGANIZATION OF THE MEETING

2.1
Adoption of the agenda

2.1.1
The Chair informed the participants that Mr Terry Onsager (NOAA) will join by Webex on Tuesday afternoon (2:00 pm UK) for the discussion on IPT-SWISS (Agenda Item 5.3) and that Mr Michel Jean (Canada) will join the discussion on the Future seamless GDPFS (Item 3.3) on Wednesday (1:30 pm). Therefore the corresponding agenda items will be discussed at the time and date convenient to the above participants. Item 5.1 will also be discussed on Thursday to accommodate Mr Paul Davies, Representative of the OPAG on PWS. The provisional agenda was then adopted with the changes above.  See Annex I to this report.
2.2
Working arrangements

2.2.1
All documents submitted for the meeting are referenced and hyperlinked in the Documentation Plan (INF. 1), which had been posted on the WMO website at: 
http://www.wmo.int/pages/prog/www/BAS/ictDocPlan.html
2.2.2
The ICT agreed on its hours of work (9:00 am to 17:00 pm with lunch breaks around 12:00 pm and coffee breaks around 10:30 am and 3:30 pm) and other practical arrangements for the meeting. A short visit of the UKMet Operational floor was schedule for 9:05 am on Tuesday. Noting that a number of participants were new to the ICT DPFS, they briefly introduced themselves, to facilitate interactions throughout the meeting. The list of participants in the meeting is provided in Annex II to this report.

3.
INTRODUCTION AND BACKGROUND

3.1
Review of decisions of the WMO governing bodies related to the OPAG on DPFS

3.1.1
Mr Harou shared with the participants the various key requests and decisions of WMO governing bodies with direct impacts on the work of the OPAG-DPFS. These are:

· CBS-15 (2012)

· Global NWP Centres encouraged to provide boundary conditions to NMCs running LAM

· Recalled Cg-XVI request to develop strategy for implementation of improved Hi Res regional NWP
· CBS-Ext (2014)

· Requested OPAG on DPFS in collaboration with the OPAG on PWS to integrate risk information  with the suite of Meteorological information to allow forecasters to deliver impact-based forecasts and warnings

· Agreed to work on a guidance on access to Hi Res NWP; Standard procedures for surface verification and use of NWP for Hazard risk management  

· Agreed to continue efforts for the development of capacities (Access to NWP/EPS)  

· Agreed to Increase quality of Very Short-Range Forecast (VSRF) generally and especially in convection prone areas like the tropical belts. Agreed to pursue efforts in making high quality VSRF systems widely available, including improved convection-allowing models

· Welcomed progress on roles and functions a Lead Centre for Near-Term  Climate Prediction (LC-NTCP) and requested that the roles and functions for the LC-NTCP be finalized and submitted for consideration by CBS-16 for further action.

· Cg-17 (2015)
· Recalled the decision of Cg-XVI that GDPFS Manual is the single source of Technical Regulations for all op data-processing and forecasting systems.

· Agreed that the GDPFS needs to evolved to be able to support WMO high priorities and the increasingly users sophisticated needs as well as to support the implementation of the service delivery strategy of WMO.  In addition Climate Change and variability adding to complication of users needs expanding across various time scales. Thus the adoption of the Resolution 11: Towards a future enhanced, integrated and seamless GDPFS
· Request urgent completion of the guidelines on High Resolution NWP – Guidelines to include the use, interpretation and applications of High Resolution NWP and data assimilation systems

· CBS/ CAS, to provide guidance on addressing scalability issues related to the development of improved high-resolution NWP, including data assimilation, for the optimal match between model code, hardware and efficient I/O, essential in developing disaster mitigation strategies. 

· explore the possibility for setting up regional consortium for Limited Area Model (LAM) to facilitate access to high resolution NWP while building capacity of participating Members through training and development assignments

· Request urgent completion of the guidelines on Hi Res NWP – Guidelines to incl use, interpretation and applications of Hi Res NWP and data assimilation systems

· CBS/ CAS, to provide guidance on addressing scalability issues related to the development of improved high-resolution NWP, including data assimilation, for the optimal match between model code, hardware and efficient I/O, essential in developing disaster mitigation strategies. 

· explore the possibility for setting up regional consortium for Limited Area Model (LAM) to facilitate access to high resolution NWP while building capacity of participating Members through training and development assignments

· Noted and encouraged new activities initiated in support of seamless forecasting including:

· (a) Work to prepare a pilot activity for generation and display of real-time multi-model subseasonal forecasts, in close collaboration with the WWRP/ WCRP Sub-seasonal to Seasonal (S2S) project;

· (b) the exchange of real-time multi-annual to decadal forecasts which is currently informally hosted by the UK Met Office. 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.

3.2
WMO Strategic Plan for 2016-2019, including high priority areas

3.2.1
Mr Harou introduced the participants to the WMO planning process and highlighted the seven priorities set by Cg-17 for the inter-sessional period 2016-2019. He explained that WMO uses the Result-based Management  (RBM) Concept for its strategic planning. There are for 4 blocks which compose the planning process: a) Strategic Planning (SP) which provides future direction and priorities therefore guiding the decisions of the Secretariat and Constituent bodies during a financial period; b) Operation Plan (OP) which  translates the strategic thrusts, expected results and key outcomes into time-bound specific programme activities and projects; c) Results-based Budget (RBB) which identifies regular resources that are needed to implement the Operating Plan, as well as voluntary resources for project initiatives and; d) Monitoring and Evaluation (M&E) System which is composed of tools to measure the performance of the Organization in the timely implementation of its Strategic Plan. 
3.2.2
Mr Harou reported that the 2016 – 2019 Strategic Plan adopted by Cg-17 (2015) has seven priorities and indicated that the OPAG-DPFS essentially contributes to all of them.  More specifically:

a) Disaster Risk Reduction – to improve accuracy and effectiveness of Impact-based forecasts and Multi-hazards early warnings of high impact of hydro-met events – addressing some of the Sendai Framework for DRR Priorities - OPAG DPFS plays a major role in the detection, monitoring, analysis and forecasting of the hazards 

b) Global Framework for Climate Services (GFCS) - Implementation of climate services – OPAG DPFS supports through its operational work in sub-seasonal to seasonal prediction, development of coordination on real-time sub-seasonal prediction (a pilot real-time multi-model), and preparatory work to place multi-annual to decadal prediction on a more operational basis.
c) WMO Integrated Global Observing System (WIGOS) - Strengthen the global Obs Systems through the implementation of WIGOS an WIS – OPAG DPFS contributes through monitoring of the status of the GOS in terms of availability and data quality using the NWP data assimilation process.
d) Aviation Meteorological Service – to Improve ability to provide sustainable high quality service for safety, efficiency and regularity for Air trafic Management, addressing challenges of  the ICAO Global Air Navigation Plan (2013-2028) – OPAG DPFS contributes through improvement of NWP and forecasting processed (nowcasting)

e) Polar and high mountain regions – to Improve operational monitoring, predictions and services in polar, high mountain Regions . Major OPAG role is to link with Research to ensure results are brought to operation on a timely fashion

f) Capacity Development – Enhancement of Capacity of NMHSs – HR, technical & institutional capacities & infrastructure in Developing, LDCs and SIDSs –  Major role played by the OPAG-DPFS through the SWFDP cascading process and training

g) Governance - Efficiency & effectiveness of WMO: strategic review of WMO structures, op arrangements and budgeting. OPAG DPFS contributes through efficient meeting and use of teleconference s to advance the work of TTs.

3.3
Overview of recent strategic activities including Seamless GDPFS and CBS-MG meetings

3.3.1
The Chair requested that Mr Harou introduced the subject although it would be discussed in details on Wednesday with Michel Jean (Canada). Mr Harou recalled the Resolution 11 from Cg-17 on Seamless GDPFS.  He reported that a meeting of Experts representing the Technical Commissions was held on 10 to 12 February 2016 at the WMO Secretariat in Geneva Switzerland with the following objectives: a) Take stock of TCs needs and potential contributions for moving forward on seamless GDPFS; b) Develop the Vision and Scope for Seamless GDPFS and; c) develop a high level roadmap. He indicated that ET‑OPSLS is already moving to a seamless operation with sub-seasonal and multi-annual being developed “either side” of seasonal.
3.3.2
Mr Harou reported that, in general, the TCs were very supportive of the work to move towards seamless GDPFS and provided a strong recommendation to consider Hydrology, Ag, Aviation and climate needs which can be summarized as follows:

a) Agriculture will  need support for Global Early Warning and outlook services (i.e. downscaling of climate forecasts and prediction data including coupling NWP with Ag Models);

b) Hydrology will need meteorological/climatological services and information for water management.  The need can be summarized as follows: 1) Observations and short term forecasts (basic), 2) Service delivery as a tailored product for hydrological application (no GRIB), 3) Bias corrected and downscaled to the resolution of the hydrological model, and Verification, preferably from an authoritative source.

c) Aviation will need to move from product centric to data centric and to ensure interoperability with users systems. It was pointed out that there is a significant opportunity to further enhance the relevance of the GDPFS given that high quality meteorological science, modeling, observations and interoperable data will be key enablers in ensuring the successful implementation of the ICAO GANP
d) Marine will need a system to enhance safety of life and property at sea and coastline through improved forecasts of natural and anthropogenic hazards such as storm surge, sea level rise, harmful algal bloom, tsunami, ocean acidification, and oil spill trajectory   

e) Space Weather operational issues to be addressed by GDPFS;

f) CCL sees GDPFS as a major contributor to the developement of climate service  tool kit for GFCS;

g) GDPFS will  need to incorporate non-conventional data to facilitate impact-based forecasting; and

h) A visualization platform for data to be coherently presented and examined by forecasters is needed.

3.3.3
Another important result of the meeting on seamless GDPFS was the recommendation to establish a Steering Group on Seamless GDPFS (SG-Seamless GDPFS) to guide the move to the future GDPFS. Subsequently, the CBS-MG (February 2016) decided that the SG-Seamless GDPFS will report to the CBS-MG.

3.3.4
Mr Michel Jean (Canada) joined the discussion on the seamless GDPFS. Mr Harou presented two documents in Annex IV-a and IV-b. These documents are, respectively the Outline of the Implementation plan, including the vision and the scope of the endeavor, and a summary of a white paper on the issue. These are part of the elements of DPFS document (EC-68/doc 8.1) that will be tabled at EC-68.  Mr Harou recalled the activities in 3.3.1 to brief Mr Jean on the discussion that was initiated. 
3.3.5
Mr Jean initiated the discussion on the seamless GDPFS by sharing his perspective on the issue which, he believed is a normal evolution of things and that the move to seamless GDPFS is in line with the two other components of the World Weather Watch (WWW), the global architecture of WMO, WIGOS and WIS which have evolved to better meet the need of the users. He stimulated the discussion by asking a few questions to the participants to reflect on: How to take advantage of the evolving science?  WMO was successful in putting in place the cascading forecast process; can one say that this process was well established to respond to the needs?  Do we have the mechanism to react to the changes in the technical environment?  Can we move forward without leaving anybody behind (thinking of LDCs and SIDS)?  He also suggested to reflect on why the private sector are attempting to create their own prediction systems and suggested that if WMO does not provide the data, others will.  He also suggested that our modelling capability, including Data Assimilation, position WMO well in rising to the challenge.  He concluded his remark by expressing his interest in hearing the participants’ comments/thoughts on the subject.

3.3.6
Dr Tang added to the Michel’s question in suggesting that key actions need to be identified and a mechanism to use the cascading process to develop the future GDPFS needs to be developed. Issues on resources necessary to do the job were raised, especially how to deal with new additions to the OPAG of DPFS such as IPT SWISS and Air Quality forecasts. After a good discussion, it was concluded that the transformation of the GDPFS is an evolution from a system perspective but a revolution from a service perspective as it will allow the provision of services to support a number of socio-economic activities.  The discussion also touched on the Manual on GDPFS (WMO No.485) as a place holder of all WMO technical regulations related to data-processing and forecasting. It was found odd that, although the Volcanic Ash Advisory Centre (VAACs) are  also the GDPFS RSMCs, the designation criteria are not defined in the GDPFS Manual and remain the responsibility of the ICAO, a WMO partner.
3.3.7
The issue of the Scope of the future GDPFS was also discussed, particularly about bringing in or not the information on vulnerability and exposure to provide impact-based forecasting. If the information needs to be brought into GDPFS processes then how can it be collected and stored.  The security related issues around this information at the country level may prove it very difficult to obtain it. It was decided to hold on to the discussion until the discussion around agenda item 5.1 on service delivery and impact and risk-based forecasting.  The combination of discussions at 5.1 with 3.3 resulted in the following recommendations and remarks:

a) Requests/Recommendations:

· ICT-DPFS recommends to the Steering Group on Seamless GDPFS,  with the move to seamless GDPFS, to consider  the inclusion of designation criteria of partner systems related to GDPFS in the Manual on GDPFS, or to the inclusion of references and links to the relevant partner manuals. 

· ICT.DPFS requests TT-Impact to provide specific requirements for GDPFS to support Impact-based data-processing and forecasting.
b) Remarks

· ICT(DPFS) noted the expansion of the scope of the GDPFS (to incorporate, for example, Space Weather, Air Quality Forecasting and increased collaboration with other TCs) would require increased resources including in the Secretariat 
· ICT-DPFS agreed to consider requirements from TT IMPACT and would consider providing digital data and map layers for different applications and users.
· Provision of probability thresholds based on the requirement of TT IMPACT. 
· Noted that SG SWFDP agreed that the SWFDP, including the cascading forecasting process, needs to be flexible. 
· Needs to understand requirements for Ensemble forecasts (which is in the workplan for ET-OWFPS)
· Need to think about the need of DRR and Marine etc…

· Key thing to retain is that GDPFS needs to be flexible in the provision of information to support impact-based forecast

· DRR (requirement for NMHSs) when, how, where information is required

· TT-Impact will deliver requirements for the PWS but TCs will have to deliver for other areas

4.
REVIEW PROGRESS ON THE OPAG-DPFS’ ACTIVITIES

4.1
Severe Weather Forecasting 

4.1.1
Mr Mylne reported on the meeting of the Steering Group on Severe Weather Forecasting Demonstration Project (SG-SWFDP) meeting that was held at the WMO Secreatriat in Geneva, Switzerland from the 14 to 16 May 2016.  He started by describing the origin of the SWFDP and the vision set by Cg-17 (2007)  which reads as follows: “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.”  He also described the successful cascading forecasting process that allowed the transfer of high value information from developed NMHSs to least developed ones through regional centres.

4.1.2
Mr Mylne noted the success of the SWFDP and its rapid expansion towards coverage of all WMO Regions, but also the challenge that this rapid growth presents on resources including those of the Secretariat and supporting Members.  The SG SWFDP recognized that the flexibility in the SWFDP implementation process is necessary as not one but  some NMHSs are more advanced than others in certain areas of the Globe. Currently there are two major documents guiding the implementation of the SWFDP, namely the SWFDP Overall Project Plan (rev. 2010) and the SWFDP Guidebook for Planning Regional Subprojects (rev. 2010) which the SG-SWFDP decided to consolidate into one guidebook to include a greater flexibility in the application of the cascading forecasting process to allow for use in various areas. The current versions of both documents are respectively available at the following websites:

http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDP-RSMT_Hanoi2011/documents/SWFDP_OverallPP_Updated_22-04-2010.pdf 
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDP-RSMT_Hanoi2011/documents/SWFDP_Guidebook_Updated_22-04-2010.pdf
4.1.3
Mr Mylne also reported that the SG-SWFDP made the point that before a SWFDP project is initiated in a (sub) region, a regional organization which will be responsible for operational implementation and maintenance should be identified beforehand to avoid situations where the project is ready to move to phase 4 (operational implementation) and there is no resource to do so. He noted also that in phase 4, the SWFDP will be renamed Severe Weather Forecasting programme to clearly signify the operational phase ie the end of the project and finally that there will be in new Manual on GDPFS designation criteria for centres for regional severe weather forecasting.
4.1.4
Mr Harou completed the discussion on the SWFDP by providing information on the current extra-budgetary funding situation to support the SWFDP. He reported that effort is being made to tap into the funding provided by Canada to WMO for the Climate Risk and Early Warning System (CREWS) initiative. The Canadian contribution to CREWS focusses on South-East Asia and Small Islands Developing States (SIDS). He also indicated that there may be possibilities with USAID and other donors funding as well.

4.1.5
Mr Mylne reported that the Workshop on the High Impact Weather (HIWeather) Project held in Exeter, United Kingdom (27-29 April 2016) recommended that HIWeather demonstration projects should be conducted in collaboration with the SWFDP in order to ensure that benefits can be transferred into sustainable services at the end of the projects. The HIWeather workshop had also noted the need to ensure that projects did not over-burden the NMHSs involved in SWFDP.
4.1.6
The ICT noted that many LDCs and SIDS are still lacking adequate internet connection to take full advantage of the SWFDP products due to the lack of fiber optic reaching their areas or due to high cost for Internet service. It considered the option of transmitting SWFDP information through Satellite communication systems.  Therefore ICT requested the WMO Secretariat to explore the possibility for the GEONETCast to provide additional support for SWFDP, particularly in Africa, South/Southeast Asia and the Pacific.  
4.1.7
The ICT recommended that SWFDP should continue to take a leading role in exploiting the Cascading Forecasting Process for a wider range of hazards in collaboration with other TCs and projects (eg CIFDP, FFGS).  However, it confirmed that the designation criteria of RSMCs for regional severe weather forecasting will not be expanded to a wider range of hazards but will focus only on severe weather in the future.

4.1.7
The ICT further recommended that with the expansion of the SWFDP to cover a wider range of hazards and applications, and towards global coverage, the establishment of a WMO Multi-Hazard Impacts Programme based on the cascading forecasting process should be considered.
4.2
Operational Weather Forecasting Process and Support (OWFPS

4.2.1
Mr David Richardson, the Chair of the Expert Team on Operational Weather Forecasting Process and Support (ET-OWFPS) reported on the progress of the Team, the work plan for the next intersessional session, discussed some issues to be addressed by the ICT-DPFS and recommendations to take forward. Annex V captured  the recommendations to and requests for decisions of the ICT and its responses.  The ICT approved the activities planned for the inter-sessional period 2016-2019 which can be found in Annex VI.
4.2.2
The Task Team on the Development of Guidelines for Nowcasting Techniques (TT-DGNT) met in Beijing, China (15-17 March 2016) define the attributes of the guidelines as presented in Annex VII-a,-b,-c (respectively weather parameters considered; outlines of the guidelines on high-resolution NWP and timeline for completion).  The Task Team on High Resolution NWP (TT-HR NWP), renamed from TT-LAM, also met in Tokyo, Japan (6‑8 April 2016) and develop the attributes of its guidelines which can be found in Annex VIII-a,-b,-c (respectively Strategy for implementing high-resolution NWP, outlines of guidelines and timeline form completion). Mr Anderson reported that ET-OWFPS endorsed the recommendation from TT-SV to extend the EPS verification for surface parameters (currently just precipitation) to include 2m temperature and 10m wind speed. The scores are CRPS and contingency tables for the thresholds defined in the new Manual. The ET agreed that these two additional parameters should be in the list of parameters and be reflected in the new Manual of GDPFS. He also reported that the LC-DNV offered to provide scores for the two additional surface parameters 2m temperature and 10m wind speed for other centres using fields from the TIGGE database. 

4.2.3
Mr Richardson indicated that the TT on SV completed its work on the development of standards for surface verification; however, the TT was kept active to address the implementation of these standards including incorporation of results on the LC‑DNV website.  The standards are ready for inclusion in the new Manual of GDPFS.  On the implementation of standards verification, he reported that ECMWF will implement the standard for verification of global model and will be ready to assist others with its implementation.  ICT urged other Global centres to strive to also implement the new standards.
4.2.4
The ICT recommended an amendment, to the proposals on the Strategy for Implementing High-resolution NWP from the TT-HRNWP, to split Level 1 into two levels to put more emphasis on the use of NWP/EPS products from advanced NWP centres. The new Level 2 is an activity involving local post-processing of global NWP data as an alternative to a country running its own NWP systems. The updated text is included in Annex VIII-a  
4.3
Operational Prediction from sub-seasonal to Longer-time Scales (OPSLS)

4.3.1
Mr Richard Graham (UK), chair of the CBS/CCl Expert Team-OPSLS (ET-OPSLS), made a short introduction to the participants on the Operational Prediction for Sub-seasonal to Longer time Scales. He indicated the ET-OPSLS guides future development of operational LRF within GDPFS (e.g. infrastructure, products, verification) thus, serving requirements of RCCs, RCOFs, NMHSs, in the context of the Climate Service Information System (CSIS) of the GFCS. Currently the operational long-range forecasting and delivery is, for the seasonal range, in the order of 1-3 months ahead.  The ongoing work and plans for the ET-OPSLS are to expand services in seasonal (data sharing; new verification; new products; longer lead time; LRF workshops) and to scope/implement infrastructure and delivery for sub-seasonal timescales and multi annual to decadal timescales.
4.3.2
Mr Caio Coelho (Brazil), Co-chair of the ET-OPSLS, provided additional details information. The ICT noted that the recent meeting of the ET-OPSLS (Beijing, April 2016) reviewed the directions provided by relevant WMO Constituent Bodies, the status of the network of twelve Global Producing Centres (GPCs) of Long-Range Forecasts and the two associated Lead Centres (LCs), including their compliance to the established criteria, their systems development and activities, their support to the Regional Climate Centres (RCCs) and Regional Climate Outlook Forums (RCOFs) and their contributions to the developing Global Seasonal Climate Update (GSCU). The Team also reviewed the activities performed by the ET-OPSLS under a number of sub-teams, namely, Sub Team 1 (Workshops on Operational Climate Prediction), Sub Team 2 (Verification of GPC seasonal products), Sub Team 3 (Development of sub-seasonal forecasts), Sub Team 4 (Development of multi-annual to decadal forecasts), Sub Team 5 (New Approaches for distribution of GPC hindcast and forecast data), Sub Team 6 (Guidelines on Procedures for generating regional seasonal forecasts), and Sub Team 7 (Amendments to GPC-relevant sections of the Manual of GDPFS).  
4.3.3
Mr Coelho recalled that there are currently 12 GPCs: Beijing, CPTEC (Brazil), Exeter, Melbourne, Montreal, Moscow, Pretoria, Seoul, Tokyo, Toulouse, Washington and ECMWF and that since the last ICT-DPFS meeting (Paris 2012) there no new applications for GPC status was registered. The ICT noted with appreciation that GPCs have been providing minimum required variables and some additional variables in a timely manner to the LC-LRFMME for at least 6 years. It also noted that substantial improvements to the predictions systems were achieved by several GPCs for improved services to WMO Members. The latest developments can be viewed in Annex IX. Of note GPC Tokyo implemented a higher resolution model, with improved physics, interactive sea-ice and a more advanced representation of greenhouse gases with the result of an increase skill. GPC Seoul has adopted a coupled prediction system – having implemented the GloSea5 system in 2014. GPC Pretoria has also developed and implemented a coupled seasonal prediction system in 2015. GPC Montreal has developed and implemented a new sub-seasonal forecasting system, and there are plans to add a third model (GEM-NEMO) to the CanCM3 and CanCM4 seasonal ensemble. GPC Beijing has upgraded its model, including with improved resolution. Other GPCs, such as ECMWF and Toulouse have major upgrades planned for implementation by 2017. ECMWF noted large skill improvements in NAO predictions from their monthly forecast system since 2005 – and analysis had shown this can be attributed to improving representation of the MJO. The 12 GPC systems now comprise 10 coupled and 2 uncoupled forecast systems (Note: in 2010, there were 7 coupled and 5 uncoupled forecast systems).

4.3.4
Formal compliance with GPC designation criteria was also reviewed.  Per GPC designation criterion, all 12 centres are fully compliant with regard to routine operational issuance. All centres will be fully compliant with regard to forecast product provision with lead time of few seasons for GPCs running coupled systems (uncoupled systems are compliant with first lead seasonal forecast products). Because of the introduction of a supplementary, centralised verification facility, verification provision is in a state of flux and it was not considered useful to review compliance on verification in detail. When this facility is implemented in June 2016 at least 11 GPCs that submit hindcasts to the LC-LRFMME will be fully compliant on verification. 

4.3.5
The LC-LRFMME (operated by KMA and NOAA NCEP) has successfully maintained operational services and its products accessible to GPCs, RCC, NMHSs and (as of May 2015, following requests) related research institutions that support RCOFs, including digital data for GPCs which allow redistribution of their digital data. Access to the forecasts and data is password protected and information about how to gain access to the forecast products is provided on the website. Global seasonal forecasts from 12 WMO GPCs for 2-meter air temperature, precipitation, mean sea level pressure, 850hPa air temperature, 500hPa geopotential height, and sea surface temperature (if available) are collected at the LC-LRFMME between the 1st and 20th of each month and that the associated forecast including individual and multi-model products are displayed at the LC-LRFMME website in standard format. The products displayed at the lead centre website include monthly and seasonal mean anomalies from individual GPCs, multi-model forecasts, and a range of other products including a synthesis of information in terms of consistency in the sign of anomalies from all GPCs. In addition, four types of deterministic MME (Simple Composite Mean, Regular Multiple Regression, Singular Value Decomposition and Genetic Algorithm) and probabilistic MME prediction are shown on the LC-LRFMME website (http://www.wmolc.org). GPCs who are active at RCOFs note increasing use of the LC-LRFMME website in production of regional forecasts – the number of registered users is now 260, including the 12 GPCs.  Additionally, LC-LRFMME products are also primary source of information for the WMO’s developing Global Seasonal Climate Update (GSCU) product. 

4.3.6
The LC-LRFMME completed a first version of a facility for calculating SVSLRF scores for all individual GPCs and the multi-model using hindcasts from those GPCs that supply them. Forecasts from all systems are verified using identical software, verification datasets and reference period (1983-2001). Such approach guarantees that verification is performed on the forecast models that are currently operational, and has a number of other robustness and efficiency advantages over the current “distributed” approach (see section 4.3.9). It is important to remark that verification generated at LC-LRFMME is supplementary to verification required from individual GPCs as part of the designation criteria.

4.3.7
The LC-LRFMME has also developed a pilot system for real-time multi-model subseasonal forecasts using real-time forecasts (and hindcasts) from a subset of models contributing to the WWRP/WCRP S2S research project accessible via ECMWF data archive. Forecast products are displayed on a password protected website. Subseasonal models from four GPCs are currently used: ECMWF, Exeter, Tokyo and Washington. A range of forecast products has been developed including probabilities for tercile categories of weekly averages of 2m temperature and rainfall as well as the MJO and BSISO indices. Verification has also been generated using SVSLRF diagnostics (ROC curves and scores) as well as correlation for a few case studies. The ICT acknowledged with appreciation the very substantial amount of resources allocated by KMA and the LC-LRFMME required for achieving this progress. The ICT also conveyed it deep appreciation to ECMWF for its cooperation in providing access to quasi real-time forecasts through the S2S database.  
4.3.8
Mr Coelho reported that, after some discussion among ET-OPSLS members at the 2016 Beijing meeting, it was decided, at this stage, to not open up the LC-LRFMME real-time pilot subseasonal website products to NMHSs and RCCs. The ET preferred to wait until a) the number of models used had stabilized (GPC-Montreal, GPC-Beijing and GPC-Melbourne will join the real-time pilot), b) the day of nominal issuance had stabilized (currently this is Wednesday, but a change to Thursday is being considered) c) new requested additional products were included in the exchange, such as 500hPa height and low-level wind (currently, 10 variables are exchanged : SST, T2m, precipitation, mslp, u200, v200, h500, u850, v850 and OLR) and d) a larger sample of forecast verification statistics is available.  Noting that ET Impact looks at short to medium range, there was a question whether or not Impact forecasting was considered by the Team. The answer was negative. 

The ICT recommended that ET-OPSLS consider the scope for impact-based forecasting in the sub-seasonal to longer timescales.

4.3.9
A major point of discussion was the need to shorten the elapsed (or the lead) time between the initialization time of the participating models (which varies) and the release of the multi-model products, because of the rapid decline in skill in the first few days the time taken to construct the multi-model can erode any skill increase gained by the multi-modelling process. Currently the forecast lead time is up to a week, and can severely degrade the skill of sub-seasonal predictions. The LC-LRFMME was encouraged to consider ways of shortening this delay and to estimate the delay that may be experienced in an operational mode – in which data would be sent directly to the LC rather than accessed via ECMWF. 
4.3.10
Mr Coelho reported that Lead Centre for Standard Verification System for Long-Range Forecasts (LC-SVSLRF) has been operating for more than 12 years. However, it was noted that  only a few GPCs formally updated forecast verification results for display in the LC-SVSLRF website, meaning that the LC-SVSLRF has functionally ceased to serve its utility.  The ET-OPSLS, at the 2014 meeting in Exeter, adopted a supplementary verification activity, in addition to that conducted by each GPC, that follows a “centralized” approach- in which the LC-LRFMME calculates the SVSLRF diagnostics using hindcast data from those GPCs that provide it. Under these arrangements, GPCs may “delegate” generation of the SVSLRF scores to the LC-LRFMME. All GPCs should also continue to make verification available on their own websites – since the forecast and verification baseline periods may be different relative to the common period that will be used by LC-LRFMME. The supplementary verification paradigm has some notable advantages and allows for harmonization with the verification activities undertaken for the pilot project on the Global Seasonal Climate Updated (GSCU). This led to the capability of the LC-LRFMME to host the supplementary verification activity for hindcasts from GPCs. This facilitates the provision of historical skill along with the real-time forecasts as part for the GSCU. Some GPCs had expressed concerns over potential inconsistency of the supplementary verification results at LC-LRFMME with those generated by individual GPCs, particularly if different hindcast periods were used.  At the 2016 ET-OPSLS Beijing meeting it was agreed that the LC-LRFMME should provide, with its display of verifications, a clear indication of the hindcast period used and a warning regarding the potential difference in scores with those available from individual GPCs. 

4.3.11 Discussions on the recommendation to decommission the LC-SVSLRF resulted in the decision to continue with the website, but to remove the verification maps, and adding some text to inform users that the service will be resumed, in a new format, in June 2016. It was agreed to keep the website as the repository of verification information and link to LC-LRFMME for the verification products. The Sub Task2 was tasked to revisit the SVSLRF standards for real time verification and the role of Lead Centres. 
4.3.12
 The recent First WMO Workshop on Operational Climate Prediction, Pune, November 2015, provided very useful feedback to GSCU. The TT-GSCU is planning to meet in the second half of 2016 to develop plans for the implementation phase. A particular concern is with the production of broad-based expert assessments of the monitoring and LRF products, and also the need to identify resources for preparing and reviewing the text sections of the GSCU. NCEP CPC, at the request of WMO, re-iterated their willingness to contribute some resources towards preparation and review.

The ICT endorsed the recommendation from ET-OPSLS for a further workshop on long-range forecasting procedures with a focus on facilitating increased interaction between and among the various operational climate prediction centres and the associated research communities and with the objectives of a) reviewing the framework for the guidance document on preparing consolidated seasonal forecasts; b) reviewing operational experience with the GSCU – which by then should have reached its operational phase and; c) reviewing of the S2S real-time pilot. ICT understood this workshop would be scheduled for the last quarter of 2017.
4.3.13
The ICT noted with satisfaction that the ET-OPSLS agreed to develop a  framework for technical guidelines to assist with and provide some standardization for generating “regional seasonal outlooks”. The framework will have the following themes and additional details can be consulted at the link below:  

a) Guidelines for best science practices for developing seasonal outlooks

b) Guidelines on presentation of seasonal outlooks

c) Guidelines on procedures for developing seasonal outlooks

d) Guidelines on documenting rationale behind the final seasonal forecast guidance released to the users

http://www.wmo.int/pages/prog/wcp/wcasp/documents/workshop/pune2015PPT/day3/Breaout3-Trotman_Summary_Forecast_Procedures.pdf
4.3.14
The ICT thanked the ET-OPSLS for its work in preparing roles and responsibilities for a Lead Centre for Near Term Climate Prediction (LC-NTCP) and noted that, at its Beijing (2016) meeting a large majority of the ET-OPSLS members endorsed the concept of a LC-NTCP and (with minor revisions) the latest draft of roles and responsibilities that would form designation criteria. The ICT also acknowledged the informal international exchange and display of real-time decadal predictions hosted by the Met Office for the last five years and the Met Office and contributors to continue this activity.
A short discussion followed on the necessity to eventually create Lead Centres for Near Term Climate Prediction (LC-NTCP). It was agreed to recommend the following to CBS-16.

Recommendation to CBS for the initiative to create  a Lead Centre for Near Term Climate Prediction
4.4
Emergency Response Activities

4.4.1
Nuclear

4.4.1.1
Mr René Servranckx (Canada), Chair of the Expert Team on Emergency Response Activities (ERA) recalled that the ET-ERA is a group that includes representatives of each of the RSMCs, RTH Offenbach, the International Atomic Energy Agency (IAEA), the Comprehensive Nuclear Test-Ban Treaty Organization (CTBTO), the International Civil Aviation Organization (ICAO), and the World Health Organization (WHO). There is also one representative of a National Meteorological Service to assist with the development of the non-nuclear ERA aspects. The main purpose of the nuclear ERA programme is to assist NMHSs in their respective national organizations and relevant international organizations to respond effectively to a potential or actual release of radioactive material in the atmosphere. He noted that there are ten designated RSMCs (Beijing, Exeter, Melbourne, Montréal, Obninsk, Offenbach, Tokyo, Toulouse, Vienna and Washington) that provide real-time 24/7 specialized atmospheric dispersion model products for environmental emergency response and / or backtracking.  In addition, the RTH Offenbach provides the telecommunications link for notification and information by the International Atomic Energy Agency (IAEA) Incident and Emergency Centre (IEC) to the WMO Members.

4.4.1.2
The primary focus of these RSMCs continues to be the provision of global coverage specialized products to support nuclear emergency response. Nonetheless, these RSMCs also provide support from time to time for other kinds of environmental emergencies based on atmospheric transport and dispersion modelling technologies (e.g. smoke from wild-land fires). Formal procedures for these non-nuclear activities are under development within the ET-ERA. The collective operational capability of these RSMCs and the RTH under the present arrangements and procedures is quite substantial. It also requires continuing attention to ensure that preparedness and response are up to standards and expectations. 

4.4.1.3
The operational Regional and Global Arrangements are well maintained by the RSMCs and RTH Offenbach through ongoing work such as improved NWP and Atmospheric Transport and Dispersion Modelling – ATDM systems, regular testing and close collaboration with the IAEA, ICAO and CTBTO. The annual RSMC and RTH Offenbach reports document the activities and the performance of each of the components of the Regional and Global Arrangements.  The reports are posted on the WMO ERA programme Web pages: http://www.wmo.int/pages/prog/www/DPFSERA/resources.html.  
4.4.1.4
The plan to move to e-mail/internet distribution of RSMC products and to use facsimile only on request has had mixed success, despite a second circular letter sent by the WMO Secretary-General PRs (CBS Ext (2104), paragraph 4.4.20) asking the Permanent Representatives to update their contact information and provide an email address to replace facsimile. Therefore, the RSMCs will continue to use e-mail/internet and facsimile for the foreseeable future. The ICT decided to take the following action in an attempt to help improve the situation:

· ICT Chair/ Secretariat: to Raise with CBS the issue of limited responses from PRs with respect to providing official email address to receive RSMC notification instead of the fax that is being used.

· ICT Chair/Secretariat: to recommend to CBS the use of CPDB (Country Profile Database) to capture NMHSs email information that RSMCs can use to notify them for the availability of products issued.
4.4.1.5
All RMSCs designated for environmental emergency response now have a common-look-and-feel mirrored but independent password protected web page to post standard products and exchange information.  Each RSMC posts its information to the common-look-and-fell web pages of the other RSMCs. The key advantage is that the RSMCs web sites have identical content while being completely independent from one another.  Therefore even if one RSMC server is down, the products can be accessed on the other RSMC websites. The RSMC mirrored Web sites also have a link to “meta-data” for some RSMCs via an “All Products” button that gives access to an archive of products posted for exercises and real events. The short term plan is for all RSMCs to have such a link. In the longer term, the link could also give access to additional RSMC model products such as higher resolution images, Google Earth output, and GRIB products.  

4.4.1.6
Monthly communications tests are conducted between the IAEA Incident and Emergency Centre (IEC) and RTH Offenbach. All RSMCs and RTH Offenbach participate in quarterly tests with the IAEA.  Quarterly tests have been scheduled to the end of 2017. RSMCs can therefore inform in advance all NMHSs and the IAEA does the same with its Contact Points. After each test, one of the lead RSMCs – i.e. an RSMC in the WMO RA where the simulated accident takes place - performs a thorough check of the RSMC products posted on all web pages.  Any problem is quickly addressed to ensure that procedures, responses and products meet the standards. The RSMCs have also agreed on a procedure to delete their products on the web pages a few days after posting. This is important, because the products become obsolete fairly quickly.  Many RSMCs also conduct tests each month. In addition to supporting relevant international organizations, one of the fundamental roles of the RSMCs remains the provision of support and specialized products to Members that do not produce or do not have access to the products otherwise.  Basic RSMC products must continue to meet the needs of NMHSs with limited telecommunications or Internet capabilities.

4.4.1.7
RSMCs continue to experiment with different parameters and formats for potential new products. One such product is the Time of Arrival (ToA) of the radioactive cloud, using parameters defined in collaboration with the IAEA. Nine RSMCs participated in tests conducted in June and October 2015. The results are encouraging and ET-ERA will conduct further tests.  The objective is for the ToA to eventually be part of the list of basic RMSC products in the Manual on the GDPFS.

4.4.1.8
In accordance with the recommendations of the seventeenth session of the WMO Congress (Cg-17) in June 2015, the ET-ERA continues to work on the development of the Transfer Coefficient Matrix (TCM) method in support of atmospheric transport and dispersion modelling. As noted by Cg-17, the TCM method was used successfully by the WMO Task Team on Meteorological Analyses for Fukushima Daiichi Nuclear Power Plant (NPP) Accident and the results were published: “Evaluation of Meteorological Analyses for the Radionuclide Dispersion and Deposition from the Fukushima Daiichi Nuclear Power Plant (NPP) Accident” (WMO-No. 1120). 

4.4.1.9
The TCM method has the great advantage of offering end users the flexibility to modify the source term and directly see the impact on the products. In the TCM approach, the atmospheric transport and dispersion model is run independently for a time series of segments using a unit source.  Given that the transport, dispersion, and deposition of any given radioactive specie are completely independent of the actual source's emission of that specie, the model only needs to be run once.  The source term information is then applied in the post-processing step.  For example, every time new information on the source term becomes available, the post-processing can be run on the given model output without having to rerun the ATDM model. 

4.4.1.10
Ensemble modelling products continue to be of interest. As was shown during an ensemble exercise lead by RSMC Vienna, the Ensemble platform at the Joint Research Centre (JRC) of the European Union offers an interesting option. It can collect ATDM results and process / display related ensemble products.  It is a technically advanced and expandable tool to collect ATDM results from various models and to display ensemble results to the research community. However, the JRC itself is not a 24x7 operational entity. A different kind of ensemble approach was used by the WMO Task Team (TT) on Meteorological Analyses for Fukushima Daiichi Nuclear Power Plant Accident, where ATDM results from RSMCs/NMCs were collected in a predefined format. The Transfer Coefficient Matrix (TCM) method was then used to take into account various, time-varying emissions (i.e. source terms) in a flexible and efficient computational framework. The method and results from each of the contributors as well as a few Ensemble mean are available on the following web page: https://ready.arl.noaa.gov/READY_fdnppwmo.php.
4.4.1.11
It is the view of the ET-ERA that the use of multiple ATDM in combination with the TCM method offers great potential and that is must be tested further. An additional advantage is that it could also be used for Source - Receptor Sensitivity fields (i.e. time-backward) modelling done by the RSMCs for the CTBTO and backtracking requests from WMO Members.

4.4.1.12
In addition to maintaining the operational readiness of the RSMC / RTH Centres, the WMO Environmental Emergency Response (ERA) web page covers in details the ERA programme and Technical Note No. 778 (Documentation on RSMC support for EER targeted for meteorologists at NMHSs) is the technical reference. A detailed review / redesign / updating of the WMO ERA web pages was completed in May 2014.
4.4.1.13
The relationship of the WMO and the designated Centres with the IAEA is solid and strongly recognized by other relevant International Organizations. Exercises and regular testing are key elements to ensure operational readiness. The current organized and structured operational emergency meteorological support service with global coverage is an important programme achievement. The IAEA plays an important role when a nuclear or radiological incident has international consequences or when a State asks for assistance. Based on the lessons learned from the Fukushima Daiichi accident, the new IAEA Action Plan on Nuclear Safety was approved in September 2011. The general objective of the plan is to improve nuclear safety, emergency preparedness and radiation protection of people and the environment worldwide. It defines an expanded role for the IAEA with regard to assessment and prognosis; a subject where the WMO ET-ERA can contribute its expertise.   

4.4.1.14
In the regard to the Action Plan, the IAEA organized an International conference on Global Emergency Preparedness and Response in Vienna from 19-23 October 2015. Representatives from the WMO and ET-ERA participated.   One of the points noted is that it would be desirable for the Emergency Response and Preparedness (EPR) community in IAEA members States to liaise more closely with their NMHSs and RSMCs. This would help ensure that they utilize the best meteorological data, ATDM results and expert advice. One way to achieve this is to encourage IAEA members, and the wider EPR community, to regard the RSMCs and NMHSs as the 'authoritative source of information' for meteorology and ATDM. 

4.4.1.15
Early in 2015, the IAEA Incident Emergency Centre (IEC) worked on some dose calculations to improve the products and developed some criteria for two radionuclides, I‑131 and Cs-137, which are respectively the most significant early and in the later phase of a nuclear accident. Criteria were developed for integrated air concentrations which would correlate to response measures such as 1) take urgent protective actions; 2) take protective actions and; 3) potentially being able to identify the plume via an ambient dose rate measurements.  These could be used as threshold values for the RSMC products. In case that threshold would not be reached, nothing would be displayed on the maps.  Tests will be conducted with a few RSMCs to explore these options further.  

4.4.1.16
The successful collaboration between CTBTO and WMO continues. The arrangement between CTBTO and WMO which came in force on 1 September 2008 (WMO Manual on the GDPGS) allows the CTBTO Provisional Technical Secretariat (PTS) to request and obtain, automated or semi-automated and in near-real-time, atmospheric transport modelling (ATM) results from WMO Centres in case of Treaty-relevant detections at radionuclide (RN) sampling stations of the International Monitoring System (IMS) to supplement its own computations. 

4.4.1.17
Ten WMO RSMCs (Beijing, Exeter, Melbourne, Montreal, Obninsk, Offenbach, Tokyo, Toulouse, Vienna and Washington) contribute to this effort. The response system helps corroborate the confidence in the backtracking calculations of the PTS and benefits both sides regarding constant feedback and the evaluation of the backtracking systems and methods. An announced test is conducted once per year. The backtracking modeling capacities of the RSMCs can also be used for other, non-CTBTO applications and are available to all WMO Members upon request.

4.4.1.18
In 2015, the transition to a new, modern and more robust upload mechanism for the transmission of RSMC products to CTBTO was successfully completed.  It uses two communication points (WMO gateways) and sftp protocol. The request for support message from CTBTO to the RSMCs was also adjusted to take these changes into account but this has no impact on the Manual on the GDPS and therefore, no amendment is required.  All RSMCs participated in the CTBTO Performance Monitoring and Testing exercise in October‑November 2015 by producing the standards products. They also generated outputs for some noble gases which are not part of the standard products.  At the request of CTBTO, discussions are under way within the ET-ERA to explore the possibility of adding noble gases calculations and other options to the standard products defined in the Manual on the GDPFS. The group is also looking at the possibility of RSMCs performing their calculations on higher resolution grids. Meteorological data from over 60 CTBTO International Monitoring System Radionuclide stations (IMS/RN) stations are transmitted on the WMO GTS. The transmission is gradually transferring from the Canadian Centre for Meteorological and Environmental Prediction (previously known as the Canadian Meteorological Centre) to the NMC in Vienna, Austria. The transfer for a given IMS/RN station takes place whenever a station identifier is assigned by the WMO Member State. Approximately half of the stations are now transmitted by NMC Vienna. Discussions between CTBTO and WMO are also underway with regard to the transmission of meteorological observations from the 60 operational infrasound stations on the GTS.  
4.4.1.19
Mr Servranckx reported also on the relation with ICAO. in July 2014, ICAO convened, the Meteorology (MET) Divisional Meeting in Montreal, Canada, in part conjointly with the Fifteenth Session of the WMO Commission for Aeronautical Meteorology (CAeM‑XV). The recommendations by the MET Divisional Meeting included the establishment by ICAO of an expert group, in coordination with WMO, to further develop provisions for information on the release of radioactive material into the atmosphere (MET/14, Recommendation 2/8 refers). Further information on the MET Divisional Meeting is available at: http://www.icao.int/meetings/METDIV14/ .

4.4.1.20
In 2014, the Air Navigation Commission (ANC 197-5) established a Meteorology Panel (METP) to define and elaborate concepts and to develop ICAO provisions for aeronautical meteorological (MET) services consistent with operational improvements envisioned by the Global Air Navigation Plan (GANP), (Doc 9750) and in keeping with the working arrangements between ICAO and the World Meteorological Organization (WMO) (Doc 7475).  Under the said panel, a Working Group on Meteorological Information and Service Development (WG-MISD), tasked one of its work streams (the Release of Radioactive Material – RRM) to work on issues related to the release of radioactive material in the atmosphere. As a follow-up of the (MET) Divisional Meeting (MET/14), Recommendation 2/8, one of the main tasks of this work stream will be to undertake further work as referred above.

4.4.1.21
The RRM work stream is continuing the work that started over 10 years ago by the defunct International Airways Volcano Watch Operations Group (AVWOPSG). WMO and ET-ERA have representatives on the RRM. One important aspect of the work being done is to determine if / what guidance could be produced to help Meteorological Watch Offices write radioactive cloud SIGMET (advisory message to inform aviation of hazardous conditions in the atmosphere).The ET-ERA is involved in this work given that one possibility is for the guidance to be based on atmospheric transport and dispersion modelling and that the existing RSMC products are not designed for aviation. Whether or not realistic and meaningful quantitative modeling guidance can be produced in a timely matter to assist in the preparation of radioactive cloud SIGMET is conditional on resolving a number of technical and scientific issues. The ET-ERA asked the IAEA lead Inter-Agency Committee on Radiological and Nuclear Emergencies (IACRNE) to help answer some of these. 

4.4.1.22
At the its last meeting in November 2015, the IACRNE created a small Task Group on the Development of Criteria to Support the Issuance of SIGMET in Case of a Release o Radioactive Material into the Atmosphere. It is composed of representatives from IAEA, ICAO and WMO. The Task Group held its first meeting, a WebEx, in April 2016.  The objective is to complete the work by March 2017.  There is considerable pressure from some representatives of the RRM Work Stream to have answers much sooner (June 2016) so that they can be taken into account for the next Amendment to Annex 3 with regard to radioactive cloud SIGMET. The view of the ET-ERA is that this is not feasible given the complexity of the subject.
4.4.2
Non-Nuclear

4.4.2.1
Mr René Servranckx informed the ICT that the ET-ERA Co-chair, Mr Jim Fraser (Australia) who was also the Chair of Task Team on non-Nuclear Emergency Response Activities (TT-nNERA) resigned due to recent changes in his employment at the Bureau of Meteorology.  Mr Servranckx noted, however, that Jim has provided a report which he presented.  

4.4.2.2
Mr Servranckx noted that until 2005, the ET-ERA mainly focused on emergencies caused by nuclear accidents and radiological incidents.  CBS-XIII (2005) recognised that the tools used to model the dispersion of nuclear contaminants in the atmosphere can also be applied to other hazardous materials and directed the expansion of the ERA to include non-nuclear environmental emergencies.  
4.4.2.3
The Expert Team met in October 2013 at College Park (report available at http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-Report-ET-ERA-CollegePark2013.pdf) and most recently in December 2015 at Buenos Aires (report available at http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-ReportET-ERABuenosAires2015.pdf.   The primary non-nuclear topics discussed at the Buenos Aires meeting were the review of the non-nuclear ERA procedures to be included in the new Manual on the GDPFS and the outcomes of the non-nuclear ERA exercise (September 2014) used to test the draft procedures.  These are discussed below. Progress on other relevant activities such as co-operation with other international organizations, capacity development and outreach and ERA website content and structure
 have been more limited due to competing work pressures.

4.4.2.4
In 2012, the ET-nNERA meeting in Melbourne worked on a revised set of draft operational procedures for non-nuclear hazards, such as smoke from large fires and large chemical releases. The ET-nNERA stressed that these draft operational procedures needed to be tested in an exercise, and it was agreed that the main objective of the exercise would be to test operational procedures for request/reply for RSMC support for a non-nuclear emergency, rather than evaluate the accuracy of the models. The exercise also aimed to demonstrate and illustrate to the NMHSs involved the use of ATM in a significant incident for supporting decision making, and demonstrate to CBS the practicability of the developed procedures. 
4.4.2.5
A series of exercises were run between October 1st 2013 and January 6 2016, involving requests from NMHS to RSMC for  assistance and included simulation of large chemical fire, smoke from forest, grass or peat fires Smoke from industrial fire;  Chemical releases not involving fire; and Backtracking trajectories).  On 3 September, 2014 a non-nuclear  exercise took place following a simulated request from NMHS to RSMC for assistance during a notional large chemical fire at the Campana-Zarate petrochemical plant (located at 34.158( S, 58.948( W) in Argentina. This exercise involved the RSMC Montreal and the National Meteorological Service of Argentina (Servicio Meteorológico Nacional).  Results of this exercise were presented at the 2015 ET-ERA meeting (Buenos Aires, Argentina, 2015).  More recently (6-7 January 2016) to test the remaining scenario, NMHS Argentina requested dispersion products for the following scenarios for which the results were provided by RSMCs Montreal and Exeter via email and web links:
a) Grass fire, 
b) Chemical incident,
c) Industrial fire,
d) Backtracking 
An example of output products for the Industrial Fire exercise can be found at http://eer.cmc.ec.gc.ca/people/eer/vfKktRRsEL2MWXTAxZ0e/27_RSMC_Ex_MaldonadoPlant/anim.html 

4.4.2.6
Feedback from RSMCs Montreal and Exeter and NMHS Argentina regarding these exercises have mainly centred around improving the design of the request form, with suggestions to use more fillable boxes and/or check-boxes or tables, to make it easier for less-experienced people to complete.  This form redesign work has yet to be done.  Another shortcoming of the existing form was the lack of specific options to cater for backtracking requests, for which the release start and end times are generally not known.  To remedy this, it has been suggested to include an additional option to the request form as follows: "(For backtracking requests) Date and Start time of detection: "

4.4.2.7
The Buenos Aires ET-ERA meeting reviewed the draft operational procedures for non-nuclear ERA.  The current proposed amendments were reviewed by all ET-ERA members at that meeting. The meeting stressed the need for final testing and evaluation of the procedures for all non-nuclear request scenarios as discussed above. However this evaluation still needs to be completed. It was also noted that appropriate designation criteria for any organization seeking to nominate an RSMC for non-nuclear ERA still need to be developed.  Mr Servranckx indicated that most of the proposed no-nuclear ERA amendments to the Manual on the GDPFS were approved by the ET-ERA at the 2015 Buenos Aires meeting. However, a thorough assessment of the results of the exercises and consultations by ET-ERA would be required to fine tune the process before inclusion into the Manual on GDPFS.  ICT will also review a report of exercises and the tuned process and provide some feedback on the proposed amendments before submission to CBS-16. He planned to proceed with the assessment work and the consultations process to ensure the nNERA procedures are included in time in the GDPFS Manual for its approval by CBS-16
4.4.2.8
The Terms of Reference for the Expert Team (see https://www.wmo.int/pages/prog/www/DPFSERA/ET-ERA_ToR.htm) include the need for capability building in NMHSs with regard to atmospheric transport modelling. For this purpose, there are plans to develop guidance and technical information for non-nuclear emergencies and atmospheric transport modelling on the WMO Web site for ERA programme http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html using a structure similar to what is already there for nuclear ERA. 

4.4.2.9
The web site continues to be extended and updated, with additional links to training resources being added in 2014 and 2015 and the Expert Team has identified a number of further improvements which remain on the work plan.  This includes the need to promote the non-Nuclear programme, e.g. via the WMO Bulletin, once the operational procedures for non-nuclear ERA are finally in place.
5.
COOPERATION WITH OTHER WMO PROGRAMMES ON SPECIFIC ACTIVITIES

5.1
With PWS on Service Delivery and Impact- and Risk-based Forecasting 

5.1.1
Mr Paul Davies (Chair, ET-Impact) discussed the idea around the impact-based forecast acknowledging that it definition differs from people to people. He highlighted that the definition form PWS perspective is simple: Impact-based forecast relates to not only what the weather will be but also what it will do. He discussed a diagram on the holistic approach to impact and risk (see Annex  X) and argued that 98% of information we create under Weather and climate extreme and Geophysical boxes is not exploited or pass to the users. This is in direct relation with the issue of big data. He also indicated that traditional threshold approach to weather forecasting is no longer valid as things change from location to location. 
5.1.2
Mr Davies noted that there is a requirement to work with the private sector as we cannot do it all alone. He also noted that current Guidelines on impact-based forecasting missed the role of the DPFS and would need to be updated with the help of the OPAG-DPFS. He reported that the ET-Impact will meet in Shanghai (the week of June 27, 2016) to discuss the following issues and requested input from the ICT-DPFS (see section 3.3 where a full discussion on Impact-based forecast was recorded):
a) Developing, together with partners, an implementation plan based on “WMO Guidelines on Multi-hazard Impact-based Forecast and Warning Services” (WMO‑No. 1150) 
b) Training and competencies in impact-based forecasting and warning services 
c) Verification and evaluation of benefits of impact-based forecasts and warnings 
d) Harmonization/standardization/consistency of colours, messaging, graphics and formats in impact-based forecasts and warnings
e) Use of probabilistic information in the forecast and warning process
f) Science and technology requirements for impact-based forecasting
5.2
With WIGOS on quality of surface observations

5.2.1
Mr David Richardson briefed the Team on the progress made in the development of a new observation quality monitoring procedure in the context of the WIGOS Data Quality Monitoring System (WDQMS). his relies on monitoring information provided by advanced NWP centres running global NWP systems (based on feedback from their data assimilation systems).  He recalled that the OPAG IOS requested a review and updating of current NWP observational data monitoring procedures and practices, taking into account of the requirements of quality monitoring of observations.  Subsequently, two workshops on WDQMS were held with the objectives to review and find ways of modernizing the NWP-based monitoring of the conventional components of the Global Observational System (GOS).  These workshops resulted in the design of the WIGOS Data Quality Monitoring System (WDQMS) to consist of three generic functions: Quality Monitoring; Quality Evaluation and Incident Management.  The reports of the first and second workshop are available respectively at the following website:

http://www.wmo.int/pages/prog/www/OSY/Reports/Final_Report_CBS_WIGOS_Workshop_QM_and_IM_Dec2014.pdf
http://www.wmo.int/pages/prog/www/WIGOS-WIS/reports/Final-Report_2nd_Workshop_WDQMS_15-17_Dec2015.pdf
5.2.2
He reported that, at the moment, WMO monitoring of conventional observations is based on monthly reports produced by NWP Centres following the guidelines in Attachment II.9 of WMO Manual GDPFS (No. 485). The aim is to move towards a near-real-time (e.g. daily) monitoring of the status of the GOS in terms of availability and data quality, which would help WMO to take actions, namely reporting back to the data providers in order to have the problem fixed within a reasonable time frame.  It is planned to have the required procedures in the WIGOS regulatory material, removing the need to maintain this in the Manual on GDPFS.  In the meantime, the relevant text in the Manual on GDPFS should be kept as it is. The ICT is in agreement with the proposed approach.

5.3
With SAT and AeM on Space Weather  (IPT-SWISS)

5.3.1
Dr Terry Onsager (US), Co-chair ICT-SW recalled the Resolution (Cg-17) for CBS & CAeM to finalize the Four-year plan for space weather coordination activities for adoption by EC-68. He highlighted the impact of solar wind on electric power grids, on humans in space and aircraft from exposure to harmful radiation, on satellite electronics, and on radio-propagation which causes communication outages and navigation signal degradation. With polar route increasingly used, there will be an increase of exposure of aviation to these impacts. He indicated that there was a significant growth in customers for NOAA space weather services (over 25% every year). These customers include all major airlines, drilling and oil exploration, satellite companies, transportation sector and emergency responders. He also reported that a number of countries are integrating the space weather risk in their national strategy for risk mitigation(UK, Korea, US).  However, a global coordination will be necessary to achieve success.

5.3.2
Dr Onsager recalled that the ICT Space Weather, with a joint leadership of CAeM and CBS, was created in 2010. Since then, observations requirements were developed and included in Observations Systems Capability Analysis and Review (OSCAR) and that a portal for WMO Space Weather Products with contribution of 10 countries is made freely available (http://www.wmo-sat.info/product-access-guide/theme/space-weather).  He informed ICT that the 4‑year Plan presented to Cg-17 will be submitted to EC-68 for adoption and includes system level (Obs, data Management and Forecasting), service level and strategic level (coordination with other agencies) activities. In the specific area of interest of DPFS, the Plan includes actions such as: guidelines for extreme events, and Space Wx forecasting model evaluation, and coupling of neutral atmosphere with ionosphere model, which could benefit from a contribution of the Met and climate community and. 

5.3.3
He added that DRR, WIS, WIGOS in WMO do not have the critical mass of experts in space weather so there is an expectation, as stated in the ToRs,  that IPT-SWISS members will be invited to participate in the relevant expert teams of these programmes.  In addition, it is expected that IPT-SWISS will team up with the International Space Environment Service (ISES) to help move things forward. The IPT-SWISS will need to integrate members with a strong experience with other members with less experience. He concluded his presentation by requesting that the ICT DPFS consider its contribution in the implementation of the space weather 4-year Plan. He recommended that, in setting up the IPT-SWISS, the ICT DPFS should consider expertise needed in various domains of  space weather.  He recognized that the Space Weather 4-year Plan did not mention the ICT DPFS role, within CBS, and that for CAeM, there is an expectation that a member of the CAeM Management Group will act as Focal Point for the IPT-SWISS.

5.3.4
Discussion that followed Dr Onsager’s presentation resulted in the following decisions and recommendations:

a) CBS, in collaboration CAeM, to consider a recommendation to EC-69 for funding IPT SWISS activities

b) IPT SWISS to be formally established and to include core and Associate memberships

c) Letters be sent to Members to nominate experts for the IPT SWISS

d) CIMO and CAS to be invited  to identify FPs (Pres CBS and Pres of CAeM to send a joint note to the Presidents  CIMO and CAS) 
5.4
With OBS and CLW (HWR and WCAS) on the Revision of WMO/TN‑No. 170


Insert timeline for approval –reviews by various bodies and approval by CBS-MG 

5.4.1
The revision of WMO Technical Note No. 170: Meteorological and Hydrological Aspects of Siting and Operations of Nuclear Power Plants began in 2013, following a request of WMO Cg-XVI. The motivations for this revision are:

a) The present version of TN-170 dates back to 1985 and is out-dated (See Volume I: Meteorological Aspects and Volume II: Hydrological Aspects); 

b) The need to have a close correspondence between Technical Note No.170 and IAEA's Specific Safety Guide No. SSG-18 (Meteorological and Hydrological Hazards in Site Evaluation for Nuclear Installations), a document jointly sponsored by the IAEA and WMO.

5.4.2
SSG-18 is intended to assist IAEA Members States in meeting the requirements for nuclear installations established in the IAEA Safety Requirements Publication on Site Evaluation for Nuclear Installations No. NS-R-3 (Rev. 1) with regards to the assessment of meteorological and hydrological hazards.  Itidentifies in general terms the meteorological and hydrological parameters that must be taken into account. Technical Note No. 170 is a counterpart document that addresses the technical aspects on how to do this.  

5.4.3
A small Task Team on the revision of Technical Note No. 170 was assembled in February 2013 and the revision work has been ongoing since.  The revised document is now well developed and is expected to be completed in accordance with the following timelines: 

a) Early July 2016 to 16 September 2016: review of document by Task Team members and reviewers from the following WMO Commissions: CBS, CAS, CCl, CHy, CIMO and JCOMM (WMO Secretariat is liaising with the Commissions as well as the IAEA). 

Note: WMO Executive Council (EC-68, 15 to 24 June 2016) will invite the NMHS of WMO Members involved in nuclear energy programmes to collaborate in this review process in consultation with their national counterparts from the nuclear safety commissions.

b) 16 September 2016 to 7 October 2016: New update to the document.

c) 10 October 2016 to 27 January 2017: Review by WMO Member States. WMO Secretariat will liaise with IAEA regarding review by its Member States. 

d) End of March 2007: the document will be completed and ready for submission to the various WMO Commissions. 

e) 2018: Document is published, conditional on the approval by all WMO Commissions involved.

5.4.4
The TN-170 document outline (see Annex XVI)  has been submitted for approval by WMO Executive Council (EC-68; 15 to 24 June 2016). The CBS Management will be informed on the status on the revision of TN-170 at its meeting in January 2017.

5.5
With WIGOS and WWRP on GIPPS (Global Integrated Polar Prediction System). 
5.5.1
The subject was discussed partially at 5.2 above.  However, ICT noted that Polar and high mountains is one of WMO priorities for 2016-2019 and that the Polar Prediction Project (PPP) of the World Weather Research Programme (WWRP) is one of the components of the Global Integrated Polar Prediction System (GIPPS). The objective of GIPPS is to promote cooperative international research enabling development of improved weather and environmental prediction services for the Polar Regions, on time scales from hourly to seasonal. The Implementation Plan is available on the WMO web site at: http://www.wmo.int/pages/prog/arep/wwrp/new/documents/WWRP_PPP_IP_Final_12Jan2013.pdf.  ICT also noted that the Year of Polar Prediction (YOPP) is one of the key activities of the Project, planned up to 2017-2018, as the intensive observational and modelling period to advance polar prediction capabilities. This would be augmented by research into forecast-stakeholder interaction, verification and a strong educational component.  

5.5.2
The ICT further noted that World Climate Research Project (WCRP), on the other hand, addresses the medium-term (from seasons to decades) and longer-term (centuries) time-scales of GIPPS. The medium-term contributions to GIPPS would be achieved by improving predictive skill of corresponding climate predictions and projections due to better understanding of factors determining predictability of polar climate and their exploitation and representation in observations, data assimilation and models. This is the main objective of the WCRP Polar Climate Predictability Initiative (PCPI), which is a sister project of the WWRP PPP. The practical outcomes of PCPI would be implemented via recommended improvement of operational practices at GDPFS centres and through a variety of improvements in models of scientific groups generating climate model runs for such WCRP projects as CHFP (Climate system Historical Forecast Project, seasonal scale), CMIP5 (Coupled Model Inter-comparison Project, Phase 5, decadal and centennial scale), and CORDEX (Coordinated Regional Downscaling Experiment). The scope of the longer-term component of GIPPS relates to factors associated with climate change in Polar Regions and the regional sea-level rise. 

5.5.3
The Executive Council Panel of Experts on Polar Observations, Research and Services (EC-PORS) carried out a survey to assess service requirements. It recommended that communication between science communities and operational services should be established since early stages of the GIPPS development. This would guide the research, and facilitate a smooth transfer of research achievements into operational practices.   
5.6
Any other activity
5.6.1
Subseasonal to Seasonal (S2S):
5.6.1.1
Mr Coelho reported that World Weather Research Division (WWRP) and World Climate Research Programme (WCRP) emphasized the challenges around the need for coordination of S2S research and the ET-OPSLS real-time pilot as well as between forecasters and stakeholders and of timely provision of skilful products tailored to decision contexts. This emphasis included the importance of maintaining and strengthening collaboration between the research and operational communities, in this particular case represented by S2S and ET-OPSLS members, in developing forecast and verification products of relevance for various application sectors.

5.6.2
HIWeather:
5.6.2.1
Mr Mylne reported on the results of the Hi Wx Project meeting that was held at Exceter on 27-29 April 2016. He reported the meeting requested that research project be running in collaboration with SWFDP to ensure the result benefits can be sustained by translation into operation.  It was recognized that this should be done in way that will not overwhelme NMHSs.

5.6.2.2
Mr Harou recalled that the decision of CBS-Ext (2014) to include operational Air Quality forecasts in the Manual of GDPFS need to be addressed. It was recognized that the AQ forecasting should be included in the Manual, however, ICT raised concerned about the resources that will be needed to take on this responsibility considering the complexity of AQ forecasts.
5.6.3
Big Data
5.6.3.1
Ken Mylne reported that he had made a presentation to the Executive Council Task Team on Data Policy Emerging Issue (EC-TT DPEI) on DPFS aspects related to Big Data. His presentation focused in providing elements of response to the following 5 questions: a) How could WMO and Members contribute to big data issue based on the current existing huge amount of data, including satellite data? b) How could WMO Information System (WIS) collect and archive the non-hydro-meteorology data in the Global Telecommunication System (GTS)? c) How could WMO and Members apply the impact –related data in the future operational procedures on seamless data processing and forecasting? d) How could WMO assist NMHSs to apply the impact-related big data from external sources including new media, to further improve their value-added services and service delivery? and e) What are the relevant data policy and partnerships need to be developed? 
5.6.3.2
In summary, he highlighted the huge amount of data the DPFS is contributing to big data through NWP, EPS, post-processing, statistical analysis and cascading forecasting systems. In terms of the use of impact-based data, he highlighted the importance of working with the partners who have expertise in the use of these data and to encourage the open sharing of  data.  The presentation is attached in Annex XI for more details.
6.
PROPOSED OPAG-DPFS WORK STRUCTURE AND PROGRAMME FOR 2016-2019
6.1
The ICT revised the OPAG-DPFS structure diagram developed during CBS-MG (Feb 2016) and the result is available in Annex III 
6.2
The ICT also discussed the possible future requirement for an ET on Air Quality forecasts, and noted the need for additional funding to support the expanding scope of GDPFS.  In case of adequate funding not being allocated, the ICT considered alternative option to find an appropriate ET in CAS/GAW and collaborate with the ET by letting a DPFS expert participate in the ET
6.3
The ICT reviewed the ToRs. The updated ToRs are available in Annex XII. It also reviewed and updated the strategy for DPFS (Annex XIII), its top level objectives and key milestones which can be viewed in Annex XV which also contains the list of recommendations to be made to CBS-16 (Nov 2016).

7.
MANUAL ON THE GDPFS (WMO-No. 485)

7.1
Proposed structures for GDPFS Centres
7.1.1
Mr Yuki Honda, acting Chair of TT-Manual, briefed on the progress on the new the Manual on GDPFS and discussed the various comments received, as of May 2016, from 17 Members following the call for comments. He reported that comments that are directly relevant to activities of an ET were reviewed by the ET Chair and the Chair TT-Manual.  The ICT reviewed the rest of the comments and provided the guidance on responses to the acting Chair of TT-Manual.  

7.1.2
Mr Honda also briefed the ICT on issues that remain to be addressed. These issues and the results of discussions by ICT were as follows:

a) Raised the issue of WMC. Currently 3 centres, Melbourne, Moscow and Washington, are designated as WMC in the current Manual on GDPFS while, with the new manual, more WMC could be designated and there is a possibility that one or two current WMC would not meet the designation criteria.  It was agreed to proceed with the Manual as planned.

b) The ICT agreed that the establishment of RSMC for operational air quality forecasts will be addressed during the next intersession period (2016-2019).
c) The service in the Antarctic is described in the Volume II (Regional Aspects) of the current Manual on GDPFS, which will be discontinued when the new Manual on GDPFS is adopted.  ICT agreed that the acting Chair of TT-Manual would consult with WWRP secretariat to address this issue.  If it is found that the service regulated in the current Manual doesn’t function, ICT agreed to propose to CBS-16 a recommendation to address this issue during the next intersession period (2016-2019).

d) ICT agreed that the service in the provision of assistance to UN Humanitarian Missions (Annex I-5) would require a review by TT-Humanitarian and requested Secretariat to contact the Chair of TT-Humanitarian.

e) ICT noted that draft texts for activities including non-nuclear ERA, coordination of wave forecast verification and coordination of TC verification are expected to be received before the end of July 2016.

f) ICT noted that a review of the GDPFS section of WMO Technical Regulations (WMO No.49) is needed.  ICT will be requested to review the updated draft text of the GDPFS section when necessary.

g) ICT noted that the Secretariat requested OPAG-DPFS to prepare whole draft text of the new Manual on GDPFS in accordance to the Guidelines on Preparation and Promulgation of WMO TRs (WMO No.1127).  ICT concluded that the highest priority should be given to the adoption of the new Manual on GDPFS at CBS-16 as scheduled.

h) ICT noted that the existing RSMCs with geographical specialization would be requested to map their functions onto one or more of the proposed new activities: regional severe weather forecasting, global NWP system, global EPS, limited-area NWP, and limited-area EPS.

i) ICT noted that the consistency among Manuals on GDPFS/WIS/WIGOS/GOS must be checked before submission to CBS-16 and, if necessary, amendments to the other Manuals should be submitted together to CBS-16.

j) ICT discussed a proposal from a Member to make a clear distinction between general purpose activities and specialized activities requiring human interpretation.  However, two RSMCs with specialized activities in Atmospheric Sand and Dust-storm Forecasts and in multi-model ensemble for long-range forecasts don’t produce any product based on human interpretation.  In this regard, while ICT agree with the idea to use “human interpretation” for the distinction between two activities, ICT recommended not to apply this distinction strictly.  Acting Chair of TT also requested ET-OPSLSL to identify the reason why multi-model ensemble for long-range forecasts is categorized as specialized activity.

k) ICT agreed a propose from a Member to explicitly describe in the Manual a mechanism such that RSMC with specialized activities can request necessary products to RSMC with general purpose activities.  In this context, ICT agreed to add a text to I.1.2 and requested acting Chair of TT-Manual to develop it.

l) ICT was informed that the “Lead Centre” title was only given to a RSMC with non-real time coordination activity although LC-LRFMME provided real-time products.  ICT agreed that the “Lead Centre” title should be given to a Centre that leads either non-real or real time coordination activities and the activity name for LC-LRFMME was changed to “coordination of multi-model ensemble prediction for long range forecasts”.

m) ICT was informed of a Member’s comment that gaps between WIGOS and GDPFS should be closed.  ICT requested the secretariat to check OSCAR application fields cover all GDPFS activities including specialized ones.

n) ICT agreed with a Member’s comment that “GDPFS Centres” is not clearly defined in the new Manual and also agreed to develop and include the new definition of “GDPFS Centres” in the new Manual.

o) ICT was informed that several comments on quality control of observation data were received from Members.  Considering that a new WIGOS observation Data Quality Monitoring System (WDQMS) is being developed under WIGOS framework, ICT agreed that the part relevant to observation monitoring would be kept at minimum modification in the new Manual on GDPFS until a new technical regulation on WDQMS is developed in the Manual on WIGOS.

p) ICT was informed that several comments on long-term storage were received from Members.  ICT recommended to define “long-term” as around 10 years for the purpose to respond to users’ request.

q) ICT was informed of a Member’s concern regarding nowcasting activity although it decided not to change the designation criteria of RSMC for nowcasting.

r) ICT was informed of a Member’s proposal to add new activity regarding aviation meteorological services.  ICT request the secretariat to hand over this proposal to Commission for Aeronautical Meteorology (CAeM) for future consideration.  ICT was also informed of a Member’s proposal regarding coordination of plume/dispersion forecast verification.  ICT requested the ET-ERA Chair to take into account this comment. In order to address it, documentation on ATDM comparisons and verification will be added to the ERA website. 

s) The issue here is that CAeM has shown its concerns regarding the duplication of activity definition of Volcanic Ash Advisory Centre (VAAC) in both ICAO Technical Regulations and WMO Manual on the GDPFS.  ICT has been aware of this issue and  decided to adopt a new draft text provided from Vice-President of CAeM to describe volcanic contaminants activity.  The text refers the WMO Technical Regulations (WMO No.49) Volume II regarding volcanic ash advisory centres and member volcano observations so that any duplication would be avoided.

7.1.3
Considering these discussions above, acting Chair of TT-Manual and the Secretariat will update the draft text of the new Manual on GDPFS and, when it is completed, will request ICT to review them.
7.2
Progress and plans for completion of the new Manual
7.2.1
The ICT noted that the final draft will be reviewed by ICT members before submission to CBS (end of July 2016). Once the draft is submitted, it will be posted on the web for Members reference (Members will be informed). A complete roadmap for the implementation of the Manual on GDPFS can be consulted in Annex XIV
7.2.2
The ICT recorded its thanks to Yuki Honda and Jitsuko Hasegawa of JMA for their efforts in leading the revision of the Manual on GDPFS.

8.
ANY OTHER BUSINESS

8.1
Mr David Richardson informed the participant that ECMJWF will hold a Seminar on Earth System modelling for earth system prediction on 5-8 Sept 2016.

8.2
Mr Ken Mylne, before closing the meeting, informed the participants that he will step down at the next CBS Session in November 2016 due to personal reasons and to new responsibilities accompanied by new workload at UK Met Office. The ICT participants unanimously recorded its appreciations to Mr Mylne leadership and wished him success with his new challenges,

8.3
Mr Mylne closed the meeting at 15:10 on Friday 27 May 2016.
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Annex IV-a

Annex to draft Decision 8.1/1 (EC-68)

Outline of the Seamless data-processing and forecasting System  implemetation plan –Including vision and scope

1. Introduction 
2. Vision

(Excerpt from the draft White Paper on Seamless GDPFS)

· The GDPFS will be an effective and adaptable monitoring and prediction system to enable Members and partners to make better-informed decisions. 

· The GDPFS will facilitate the provision of impact-based FORECASTS and risk-based warnings through partnership and collaboration. 

· The GDPFS will do so through the sharing of weather, water, climate and related environmental data, products and services in a cost effective, timely and agile way, with the effect of benefitting all WMO members, while also reducing the gaps between developed and developing Members.

One may imagine the GDPFS in 2031, 16 years later: 

· The overall accuracy of state of the art global prediction models have improved enough to add1.5 days of overall predictability, if the historical rate of progress of one day per decade is sustained: The goal set by Julius Charney and others when they launched GARP in the 1970's was achieved. Global models have resolutions below 5km, and mesoscale models significantly below 1km, down to a few tens of meters in urban areas for example. 

· The sub seasonal time scales are achieved, ensembles have routinely hundreds of members, shared between many global centers, and forecast products provide accurate and detailed information on such things as closed water budgets over most watersheds, wind, temperature and air quality information in urban street canyons and outwards to the surrounding country side, finely detailed agromet information from hourly cycles to seasonal, precise storm surges and wind damage estimates for cyclone landfall, sea state, including rogue waves, and dangerous shore currents, telecommunications and electricity blackouts from solar eruptions form the surface to satellites orbital heights, toxic algae blooms , pest migrations, etc.

· Most or even all this information are accessible as a public good product to all WMO members, and their partners, and most of this information is available either in raw format, or directly as impact information. It is disseminated and presented in accordance with users formats, and using point to point or, increasingly, cloud to point communication broadband technologies. It is quality controlled, validated and  have metadata information associated, and in the case of forecast information, it is verified. Imbedded in the design of the system is a two-way feedback real time communication capacity between the provider and the receiver of the data.

· The system has evolved through partnership agreements that allow it to absorb or carry information produced either by the private sector, or by other closely related organizations to the traditional NMHS's. 
3. Scope
The WMO Strategic Plan 2016-2019 will largely determine the scope of the evolution of the GDPFS.  It will be driven by the need to support the role of NMHSs in their response to global societal needs facing the world population at large. It will not only focus those sectors for which they traditionally have had a leading role to play, mainly in reducing the socio-economic impacts of weather and climate related disasters in their respective countries, but more broadly on contributing to an expanding number of sustainable development issues related to weather, climate, water and related environmental factors. This expansion or broadening of the role of the GDPFS will be made possible by a number of factors, a key one being the seamless and integrated modeling approach, which allows the delivery of new environmental services in support of sustainable development across all timescales.  

4. Current state of the GDPFS, what is it, what works, success stories

· Success Stories:

i. SWFDP and cascading forecasting  process

ii. Manual on GDPFS 

iii. ERA Centres

iv. Designation of GDPFS Centres

v. LCs for verification

vi. LRFMME (link with CCL)

5. Role of Members

6. Role of stakeholders and partners (existing and potential) 

· Constituent bodies (TCs, RAs, EC )

· GFCS/CSIS

· Humanitarian Agencies

· IAEA/CTBTO

· ICAO

· GEO

· European Commission  

7. Areas for improvements 

· Interoperability between legacy GDPFS and users/partners

· Services to Humanitarian Agencies 

· Limited recognition of capability of GDPFS among some users (eg. Hydrology) 

i.  Hydrology cascade

ii. EFAS/GLOFAS (internal WMO structure)

· Medium and long range (Sub-seasonal gap in the Manual)

· Global centre for climate monitoring (ocean & atmosphere)

· Lack of global coverage from the cascading process (cascading applied to limited areas)

· Lack of designation criteria for some specialized centres (e.g. Agriculture, Hydrology)

· Sustaining linkage of GDPFS goals to other relevant research bodies like WWRP TIGGE (including TIGGE-LAM) and international HEPEX, and other water and environmental research groups (e.g. European JRC).

8. Communication & outreach strategy

· Aligned with i.e. WIS, WIGOS GFCS, etc.

9. Capacity development & Training   

· Aligned with i.e. WIS, WIGOS GFCS, and the WMO strategy for Capacity development etc.

10. Current and foreseeable trends (external drivers of change) – (users driven and technology driven)
· Science 

· Earth system modeling 

· Internet bandwidth in developing countries

· Technologies (big data, cloud storage and data mining tools, cloud computing, next generation satellite systems, crowdsourcing of everything, the Internet of things)

· Emerging service needs – Downscaling 

· Socio-economic trends 

· Climate change and global security considerations

· Urbanization (Mega cities), transports, energy, etc.

11. Success indicators

· Harmonization of regulatory materials

· Centre designation criteria & responsibilities established

· Inclusion of all WMO domains (Ag, Hydrology, marine, etc.)

· QMS including recurrent review of requirements in place

· procedures for continuing evolution in place

· Cascading process implemented across all regions

· Key external stakeholders are engaged

· Members have access to sufficient information to support the issue of multi-hazards early warnings 

· Engagement with all TCs and RAs

12. Methodology/Principles

· Engagement of TCs, RAs and Programmes

· Clarity of responsibility between WIS, WIGOS and GDPFS

· Evolution of existing system 

· Cost neutral

· Don’t break anything

· Non duplication

· Leverage existing system 

· Synergy between research and operation 

· Clear linkages to strategic plan

· Focus on operational arrangement and coordination 

· Consolidation where appropriate

· Simplification and integration 

· Regional engagement and empowerment

· Strengthening application activities  

· Service oriented 

· Customers (NMHSs & International Organizations)

13. Policy considerations required to facilitate, enable the achievement of the vision 

· Clarity of the role between WIS/WIGOS and GDPFS

· Open data

· Open source

· Cascading processing and predictive strategy

· Evolving WMO governance to enable our vision

· Role of the private sector?

14. How do we get there? Required partnerships, role of the private sector in supporting-enabling the vision

· Harmonization of regulatory materials

15. Roadmap, timelines, resources (high level implementation plan)

· EC-68, 69, and 70

· CBS (and other sessions of TCs and RAs)

· Cg-18, in 2019

· CBS-17, in 2020
__________

Annex IV-b

FUTURE SEAMLESS GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM
1.
Introduction

The World Meteorological Congress, at its seventeenth session (Cg-17), noted the rapidly evolving transformations in the practice of operational numerical weather prediction, particularly the integrated or seamless modeling approach, and recognized:

(1) That all WMO constituent bodies and numerous subsidiary expert level groups provide a complex framework for coordination and collaboration in which a large number of decision-makers and experts from virtually all Members and partner organizations address matters related to the Global Data-processing and Forecasting System (GDPFS),

(2) That emerging requirements from the services-oriented programmes, such as aeronautical, marine, agriculture, health, and public weather services, as well as requirements from a wide range of hydro-meteorological-related emergencies, or from implementing disaster mitigation strategies, require an enhanced integrated, holistic and seamless GDPFS in order to be relevant to users’ decision-making,

(3) That an enhanced integrated, holistic and seamless Data-processing and Forecasting System could have the potential to lead to important benefits for Members and their National Meteorological and Hydrological Services (NMHS) and the Organization as a whole,

(4) That the integration of the technical support to meet the on-going and emerging requirements from different sectors of society in a single system (in a multi-dimensional/ multi-disciplinary approach) would be more cost-effective and relevant to decision-makers and users.
Cg-17 therefore decided, through Resolution 11 (Cg-17), to initiate a process for the gradual establishment of a future enhanced integrated and seamless GDPFS, in light of the conclusions of the first World Weather Open Science Conference (WWOSC-2014, Montreal, Canada, August 2014), and requested the Executive Council to formulate Terms of Reference for this process, and a description of the set of products the system should produce, for consideration by the eighteen session of the World Meteorological Congress (Cg-18) in 2019. A meeting of representatives of Technical Commissions (TCs) was held 10-12 February 2016 to begin to address the Resolution 11. Subsequent CBS Management Group (MG) meeting (15-19 Feb 2016) decided on the establishment of a CBS Lead Steering Group on Seamless GDPFS.  

This paper, based on the above TCs experts meeting, responds to Cg-17 request by describing: (1) why we are doing this; (2) the scope; (3) the vision; (4) general considerations on GDPFS core aspects, needs and characteristics, linkages with observations and data exchange, services, role of regional bodies, international organizations, research, and capacity development, the priorities, (5) the benefits, (6) opportunities, success factors and challenges, and (7) the mechanism for implementation and timelines. A second longer and more detailed "living" paper, called the GDPFS White Paper, is available on the CBS WMO website at http://www.wmo.int/pages/prog/www/DPFS/Future%20GDPFS/Future-GDPFS.html  .

2.
Scope

The WMO Strategic Plan 2016-2019 will largely determine the scope of the evolution of the GDPFS. It will be driven by the need to support the role of NMHSs in their response to global societal needs facing the world population at large, focusing not only on those sectors for which they traditionally have had a leading role to play, mainly in reducing the socio-economic impacts of weather and climate related disasters in their respective countries, but more broadly on contributing to an expanding number of sustainable development issues related to weather, climate, water and related environmental factors, such as contributions to a carbon-free economy. This expansion or broadening of the scope of the GDPFS will be made possible by a number of factors, a key one being the seamless and integrated modeling approach, which allows the delivery of new environmental services in support of sustainable development across all timescales and disciplines (agriculture, hydrology etc.). Standardization and interoperability of data and products will also be important factors in enabling this broadening of the scope of the GDPFS.

The GDPFS, whilst maintaining its traditional role for standards, validation, verification and overall quality management for data processing and forecast services, will enhance its linkages with other WMO constituent bodies and programmes, with emphasis on regional bodies (TCP regional bodies, RAs) and technical programmes. It will also contribute to the capacity development of its client and user base, and will strengthen its interactions with research, through participation in the design and operational testing or validation of novel products emerging from RDP's and FDP's. 

3.
The Vision

The proposed vision for the Future GDPFS is:

· The GDPFS will be an effective and adaptable monitoring and prediction system enabling Members and partners to make better-informed decisions;

· The GDPFS will facilitate the provision of impact-based forecasts and risk-based warnings through partnership and collaboration;
· The GDPFS will do so through the sharing of weather, water, climate and related environmental data, products and services in a cost effective, timely and agile way, with the effect of benefitting all WMO Members, while also reducing the gaps between developed and developing Members.

Most or even all of this information will be made accessible as a public good product to all WMO Members, and their partners. And most of this information will be made available either in raw format, or directly as impact information. It will be disseminated and presented in whatever medium or format the users have chosen, and use point to point or, increasingly, cloud to point communication broadband technologies. It will be quality controlled, it will be validated and will have metadata information with appropriate publications in the peer-review literature and in the case of forecast information, it will be verified. Imbedded in the design of the system will be two-way feedback and real time communication capacities between the provider and the receiver of the data. This, off course, will require strong collaboration with WIGOS and WIS, the other two components of the World Weather Watch (WWW) Programme. 

The system will also have evolved through partnership agreements that allow it to absorb or carry information produced either by the private sector and academia, or by other closely related organizations to the traditional NMHSs. And by using alternate and less expensive technologies, such as cloud computing, crowdsourcing, smartphones, open source software, big data storage, etc., as well as potential partnerships with private sector or other non traditional information providers, gaps between WMO Members in terms of ease and cost of access and positive user impacts will have decreased significantly.

4.
General considerations on core aspects and important linkages

4.1
The Successes of the past.

WMO and its Members have since their creation successfully met a number of major technology jumps: for example, the switch from data plotting and map drawing by hand, and more or less subjective synoptic analyses to a NWP-based system using supercomputers and automation technologies; this was followed later by global modeling, highly efficient and accurate numerical methods and sophisticated data analysis systems and, further followed by global operational usage in data assimilation of space-based observing systems in real time, then by ensemble methods that allowed a probabilistic estimate of the accuracy of the forecast, increasing automation of forecast production with a redefinition of the role of the forecaster, and finally, recently, culminated with the so-called seamless and integrated modeling approach and impact-based forecasting and risk-based warnings which expands the potential applications and usefulness of earth system modeling systems. 

It is thus with a high level of confidence that we should approach the next technology transitions: correctly managed, our responses will, as in the past, result in further improvements of the excellence, relevance and impacts of our products, and thus will contribute, overall, to further improvements in the security and socioeconomic progress of all our members, and reduce the gaps that separate some of the WMO Members today.

4.2
Why are we doing this? Evolution, instead of revolution

There are a number of reasons for re-examining the GDPFS. On one hand, we are witnessing rapid advances in information and computing technologies (including such objects as smartphones, cloud computing and data storage and retrieval, big data and deep data analytics concepts, fast broadband links, extremely powerful computing technology (capacity doubling every 18 months), novel and easily accessible visualization and display techniques, etc.). On the other hand, we are seeing steadily increasing demands from users for highly-localized weather forecast data provided at a high temporal resolution (at least hourly for the first 12-24 hrs.), spanning a much broader level of dimensions than traditional weather products, and focusing on risk warnings and impact forecasts. In other words, both the "system” and the "services" aspects will need to evolve. 

Moreover, with the successful introduction of the seamless or integrated approach in earth system modeling, and the possibility through coupled modeling techniques to touch many non-traditional weather related applications, there will also be a need to re-examine if, how and how much the GDPFS needs to evolve in order to interact or liaise with non-traditional providers of data and services (such as climate services, hydrological services, atmospheric air quality services, space-weather services, maritime or polar services, and new socio-economic services). 

Simultaneously, while adapting to these changes, the GDPFS will need to maintain its role as a global system which enables NMHSs to fulfill their national obligations, keep on enhancing WMO's role in disaster risk reduction and mitigation, increasing its linkages with the Climate Services Information System (CSIS) of the GFCS, and ultimately contributing to the reduction of service capability gaps between developed and developing countries. 

4.3
Overall needs and/or desired characteristics driving the evolution of the GDPFS.
· The need for a clear vision for the future of the GDPFS that would contribute significantly to the long term positioning of the WMO as a world leader in facilitating the provision of both data and forecast products encompassing not only traditional weather related products, but also increasingly a widening spectrum of environmentally related information, in the spirit of the integrated and seamless approach; 

· The need to devise a system that would be flexible and easily adaptable to the many technical and expanding service needs and requirements emerging in the user and producer communities, without necessitating a complete rebuild of the system, now, or in the future (for example, standardization on model /system output formats “or” transformation scripts to achieve transformation of standardized formats);

· The need to expand collaborations with many other partners, not necessarily in the traditional family of NMHSs, and adjust the GDPFS to facilitate this openness; for example, the earth system modeling community, including atmosphere, oceans, land, cryosphere, chemistry interactions, etc.;

· The need for a clear focus on high impact products, whilst respecting the professionalism of some users, particularly in the marine, hydrological and agro-meteorological sectors, who are well trained and aware of the impact which certain environmental conditions create and as well, the need to have all Members of WMO benefit from state of the art data and products specific to their particular needs; 

· The need for a system where two-way feedback between producers and users is not only facilitated but also recognized as a key to success. This could be achieved through the creation of a Client-Provider Interface;

· The need to enable NMHSs and other institutions to share and leverage each other’s data resources and to identify other sources of data e.g. crowd sourcing, future mobile phone systems as meteorological observation platforms, road/rail/marine vehicles as data sources through similar systems as AMDAR on aircrafts, Nano- technology, etc.;

· The urgent need to transit the GDPFS towards a system capable of producing impact-based forecasting and risk based-warning (IBF & RBW).

4.4
Observations and data
The GDPFS, GOS and GTS are the three World Weather Watch (WWW) components. Noting the emerging sophisticated requirements, GOS and GTS have evolved into WIGOS and WIS, respectively, and as such, the evolution of the GDPFS is closely linked to these developments in the observational and information systems. If indeed one wishes to proceed with a global implementation of the seamless and integrated data-processing and forecasting system, focusing on IBF and RBW, it is necessary that access to enhanced or non-traditional observations and data sets, such as preparedness, local transportation, building and power infrastructure status, and disaster management rules be provided either through WIGOS and WIS, or coordinated with all necessary partners.

4.5
Systems and Services

At a meeting of experts held at WMO in February 2016 to discuss the future evolution of the GDPFS, representatives from the 6 major services areas of WMO (weather, climate, hydrology, oceanography and marine meteorology, agricultural meteorology and aeronautical meteorology) presented their views and countless examples of the new types of information and services they expect to provide in the future. It was clear that, in relation to  concerning observations and data, particularly for water, climate and agriculture, changes would be needed also for the system components. Their TCs detailed requirements are in  the full draft of the GDPFS White Paper posted on the WMO website at http://www.wmo.int/pages/prog/www/DPFS/Future%20GDPFS/Future-GDPFS.html. The proposed evolution, if it is to meet successfully the future needs of the users will need to consider many aspects, both technical and organizational. On the one hand, we are witnessing rapid advances in information and computing technologies (including such objects as smartphones, cloud computing and data storage and retrieval, big data and deep data analytics concepts, fast broadband links, extremely powerful computing technology (capacity doubling every 18 months), novel visualization and display techniques, etc.). On the other hand, we are seeing steadily increasing demands from users for highly-localized weather forecast data provided at a high temporal resolution (at least hourly for the first 12-24 hrs.), spanning a much broader level of dimensions than traditional weather products, and focusing on risk warnings and impact forecasts. These background technical issues will be common to all services. In the discussions, it was also apparent that organizational changes would probably be necessary, particularly for climate and agro-meteorological services. 

4.6
Regional bodies
As much of the new information will become highly localized, and tailored specifically for specific user communities, RAs and other regional bodies, such as TCP regional bodies and RA working groups, will need to become more closely involved, depending on the specific focus and scope of the new services. They represent classes of both providers and users of observational, data and forecasting information. As well, RAs provide a governance mechanism to plan and coordinate activities as well as providing a mechanism to enable supra-national discussions and decision-making. Those bodies vary immensely in their capacities and political influence, and specific products needs, this being driven by both socioeconomic, administrative and political factors, and the specific regional characteristics that weather, climate, hydrological and other environmental impacts display in the specific regional areas which they cover. As the GDPFS evolves towards the provision of an expanding set of products, and focuses increasingly on forecasting impacts, close coordination with regional bodies will become more and more essential. Forecasting impacts at an increasing space and time resolution requires access to whole new sets of observations and data (including exposure and vulnerability), as well as an expanding suite of numerical models, ensemble products, etc., coupled with a diverse suite of dissemination and presentation technologies: these will vary greatly between Regions.

4.7
International organizations

Linkages with a number of other international organizations, particularly but not exclusively humanitarian agencies, some in the UN system (e.g. UNEP, UNESCO, IAEA, and WHO), some outside (like GEO, and ICSU), are also required to ensure the GDPFS of the future can respond to their needs. It is to be expected that as socio-economic related information is made available through the GDPFS, this number could increase substantially.

4.8
Research

.

The value chain in meteorology is rapidly being diversified. From mainly providing weather forecasts to the general public, the NMHSs progressively develop and apply downstream models/post-processing of NWP forecasts or reanalysis for a range of applications in specific societal sectors. Marine forecasts, GCM climate projections and environmental predictions are also included. Many of these have been rendered possible by adopting the seamless and integrated modeling approach, a key result of international R&D collaborations, often under the leadership of WMO.

Examples of specific applications include road traffic, aviation (civil and military), shipping, energy production and consumption (wind, solar, hydro, fossil), air quality, integrated global greenhouse gas information system, biogeochemical fluxes (ecosystem including freshwater impact), estimation of emissions of trace chemical species, agriculture, tourism, high impact weather (wind, precipitation, temperature), avalanches and mud slides, coastal erosion, storm surges, offshore weather including waves, icing on infrastructure, emergency preparedness (search and rescue), oil spill, drifting infrastructure; volcanic ash dispersion, dispersion and deposition of radioactivity, large explosions and fires, forest fires, sand and dust storms. The list can be made even longer.

The important point here is to note the foundational role of research in making this evolution possible. WMO, largely through the CAS (GAW, WWRP, GURME), CCl, JCOMM and other research programs, some of which are co-sponsored, such as the WCRP, GCOS, and others, has played a key role in making it an operational reality. It should also be noted that most of the research initiated, coordinated or facilitated through partnerships by WMO are services and policy driven, as is most of the research conducted within the NMHSs. Research activities also provides an important ‘sentinel’ role in that it facilitates an over the horizon S&T watch, which allows better strategic planning for future operational programs and the GDPFS. 

4.9
Capacity development, including education and training

The evolution of the GDPFS will require a strong focus on capacity development, including education, training and support to countries facing difficulties in assessing and using the new types of products that will either request specifically, or be made available to them. There will be a challenge in interpreting the value (accuracy, relevance and impact on decision-making processes) of specific products, as well as disseminating and presenting them to users. A key issue here will be for WMO to ensure that progress made in a subset of countries in providing a more diverse, probabilistic based and impact focused set of products is actually useful to those countries who presently lack the capacity to make best use of underlying techniques. These, countries are often those which need them most. Moreover, as products become more closely tied to regional and local features and issues, this capacity development will need to be fine-tuned to regional, national and local needs. Therefore, education and training will follow approaches described in the WMO Capacity Development Strategy available at: http://www.wmo.int/pages/prog/dra/CDS.html. 

5.
Benefits

The benefits of the future GDPFS can be articulated along three axes: contribution to the UN and WMO agendas, the quality, diversity and relevance of GDPFS information and the furthering of existing and new partnerships. Fundamentally, the new WMO GDPFS will expand tremendously the quality, relevance and impact of data and forecast information related to the UN Sustainable Development Agenda, and particularly the three Global Societal Needs identified in the WMO 2016-2019 Strategic Plan. At the same time, because of the fundamental nature of the evolution of the GDPFS, it will bring in new partners, including private sector operators and academia. Although it is too early at this time to define more precisely this evolution, in the end, it should yield direct benefits to decision makers or ordinary individual clients and users in optimizing either their business practices, risk mitigation of threatening environmental high impact events, or longer range adaptation and sustainable strategies.

6.
Opportunities, Success factors and Challenges

6.1
The context

The business of weather, water, climate and earth system observations and predictions is, first and foremost, a science-based, high technology (largely IT-related) just in time information enterprise.  This information has global reach and relevance, and is key to countless decision-making processes, be it on: 1) global policy-making issues (UNFCC, UNCD, Ozone, COP21, transport of atmospheric pollutants and toxics and associated morbidity, nuclear weapons controls, etc.), 2) global weather, water and climate related disaster risk reduction, and 3) important and steadily growing socio-economic impacts, often stemming from unsustainable growth practices.

Recently, significant scientific progresses in both observational technology (particularly, but not exclusively, space-based observing systems), as well as novel climate and weather data assimilation and modeling practices, have led us to the possibility of vastly expanding the diversity of its environmental information potential.   At the same time, it is fair to say that both the information technology and dissemination related processes are evolving at an accelerating pace (the transition of the traditional paper-based written media to a largely IT-based dissemination process (tablet, smart-phone, etc.) provides a good example of this acceleration. Given that there is a global market for the types of products NMHSs as well as regional and global centers, largely publicly funded, are on the verge of making available, it is reasonable to expect an increasing interest from the private sector with potential partnerships with the academia to take a share of the market (in fact, this has already started).

6.2
Important issues needing consideration

Throughout this document, and in many of the discussions with the group of experts, it is possible to identify a number of important issues that need some consideration if the proposed evolution of the GDPFS is to be a success:

6.2.1
Access to data and observations
One important consequence of moving towards a seamless and integrated modeling approach is access to new, and sometimes non-traditional observations, and at much higher spatial and temporal resolutions than has been customary. This follows from the fact that forecast products will expand to new disciplinary or thematic domains, which so far have not been part of the traditional inputs and outputs of production centers of NMHS's. 

There are also other dimensions to consider: standards and formats, interoperability of the information, information storage, telecom bandwidth and downstream computing and post-processing (this may lead the GDPFS to establish globally distributed storage farms such as what CERN has done to manage the information generated by the LHC and make available the basic information along with the approved piece of code to generate the post-processed information on cloud computing platforms. This will require discussions on availability and data exchange protocols between WMO Members and other international, regional and national organizations.

Similarly, the concept of "risk-based warnings" and "impact-based forecasting" requires access and sharing of novel types of data (infrastructure, emergency decision-making policies, population distribution, transportation networks, etc.), not easily amenable to present guidelines on formats, metadata, validation, etc. Moreover, some countries could be reluctant to make this data available for all kinds of reasons.  Again, there will be a need for extensive discussions between WMO Members and the other organizations controlling access to these data.

6.2.2
Future information products: optimal production, dissemination and usage, and feedback
Many of the future warning and forecast data and information, such as those related to air quality, hydrological, marine, aviation, agro-meteorological information, and more generally speaking socio-economic applications are often of use for organizations outside traditional NMHS's. These organizations have their own internal decision-making processes, data and forecast related protocols, partners and user bases. A good example was provided for hydrological forecasting. And similar issues exist for other services. Again, WMO will need to establish the necessary partnerships, in order expand the current GDPFS to include these new products. In fact, concerning so-called "big data" related issues and applications; WMO has already started such a process through its Executive Council Task Team on Data Policies and Emerging Issues  (EC-TT DPEI). 

Another key aspect, which requires further consideration, is user information and feedback. The creation by WMO of some form of Client-Provider Interface geographically or thematically structured is perhaps worth some further consideration.  

6.2.3
Transition towards a new global, regional and national production infrastructure
Much of the information also depends on very high-resolution observational and modeling grids, often at the kilometer size and less. A relatively small number of countries actually have the capacity (human and technical) to operate at these resolutions. And at this time, at least, it does not seem feasible to generate these products at a small number of central locations (e.g., global NWP centers) for global distribution. In order to help prevent the widening of a gap between the countries, which possess the capacity, and those that do not, some transitory and eventually permanent solutions will have to be found, perhaps involving private sector or academia-led initiatives, or use of new computing technologies, such as cloud-computing.

6.2.4
Training and capacity building

The increasing complexity of many of the products will in turn increasingly require an increase in the capacity of the users (NMHSs or others) to make optimal usage of their information content. This will represent a challenge for most countries, and necessitate a strategic re-think of WMO's and its Members approach to training and capacity-building initiatives. 

6.2.5
Organizational impacts

Finally, as this expansion of the scope of the GDPFS happens, and numerous agreements and partnerships with new international, regional and national organizations are struck, there could be pressures from countries and partners to revisit the current membership structures. For example, it could be that some countries will wish to be represented by different types of managers or administrators along with the current Directors or CEOs of NMHSs.  

6.3
Policy considerations
From the preceding Sections, it becomes clear that whilst the evolution of the GDPFS proper remains an internal management and operational issue, it will also require EC and Congress to consider a number of policy issues, which will guide, clarify and facilitate this evolution. 

6.3.1
Open data policies

In order to fulfill WMO's vision, and a successful evolution of the GDPFS, free and open access to all necessary data, particularly observations, is critical. We are already witnessing initiatives, some led by the private sector, where new observations are either not shared openly, or if so, at reduced spatial and temporal resolutions, or against cost.  At the same time, while most observations paid for by the public purse have open access, particularly to the private sector and academia, some are not. There are also related issues linked with formats, validation and quality control.  Eventually, some policy decisions will be required to clarify these issues and propose some solutions.

6.3.2
Role of the private sector and the academia

This issue is closely linked with open data policies. However, there is also increasing evidence that some major corporations are moving towards establishing their own internal data processing and forecasting capacities, including global analyses and predictions. Given the potential value of applications derived from such capacities, mostly targeting specific socioeconomic sectors, they will in a sense potentially duplicate or compete with public good products, made available through the future GDPFS. At some point, some policy decisions might be needed to as to how the GDPFS should take these developments into account.

6.3.3
Training and capacity building
We have already alluded to the linkages of this aspect to the evolution of the GDPFS. In the discussions leading to this paper, there was often mention of the high priority that should be given to this issue. As the products become even more complex, both in their content, as well as in their formats (ensemble products, impact based, etc.), and target many new and different non traditional sectors, training and capacity building will become essential to the success of the GDPFS evolution, unless one accepts the possibility of increasing gaps between members. Discussions between Members and eventually policy decisions will probably be needed.

One of the key benefits obtained by WMO Members from using GDPFS products should be assurance on their quality, accuracy and reliability. Concerning weather prediction activities, for which the WMO is the UN lead agency, and which is its core business (e.g. GDPFS, etc.), there is no official external scientific assessment (produced say by an international team of experts, similar to IPCC Assessment Reports) of quality, accuracy and reliability of these products.  

It may be worth it for WMO to consider putting together a core team of experts, under the leadership of RES/WWRP and WDS/DPFS to produce scientific assessments and reports on quality, accuracy and reliability of GDPFS products. This may include reporting on Predictability of various weather parameters by the seamless GDPFS.  This would reaffirm WMO global leadership in these matters, but would also contribute very positively to the future evolution of the GDPFS, help its users in their decision-making activities, and facilitate the discussions with potential new partners.

7.
Road map for implementation and timelines

7.1
Phases

The planning and implementation of the GDPFS evolution process should proceed in phases defined by the CBS led Steering Group on Seamless GDPFS and vetted by EC in order to assure oversight, review and direction. Most likely, there will be two main phases which may take a few years to complete: a) The implementation phase will focus on developing and implementing a framework for seamless GDPFS (including Management of project, initiation of pilot projects to prove the concept, identification of procedures etc.); b) Operational implementation 

The process foreseen was one where planning and implementation of an integrated and seamless WMO GDPFS would culminate with the adoption by Eighteenth Congress (CG-18) in 2019.
7.2
Terms of Reference (ToRs) for the Steering Group for the Seamless GDPFS

The CBS Management Group (February 2016) recommended the establishment of a Steering Group for the Seamless GDPFS. It proposed that the Steering Group be chaired by the president of CBS and will be comprised of representatives of technical commissions and regional associations. The following Terms of Reference is proposed:

(1) Develop and document various phases for the implementation of seamless GDPFS;

(2) Provide guidance and monitor the development of the process for the gradual establishment of a future 
enhanced integrated and seamless WMO Data-processing and Forecasting System;

(3) Manage the integration of new components in the GDPFS, including addressing synergies with and 
requirements of all WMO Programs and Regions, through active consultations with technical commissions and regional associations;

(4) Develop, following the advise of the subsidiary bodies of the technical commissions and regional
associations, a description of the set of products the system should produce;

(5) Complete the detailed White Paper along with the Implementation Plan for consideration by EC-69.

7.3
Priorities and pilot projects

The Steering Group for the Seamless GDPFS should also propose “pilot projects designed to test the concept of seamless GDPFS so that problem areas are identified earlier and addressed, therefore helping to fine tune the implementation plan.. Some examples of potential pilot projects follow:

(1) Identifying 1 or 2 geographical areas, where a system capable of producing impact-based forecasting and risk based-warning (IBF & RBW) could be tested to demonstrate the feasibility and benefits of the integrated and seamless approach; this would require good links with the PWS programme, and its Expert Team on Impact (ET-IMPACT). In addition, it is important to ensure that the project is aligned with existing ones (e.g. SWFDP, CIFDP, FFGS) where appropriate;

(2) Select a few examples from the GFCS list of potential applications to test the seamless approach;

(3) Develop and test a coupled weather-climate-water forecasting system over a major basin (CHAMMP)

(4) Develop and test an operational TIGGE or TIGGE LAM, where appropriate. 

In conclusion, it is believed that the proposed evolution of the GDPFS along the ideas expressed here will generate important benefits for Members, their National Meteorological, Climate and Hydrological Services and for the WMO as a whole. It would also be an important element in the efforts towards a crosscutting approach on topics of interest within WMO.

7.4
 Cost/Governance

The move to seamless GDPFS will require resources. A Project Office, including a Project Manager and a small team, will be necessary.  It is suggested that WMO, through its DRA/Resource Mobilization Office, may raise extra-budgetary funding to support it. A Task Team of Experts may be necessary under the OPAG of DPFS to work on the details of implementation plan and guidelines.
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Annex V
ET-OWFPS Recommendations to and request for decisions of

the ICT and Its responses
	RECOMMENDATIONS to ICT
	ICT Response

	 Add score per station to the Manual as recommended at last ET meeting for upper air stations 
	Yes 

	ET-OWFPS to be represented at TT Impact 
	Yes

	Include the proposed definition of Nowcasting (0 -6hrs)in the new Manual of GDPFS

Background:

Mr Richardson briefed on the work of the TT on DGNT, showing the outline of the guide incl timeline for its publication. He noted that the Manual of GDPFS has a definition of 0 to 2hrs while the WGNE and PWS are using 0 to 6hrs as the definition. Considering the blending with NWP, it was felt that this approach is reasonable in the current context of forecasting.  
	ICT agreed that this definition is consistent with current activities in nowcasting and therefore recommended that this definition be included in the Manual of GDPFS 

	Establish link with PWS to review draft of the guidelines
	Yes

	The Barcelona Centre for SDS-WAS to update the documents on the evaluation of the dust models for the submission to the CBS-16
	Yes

	ICT to review the content of GDPFS report and consider the use of the WMO Country Profile Data-Base (CPDB) for Members to provide information on their models.

 
	The ICT strongly endorsed this recommendation. It recommended that a small TT (working by teleconf) be established  to develop the draft questions/template, for gathering information. Secretariat to take action then to develop the Database as part of the CPDB.  Aim at producing the 2017 report using the new Database. Consult with CAS

	ICT:  To ensure that the requirement to update the whole draft text of the new GDPFS Manual in accordance with technical regulation should not delay the approval of the Guidelines at the CBS-16.
	Agree

	Question to the ICT:  What should be done with the Guide on GDPFS WMO-No 305? 
	Declare them obsolete… no requirements for them. Annotate the doc on the website as no longer updated if there is a requirement to maintain it there as an archive

	Question to the ICT: Which ET should be responsible for 1.8 of the new Manual (graphical representation)? 
	ET OWFPS is responsible and should review now and recommend any changes. The ICT considered the text to be obsolete and requested the TT Manual to review it for any parts which should be retained and delete the rest.

	ET recommended the establishment of LC for Tropical Cyclone Verification
	Endorsed to go to CBS with the recommendation that it should include deterministic and ensemble forecasts and in medium to long term it should include intensity and impacts.

Thanked JMA for agreeing to do it. 

	Request for Decisions
	

	
	

	Report comments of ET-OWFPS on proposed DPFS structure to ICT

· TT LAM  renamed  TT on the Development of Guidelines for High Resolution NWP (TT  HR NWP). TT on VSRF is covered by both TT-DGNT and TT – HR NWP and therefore it should be deleted from the DPFS structure.


	Agreed and DPFS Structure updated accordingly (see Annex III):   
.  

	ET to raise with ICT-DPFS, the issue around objective calculation of impacts, where to store and how to verify.

	Agree to recommend to SG Seamless:   to consider defining the role of GDPFS including how to calculate impact and how to store the information on impacts if it is retained that non conventional information should be brought into  GDPFS.  A lot of research needs to be done on how to define impacts and to store  and verify the information.

	ET-OWFPS to request ICT-DPFS to confirm the responsibility within DPFS for Sand and dust storm forecasting. ET-ERA has responsibility for the designation (as stated in the designation procedures, step 6 – see Annex VIII). Does ET-ERA also have responsibility for monitoring, review and relevant part of Manual?   


	· Agreed that ET-ERA will take on the responsibility for the designation of SDS and for monitoring, review and relevant part of Manual
· Agreed  to raise the following concern to  CBS: ICT fully support the approach in the Manual for the SDS designation but resource requirement could be a major issue to be addressed in order for the process to be successful

	Request ICT-DPFS to determine which ET should be handling the Operational Air quality forecast.


	Op AQ making it operational will require a lot of resources and will reside in DPFS with significant implication for resources---may require a new Task Team. Need to discuss it during the discussion on the ICT Structure

ICT recommends to CBS to establish a collaboration with WWRP to develop capabilities for Air Quality forecasting and its future transition to operations.

 


Annex VI

ET-OWFPS Activities planned for 2016-2019
	Activity
	Comments

	Verification methods for high-resolution models
	

	Use of additional observation types for verification
	

	Calibration of model output
	Post-processing of NWP output (deterministic, EPS, multi-model) ; use of reforecast data, for the benefit of forecasters and end users. Development of guidelines.

	Exchange of EPS products
	Identify user requirements for ensemble-based forecast data and products, including for impact-based forecasting and risk-based warnings.

	Implications throughout forecast chain for high-resolution NWP
	This is the work of the TT-High-resolution NWP

	Implementation of new Manual 
	Audits of RSMC activities – big job

	Impact-based forecasting for land transportation and mega cities
	Group this all together as one general action:

Build on existing GDPFS to respond to user requirements (SG-seamless GDPFS, TT-Impact) for impact-based forecasting and risk-based warnings (in staged approach)

	Rolling review of user requirements
	

	Partnerships to ensure success of integrated service delivery
	

	impact-based forecasts and risk-based warnings: need for products, interpretation, communication
	

	cascading forecast process and seamless approach
	


Annex VII-a

Weather Parameters Considered for the Guidelines on Nowcasting Techniques

· Thunderstorms
· Tornado
· Hail
· Heavy precipitation, particularly flash floods
· Severe wind (include wind shear: gust/downburst/microburst/vertical shear)
· Visibility/Fog
· Precipitation types
· Snow/sleet/freezing rain/drizzle
· Icing
Annex VII-b

Outlines of the Guidelines on Nowcasting

Including Lead Experts

	Sections 



	Lead Experts/# of pages

	1.    Introduction 
	Yong Wang/1-2pp

	
	

	2.    Observations
	Estelle de Coning/10pp

	    2.1  Surface observations (AWS, Synoptic,...)
	Rita Roberts

	    2.2  Upper air sounding, AMDAR, Wind profiler

	Larisa Nikitina 

	    2.3  Satellite 
	Estelle de Conning

	    2.4  Lightning detection 
	Steve Goodman

	    2.5  Radar
	Jim Wilson

	
	

	3.   Nowcasting Techniques and Systems 
	Jim Wilson/10pp

	    3.1  Observation-based 
	Link with section 2 leads

	    3.2   NWP (Global/Regional/Hi-Res/DA-RUC/bias- corrected
	Jianjie Wang (assistance of Yong Wand and Jenny)

	    3.3   Blending 
	Rita Roberts (Peter Li; James Pinto)

	    3.4   Integrated System

· Note: Compile the results and link weather features with appropriate nowcasting techniques 

· X-axis: weather features

· Y- axis: the Techniques 
	Yong Wang

	
	

	4.   Verification 
	Larisa Nikitina/5 pp

	    4.1  Brief introduction, challenges 
	

	    4.2  Tables, only methodology – Aviation as an example 
	

	
	

	5.   Training Activities 
	Wilfried Jacobs/5-10pp

	   5.1  Learning Network 

· EUMetSat/EUMetNet/ COMET

· Online and face to face
	

	   5.2  WMO Training Activities (SWFDP/WWRP)
	

	   5.3  Self Learning 
	

	
	

	6. Applications
	Yong Wang/5pp

	   6.1  Aviation 
	Rita Roberts 

	   6.2 Roads
	Yong Wang/Wilfried Jacobs

	  6.3  Marine
	Wilfired Jacobs

	  6.4  Hydrology/Land slide
	Yong Wang/Allan Seed

	  6.5  General Public
	Jianjie Wang

	  6.6  Civil Protection 
	Yong Wang

	  6.7  Construction Industries/Energy (Power grids, wind mills etc)

· Needs, requirements, critical weather parameters

· Examples – mention the fact that it could be different for different regions 
	Yong Wang

	
	

	  7. Lessons learned from International nowcasting activities
	Paul Joe/5 pages 

	    7.1  General Pro and Cons; do and don’t
	 

	    7.2  Big events examples

· Sydney 2000

· Beijing 2008

· Vancouver 2010

· London 2012

· Sochi 2014

· INCA-CE

· Tomacs_Tokyo


	


Annex VII-c

Timelines for the completion of the Guidelines on Nowcasting Techniques
· End of July  2016 -   Zero  draft  completed

· End of September 2016: 

·  Zero draft reviewed by the TT-DGNT and 1st draft completed

· 1st Draft sent to Members of the Regional Technical Implementation Team (RTIT) of SWFDP Southern Africa for consultation and discussion at their meeting in October 2016.   The Chairs of the OPAG-DPFS and of the Expert Team on Operational Weather Forecasting Process and System (ET-OWFPFS) overseeing the work of the TT-DGNT will also be consulted at this time. 

· Mid-December 2016:  Comments/suggestions compiled and Draft 2 developed.

· 24-25 January 2017:   Meeting of the TT to fine tune Draft 2 and finalize Draft 3

· Submission to the President of CBS for Approval 

· Submission to EC-69 (June 2017) for approval and publication.
Annex VIII-a

Proposed Strategy for Implementing High-resolution NWP – Amended version by ICT-DPFS
· Level 1 – Use of NWP products, including EPS, from global/regional NWP centres
· The purpose is to get the benefits of the latest advances in the science and technology of NWP
· This is in consideration of global NWP systems going into finer resolution such as 10km 

· Use of graphical products as well as raw digital data 

· Level 2 – Best use of NWP/EPS products from global/regional NWP centres

· The purpose is to add the value to the obtained NWP/EPS products. 
· Statistical downscaling and model post-processing techniques

· Level 3 – Downscaling regional model implementation

· The purpose is to add benefit beyond the performance of global NWP products.

· This is the dynamical downscaling with the resolution of 5km or less, considering high resolution of global NWP systems.

· Level 4 – Regional NWP including Data Assimilation

· The purpose is to improve the initial fields to consistently add forecast skill beyond that of regional downscaler and global NWP products

· Key observations: surface data, radar data, ground-based GNSS, aircraft data…

· Regular steps 

· Adopt and setup appropriate assimilation system

· Monitor quality of observation

· Evaluate the impact of observation

· Level 5 – Regional EPS

· The purpose is to capture the uncertainty.

· Level 6 – Further direction: Regional Coupled NWP or  rapidly updated nwp

· The purpose is to model the physical interactions with atmosphere, ocean, land surface, atmospheric composition and so on.
Annex VIII-b

Update: Draft Outline of Guidelines on High-resolution NWP
1. Introduction

2. Concept of high-resolution NWP

3. Components of NWP

(a) Resources

(b) Modelling System

(c) Applications

4. Use and interpretation of high-resolution NWP model

(a) General aspects (and difference in techniques) as compared to using global NWP outputs

(b) Best practices on usage of high-resolution NWP model products

(c) Post-processing techniques

(d) Visualization tools 

(e) Online training materials

(f) Verification and usability of the NWP models

(g) Deal with Uncertainty (EPS)

5. Application of high-resolution NWP in forecasting severe weather event and supports in the warning services of high-impact weather

(a) Integration with forecasts from global NWP and EPS

(b) Blending with nowcasting system

(c) Partnership with users and stakeholders in model application developments

(d) Integration with decision-making process

6. Strategy

7. Implementation of (high-resolution) regional NWP model and DAS

(a) Identify the goals and purposes

(b) Required Resources (Computer / Human / Financial / Training)

(c) Technical considerations

(d) Efficience of working together 

Annex: Where to find further information on regional NWP model and data assimilation system (DAS)

Annex: Where to find further information on global NWP model products and data

Annex VIII-c

Timeline for the completion of the Guidelines on HR-NWP (Targeting CBS-MG (2017))
	2014 October
	Develop the draft outline of the Guidelines.

	2016 April
	Task Team meeting

	2016 May
	Start to write sections of the Guidelines.

	2016 end June
	Collection and integration of various parts into Draft Zero

	2016 mid July
	Teleconference

	2016 August
	Circulate the Draft One among reviewers (ET-OWFPS and ICT members). (till the end of September) 

	2016 October
	Collect and consolidate review comments.

Start to revise the Draft One to prepare Draft Two. 

(Start to collect the information)

	2016 early November
	Circulate the Draft Two among  ET-OWFPS and ICT-DPFS

	2016 December
	Prepare Final Draft

	2017 January
	Submit it to CBS-MG (2017)


(Remarks: If delayed, ask P/CBS to approve the final draft to publish the Guidelines)
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TABLE SUMMARIZING THE FORECASTS SYSTEM CONFIGURATION
GPC’s system specifications (updated 2016)

	GPC name (last update)
	Centre


	System

Configuration

(ensemble size

of forecast)


	Resolution

(atmosphere)


	Hindcast

period used

	Beijing (2005, 2015) 


	Beijing Climate

Centre 
	Coupled (48) 

Coupled (24)
	T63/L16

T106/L26
	1983-2004

1991-2013

	CPTEC (2009)


	Centre for

Weather

Forecasts and

Climate Studies
	2-tier (15) 
	T62/L28 
	1979-2001

	ECMWF (2010)


	European Centre

for Medium range

Weather Forecasts
	Coupled (41)

Coupled (51)


	T159/L62

T255/L91


	1981-2005

1981-2010

	Exeter (2010, 2012) 
	Met Office

Hadley Centre 
	Coupled (42) 
	1.85ºx1.25º/L38/L85

 0.83ºx 0.56º/L85 
	1989-2002

1996-2009

	Melbourne

(2010, 2015)


	Australian

Bureau of

Meteorology
	Coupled (30)

Coupled (99)

Coupled (165) 
	T47/L17 
	1980-2006

1961-2010

1981-2010

	Montreal (2010)


	Meteorological

Service of

Canada


	2-tier (40)

Coupled (20)


	T32/T63/T95/2.0°x2.0°

(4model combination)

CanCM3+CanCM4

T63/L31 and T63/L35
	1969-2004

1981-2010

	Moscow (2007, 2010) 
	Hydromet Centre

of Russia 
	2-tier (10) 

2-tier (20)
	1.1°x1.4°/L28 
	1979-2003

1981-2010

	Pretoria (2007, 2015)


	South African

Weather Service 
	2-tier (6)

Coupled (40)
	T42/L19 
	1983-2001

1982-2009

	Seoul (1999, 2010, 2012,

2014)

	Korean

Meteorological

Administration
	2-tier (20) 

Coupled (42)
	T106/L210.83ºx 0.56º/L85


	1979-2007

1979-2010

1979-2012

1996-2009

	Tokyo (2010, 2012, 2015)


	Japan

Meteorological

Agency
	Coupled (51) 
	T95/L40 

T159/L60
	1979-2008

1979-2010

1979-2015

	Toulouse (2008) 

(2013, YEAR?)
	Météo-France


	Coupled (41)

Coupled (51) 
	T63/L91

T127/L31 

T255L91?
	1979-2007

1991-2010



	Washington

(2004, 2010)
	National Centres

for Environmental

Prediction
	Coupled (40) 
	T62/L64

T126/L64
	1981-2004

1981-2010


Table 1: System changes reported at the 2012 (Geneva) meeting (red), at the 2014 (Exeter) meeting (blue) and at the 2016 (Beijing) meeting (green). Note: latest configurations may be viewed at http://www.wmolc.org  
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Annex XI
DPFS PERSPECTIVE ON BIG DATA
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=  Training and capacity development projects to support the

formation of relevant partnerships with other national and local

organizations and user groups. Key objectives of such projects

should include:

= ldentifying and partnering with key decision-making organizations
to facilitate effective action in response forecasts and warnings;

= In partnership identifying key decision thresholds and planning
responses and actions to be taken when thresholds are exceeded;

= ldentifying the data sources required to inform these thresholds
and/or to build the relevant forecast systems, and to verify the
warning and forecast services;

= Implementing services including quality management cycles to
monitor performance and inform future improvements and data
requirements.

E Type of project developed by TT-IMPACT
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Annex XII

TERMS OF REFERENCE

EXPERT TEAMS OF THE Implementation Coordination Team On Data-Processing And Forecasting System (ICT-DPFS)

(a) Consider the requests and WMO priorities from Cg/EC;

(b) Identify new emerging requirements (input required from RAs and other bodies) as a contribution to the implementation of WMO Strategy for Service delivery;

(c) Determine how GDPFS Centres can best contribute to fulfill emerging requirements;

(d) Coordinate the implementation of decisions by CBS related to GDPFS and ERA;

(e) Make recommendations to CBS concerning future work;

(f) Review requirements and propose the establishment and activities of Task Teams, including Joint Task Teams.

(g) Recommendations on technical regulations including in the implementation of the New GDPFS Manual and QMF

(h) Recommendation on strategy for Future GDPFS  

Expert Team On The Operational weather Forecasting Process And Support (ET-OWFPS)

(a) Review the Manual on the GDPFS (WMO-No. 485) and propose updates as necessary concerning  nowcasting  to medium range forecasting to ensure that procedures  are adequate    

(b) Review GDPFS and Lead Centres' activities, support their developments and provide guidance as stated in the Manual;

(c) Assess applications for GDPFS status against the designation criteria and make recommendations on designation to CBS;

(d) Review new developments and advances in NWP and related systems, particularly with regard to severe and high impact weather forecasting and;

(e) Liaise with relevant WMO Programmes, Technical Commissions and international organizations as required to advise on requirements for practical implementations in operational systems;

(f) Provide advice to NMHSs on NWP products, including EPS and post-processing  , particularly with regard to seamless forecasting of severe and high impact weather;

(g) Monitor and review requirement for observation monitoring by NWP centres in collaboration with WIGOS.

(h) Liaise with the PWS programme to promote and support the use and communication of NWP products, including EPS,   available from the GDPFS Centres; develop interpretation guidance to facilitate their use, and encourage feedback on usefulness and application;

(i) Promote and support the education and training of forecasters on the use and interpretation of NWP products, including EPS, and their strengths and weaknesses;

(j) Provide guidance on capacity building concerning the implementation of operational NWP systems, including verification systems, and/or the use of NWP products.

Expert Team On Operational Predictions From Sub-Seasonal To Longer-Time Scales (ET-OPSLS)

(a) On the basis of requirements from Regional Climate Centres (RCCs), Regional Climate Outlook Forums (RCOFs) and NMHSs, and in the context of the Climate Services Information System (CSIS) of the Global Framework for Climate Services (GFCS), guide future development, outputs including e.g. the GSCU and coordination of components in the production of LRF. The components include Global Producing Centres (GPCs), Lead Centres for Long-range Forecast Multi-model Ensembles (LC-LRFMME), the Lead Centre for the Standardized Verification System for Long-range Forecasts (LC-SVSLRF) and other relevant bodies generating and providing LRF products;

(b) Support CCl and CBS to collaboratively promote the use of GPC and LC forecast and verification products by RCCs, RCOFs and NMHSs, develop interpretation guidance to facilitate their use, and encourage feedback on usefulness and application; 

(c) Support CBS in the implementation of a seamless GDPFS;

(d) Report on production, access, dissemination and exchange of LRF products and provide recommendations for future consideration and adoption by CAS, CCl, CBS, WCRP and other appropriate bodies; 

(e) In consultation with relevant experts in CAS and CCl and with the CBS Expert Team on Operational Weather Forecasting Process and Support (ET-OWFPS), review developments in verification scores and practices with a view to updating the Standardized Verification System for Long-range Forecasts (SVSLRF);

(f) Assess applications for GPC status against the designation criteria and make recommendations on designation to CBS; 

(g) Review the rules regarding user access to GPC and LC-LRFMME forecasts products; 

(h) Review the status of sub-seasonal forecasting activities, and promote the availability and exchange of  sub-seasonal forecasts and verification products; 

(i) In close collaboration with WCRP, promote international cooperation and research on initialized predictions for timescales longer than seasonal and report on potential for operational predictions to CBS and CCl; 

(j) Review the Manual on the GDPFS (WMO-No. 485) and propose updates as necessary concerning extended and long-range forecasts. 

Expert Team on Emergency Response Activities (ET-ERA)

(a) Review the Manual on the Global Data-processing and Forecasting System (WMO- No. 485) to ensure that procedures for ERA are adequate and meet CBS needs, and propose updates as necessary;

(b) Promote and support the education and training of users on the use and interpretation of ERA products, and their strengths and weaknesses;

(c) Identify and promote technical resources which can assist NMHSs in developing their ERA capabilities for supporting national agencies in their preparedness, planning, response and recovery activities;

(d) Continue to develop and test new products as well as Ensemble and Transfer Coefficient Matrix (TCM) methods for atmospheric transport and dispersion modelling;

(e) Test and improve the collective ability of all RSMCs, the IAEA, CTBTO, the RTH Offenbach and NMHSs in the environmental ERA to fulfil the operational requirements according to adopted standards and procedures stated in the Manual.

CBS TASK TEAM ON THE PROVISION OF OPERATIONAL METEOROLOGICAL ASSISTANCE TO HUMANITARIAN AGENCIES

The CBS Task Team on the Provision of Operational Meteorological Assistance to Humanitarian Agencies is established under the joint leadership/responsibility of the OPAGs on DPFS and PWS, and in liaison with other relevant Technical Commissions and Programmes.  The CBS Task Team is chaired by the CBS Coordinator on DRR.

(a) Based on the identified needs and requirements of humanitarian agencies, develop designation criteria and functions for existing GDPFS Centres that could specialize in the development and provision of operational meteorological products and services for mitigating the impacts of meteorological-related hazards
(b)  Develop, in consultation with NMHSs, global and regional operational arrangements that would assist humanitarian agencies and disaster managers in mitigating disasters, taking into consideration the WMO Strategy for Service Delivery and the success of ERA, and provide assistance and support to strengthen NMHSs in this regard;

(c) Assist Members, with or without NMHSs, in developing their capacity for supporting their government and humanitarian agencies in emergency preparedness efforts, including identifying the gaps in current capabilities and the opportunities to realize the benefits of addressing these gaps through close cooperation at regional and national levels. Coordinate with relevant United Nations and international organizations on collecting and responding to their requirements

(d) Promote and support the education and training of users on the use, interpretation and delivery of meteorological products and services, and their strengths and limitations.

TERMS OF REFERENCE OF THE STEERING GROUP ON SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT (Established by CBS-15): Members include PWS focal point, representatives of Global and Regional  projects)

(a) Giving guidance and monitoring the further development of existing and new regional projects

(b) Managing the integration of new components in the SWFDP, including addressing synergies with other WMO Programmes;

(c) Developing recommendations to support the full and sustainable participation of NMHSs, including those from LDCs and SIDSs, in the SWFDP

(d) Review and make recommendations on the scope of the cascading forecasting process

TERMS OF REFERENCE OF FOCAL POINTS

a) Provide support and guidance relevant to GDPFS to (a participating group)

b) Coordinate with [ICT/ET] to meet the requirements from (a participating group)

TERMS REFERENCE OF IPT-SWISS

Scope

The responsibility of the Inter-Programme Team on Space Weather Information, Systems and Services (IPT-SWISS) is to coordinate space weather activities within the WMO Programmes, to maintain linkage with the constituent bodies and their relevant subsidiary groups, to maintain linkage with partner organizations, and to provide guidance to WMO Members. IPT-SWISS is established under Commission for Basic Systems (CBS) and the Commission for Aeronautical Meteorology (CAeM) which will provide joint oversight in consultation with each other via their presidents.
Main tasks  


(a) Integration of Space Weather observations, through review of space- and surface-based observation requirements, harmonization of space-based sensor specifications, monitoring plans for Space Weather observations; 

(b) Standardization and enhancement of Space Weather data exchange and delivery through the WMO Information System (WIS); 


(c) Coordinating the development of SPW best practices for end-products and services, including e.g. quality assurance guidelines and emergency warning procedures, in collaboration with aviation and other major application sectors;  

(d) Encouraging the dialogue between the research and operational space weather communities; 

(e) Organization of capacity building, training and outreach activities towards WMO Members and space weather potential users;

(f) Provision of guidance to WMO Members and programmes on space weather matters, and conduct appropriate actions as requested by CBS and CAeM.

Composition


IPT-SWISS will be composed of members nominated by the relevant technical commissions, selected WMO Members and points of contacts nominated by the regional associations and associate members including representatives of ISES and other partners or major user applications.

IPT-SWISS members shall cover the various fields of expertise necessary to address space weather matters within WMO and will contribute to the relevant expert teams or other groups of WMO technical commissions including: Commission for Basic Systems (CBS)
; Commission for Aeronautical Meteorology (CAeM)
; Commission for Instruments and Methods of Observation (CIMO); Commission for Atmospheric Sciences (CAS).

IPT-SWISS will form ad hoc teams as appropriate focusing on topics requiring a particular field of expertise, for a particular time frame. 

CBS TASK TEAM ON THE PROVISION OF OPERATIONAL METEOROLOGICAL ASSISTANCE TO HUMANITARIAN AGENCIES

The CBS Task Team on the Provision of Operational Meteorological Assistance to Humanitarian Agencies is established under the joint leadership/responsibility of the OPAGs on DPFS and PWS, and in liaison with other relevant Technical Commissions and Programmes.  The CBS Task Team is chaired by the CBS Coordinator on DRR. 

(a) Based on the identified needs and requirements of humanitarian agencies, develop designation criteria and functions for existing GDPFS Centres that could specialize in the development and provision of operational meteorological products and services for mitigating the impacts of meteorological-related hazards

(b) Develop, in consultation with NMHSs, global and regional operational arrangements that would assist humanitarian agencies and disaster managers in mitigating disasters, taking into consideration the WMO Strategy for Service Delivery and the success of ERA, and provide assistance and support to strengthen NMHSs in this regard;

(c) Assist Members, with or without NMHSs, in developing their capacity for supporting their government and humanitarian agencies in emergency preparedness efforts, including identifying the gaps in current capabilities and the opportunities to realize the benefits of addressing these gaps through close cooperation at regional and national levels. Coordinate with relevant United Nations and international organizations on collecting and responding to their requirements

(d) Promote and support the education and training of users on the use, interpretation and delivery of meteorological products and services, and their strengths and limitations.

Terms of Referene of Task Team on Development of Guidelines on High-resolution NWP

The Task Team shall:

(a) develop a strategy for improving access to high-resolution NWP and implementing limited-area models in order to improve high-impact weather forecasting and service delivery;

(b) develop guidelines to assist Members with improved access to high-resolution NWP products and implementation of high-resolution regional NWP and publicize them as WMO publication;

(c) summarize information on high-resolution global and regional NWP that is available to Members;

(d) coordinate with other TTs under ET-OWFPS to ensure synergies and consistency in developing guidelines; and

(e) consolidate information on current modelling and data assimilation techniques of high-resolution regional NWP models, and their research developments.

Terms of Reference of the Task Team on the Development of High Resolution NWP

The Task Team shall:

(a) Develop a strategy for improving access to high-resolution NWP and implementing limited-area models in order to improve high-impact weather forecasting and service delivery;

(b) develop guidelines to assist Members with improved access to high-resolution NWP products and implementation of high-resolution regional NWP and publicize them as WMO publication;

(c) summarize information on  high-resolution global and regional NWP that is available to Members ; 

(d) Coordinate with other TTs under ET-OWFPS to ensure synergies and consistency in developing guidelines. 

(e) consolidate information on current modelling and data assimilation techniques of high-resolution regional NWP models, and their research developments.

TERMS OF REFERENCE OF  THE TASK TEAM ON STANDARD PROCEDURES FOR VERIFICATION

(a) Carry out a study on interpolation methods for each surface parameter

(b) Complete and review studies on verification of surface parameters 

(c) propose standard verification procedures for surface verification

Annex XIII

DPFS STRATEGY (8 years)

Background

Priority Areas (PA) for WMO for the next financial period (2016-2019):

1. Disaster Risk Reduction: 

2. WMO GFCS:

3. WIGOS:  

4. Aviation Meteorological Service
5. Polar and high mountain regions 
6. Capacity Development  
7. Governance   
Vision – in 8 years time (2024)

The GDPFS will be developed and expanded to meet requirements of all timescales from short to multiannual range. By focusing on services for Disaster Risk Reduction and on capacity development, the GDPFS will continue to support and build members’ capabilities for:

· Timely warning of severe and high impact weather;

·  Emergency response to nuclear and nonnuclear incidents;

·  Early warning of climate anomalies on monthly, seasonal an  longer timescales.

· Space weather services

· Air Quality forecasting services

Specific aims:

· Sustain and enhance quality and reliability of existing operational services including ERA, with the latest developments and findings. (PA 1,2,4,5,6)

·  Make core set of high quality NWP Products (including EPS) accessible to all NMHSs (PA 1, 2, 3, 4, 5)

· Enhanced information access through interactive web tools and emerging technologies supported at RSMCs or global centres – allow interactive access to NWP/EPS data (PA 3,6)

· Enhanced preparedness for environmental change (PA 1)

· Focus on “what counts” high impact thresholds (e.g. freezing point, 10 degrees) for verification and calibration (PA 1,,6)

·  Wide availability of improved convection allowing model forecasts (PA 1, 4, 6)

·  Consolidate SWFDP into sustainable operational services (PA 1, 2, 4, 5,6)

· Expand SWFDP to cover all regions that need it (PA 1, 2,4,5,6)

·  Enhanced information access through web tools supported at RSMCs or global centres from any bandwidth internet connection (PA 3, 6)

·  Support sustainable usage – annual training funded and resourced (PA 6)

· Dynamical monthly, seasonal and multiannual products are well understood by members and integrated in production of national and regional services, and informing adaptation to climate variability and change and informing decisions related to water, health, agriculture and food security and DRR (PA 1, 2, 3, 5)

· Implement new GPC and Lead-Centre nodes as needed to serve requirements on sub-seasonal, seasonal and longer timescales as part of the development of the GFCS (PA 1, 2)

· Expand existing operational services in response to the requirements of members. (PA 1,2)

· Consolidate data exchange between GDPFS nodes (e.g. GPCs and Regional Climate Centres) (PA 2,3,6)

· Capacity development, including demonstration projects (PA 6_)

· Develop procedures for support to humanitarian and related Centre designation  in collaboration with the DRR Coordinator  (PA 1)

· ERA for non-nuclear hazards to reach same level of operational maturity as nuclear ERA (PA 1, 4)

·  Regional arrangements established including with other international organizations 39

· ERA guidance products for radioactive clouds in the atmosphere to meet the needs of aviation and air traffic management (PA 4)

·  Cascading SWFDP like framework (Global Centres and RSMCs) for hydrometeorological multi-hazards (PA 1, 2, 4, 5)

· Increased usage of NWP in applications of meteorology (flash floods, coastal flooding aviation, marine, agriculture and health) including usage by partner organizations (PA 1, 2, 4, 5)

·  High resolution NWP including convection allowing to meet the needs of air traffic management (PA4)

·  Increased propagation of NWP outputs into impact models to deliver timely warning of high impact weather including planning and recovery (PA 1, 2, 6)

·  Availability of air quality forecasts (PA 1, 2, 4, 5)

·  Working with other organizations for risk reduction and post event disaster relief (e.g. UN Agencies, NGOs) (PA 1, 2,6)

·  Operational framework for space weather monitoring and prediction (PA 1, 4,6)

·  Establish a Quality Management Framework for maintenance and sustainability (PA 4)

·  Improved efforts and exchange of verification (deterministic, EPS and long range) to:

i. inform users of forecast performance and aid decision making; 

ii. identify deficiencies requiring further NWP development.

Annex XIV
ROADMAP FOR THE INTRODUCTION OF THE NEW MANUAL ON THE GDPFS (WMO‑No. 485)

Introduction of the new Manual on the GDPFS:

· Draft text (in English) provided to WMO Members around 45 days ahead of CBS-Ext.(2014) (mid July 2014)

· CBS-Ext.(2014) (September 2014) – presentation by OPAG-DPFS co-chairpersons – for information (TECO Focus Session)

· Distribute to ETs and relevant TCs for comments and any proposed contributions and updates, including WIGOS/WIS to review relevant parts (mid-July 2014) 

· Consolidate all inputs by end January 2015

· Post on web for comments (end January 2015) – announce to ET chairpersons

· Distribute consolidated text (in English) to WMO Members (end January 2015) – deadline for comments by WMO Members: May 2015 

· Collection of feedback from WMO Members by end June 2015

· Final editing by end July 2016

· Letter to all existing Centres to request them to confirm the mapping of their activities onto the new designations (by  August 2016) – deadline end September 2016 

· Translation to 4 languages for CBS-16 (2016)

· Initiation of development of audit procedure after CBS-16
· Approval of the draft text of the new Manual by EC-69 (June 2017)

· Letter to PRs and RAs inviting nominations for new DPFS centres (July 2017)

· Assessment of compliance of centres with new Manual by CBS session before Cg-18 (2019)]

Transitional arrangements:

· Transition Period:  EC-69 (2017) to Cg-18 (2019)

· Existing WMCs and RSMCs will retain their status until Cg-18 (2019)

· To retain status after Cg-18, they need to demonstrate compliance by Cg-18

· Regular compliance assessment as described in the revised Manual starts after EC-69

· New centres will be recognized as formal WMCs or RSMCs as soon as they reach the compliance which is reviewed by CBS and receive the approval from Cg or EC
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OPAG DPFS KEY OBJECTIVES, MILESTONES AND RECOMMENDATIONS TO CBS-16

	
	
	
	
	
	
	

	OPAG – DPFS Key Objectives

	1. Implementation of the new Manual of the GDPFS

2. Working with SG Seamless to develop Strategy for the future GDPFS

3. Evolution of GDPFS to facilitate implementation of Impact-based forecast and warnings   

	Expert Teams
	Activities
	Milsestones
	Recommendation to CBS-16 /SG Seamless GDPFS

	ET-OPSLS
	· Workshops on Operational Climate Prediction

· Guidelines on procedures for generating regional seasonal forecasts

· Implementation of sub-seasonal forecasts
· Designation of LC-NTCP
	Q4, 2017

2018

2019

2018?
	· The creation of a Lead Centre for Near Term Climate Prediction   

· to recommend to CBS the use of CPDB (Country Profile Database) to capture NMHSs email information that RSMCs can use to notify them for the availability of products issued.

	ET-OWFPS
	· Verification methods for high-resolution models

· Use of additional observation types for verification

· Calibration of model output

· Exchange of EPS products

· Implications throughout forecast chain for high-resolution NWP

· Implementation of new Manual of GDPFS

· Impact-based forecasting for land transportation and mega cities

· Rolling review of user requirements

· Partnerships to ensure success of integrated service delivery

· impact-based forecasts and risk-based warnings: need for products, interpretation, communication

· cascading forecast process and seamless approach
	
	· Regarding the content of GDPFS Annual Report:  establishment of a small TT (working by teleconf) be established to develop the draft questions/template, for gathering information. Secretariat to take action then to develop the Database as part of the CPDB.  Aim at producing the 2017 report using the new Database. Consult with CAS

· Establishment of a LC-Tropical Cyclone Verification. Should include deterministic and ensemble forecasts and in medium to long term it should include intensity and impacts. (JMA agreed to do it)

· Recommend to the SG on Seamless GDPFS:  To consider defining the role of GDPFS including how to calculate impact and how to store the information on impacts if it is retained that non-conventional information should be brought into  GDPFS.  A lot of research needs to be done on how to define impacts and to store and verify the information.

· Recommendations to the SG on Seamless GDPFS: with the move to seamless GDPFS, consideration be given to the inclusion of designation criteria of partner systems related to GDPFS  in the Manual of GDPFS, or to the inclusion of references and links to the relevant partner manuals.

· Sand and dust Storm: ICT fully support the approach in the Manual for the SDS designation but resource requirement could be a major issue to be addressed in order for the process to be successful.

· Establishment of collaboration with WWRP to develop capabilities for Air Quality forecasting and its future transition to operations. 

· Consider the establishment of a TT Operational Air Quality may be necessary

· Recommendations to the Steering Group on Seamless GDPFS: With the move to seamless GDPFS, consideration be given to the inclusion of designation criteria of partner systems related to GDPFS  in the Manual of GDPFS, or to the inclusion of references and links to the relevant partner manuals

· SWFDP should continue to take a leading role in exploiting the Cascading Forecasting Process for a wider range of hazards in collaboration with other TCs and projects (eg CIFDP, FFGS)

· With the expansion of the SWFDP to cover a wider range of hazards and applications, and towards global coverage, the establishment of a WMO Multi-Hazard Impacts Programme based on the cascading forecasting process should be considered.



	
	
	
	
	

	ET-ERA
	· Migration from fax to email distribution of RSMC products
· Develop and test new products as well as Ensemble and Transfer Coefficient Matrix (TCM) methods for atmospheric transport and dispersion modelling

· Continue to develop non-nuclear ERA

	
	· Raise with CBS-16 the issue of limited responses from PRs with respect to providing official email address to receive RSMC notification of the availability of RSMC products in lieu of fax,
· The use of CPDB (Country Profile Database) to capture NMHSs email information that RSMCs can use to notify them for the availability of products issued.

· Request that CBS-16 invite Member States to provide adequate resources (people) for this work to be done
· As above


	IPT-SWISS
	To be developed
	
	· In collaboration with other TCs, to consider a recommendation to EC-69 for funding IPT SWISS activities 
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Outline of revised Technical Note No. 170: Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plant
1.
Introduction

2.
Organizational roles and Structure of the Document 

3.
Necessary Information – meteorological and hydrological assessment 
3.1
Generic Specifications

3.1.1
Introduction

3.1.2
Meteorological assessment

3.1.3
Hydrological assessment

3.2
Observations

3.2.1
General considerations

3.2.2
Meteorological observations and instruments

3.2.3
Hydrological observations

3.3
Data analysis

3.3.1A Meteorological and climatological data analysis

3.3.1A.1 General procedure for assessing meteorological hazards

3.3.1A.2 Rarely occurring hazardous meteorological phenomena 

3.3.1A.3 Statistical methods for analyzing climatological datasets
3.3.1B Hydrological – hydrometeorological analysis

3.3.1B.1 Methods of analysis

3.3.1B.1.1 Hydrological data

3.3.1B.1.2 Coastal storm surges

3.3.1B.2 Extreme value analysis

3.3.1B.3 Probable Maximum Precipitation (PMP) and probable Maximum Flood (PMF)

3.3.1B.4 Hydrological studies to support model development

3.3.1B.5 Studies to Support Surge Model Development

3.4 Meteorological (NWP) analyses

3.4.1 Available meteorological analyses

3.4.2 Methods for creating a representative analysis

3.4.3 Diagnostic mass consistent wind field analyses

3.4.4 Combined physical and statistical downscaling

3.4.5 Examples

3.4.5.1 CALMET

3.4.5.2 Uncoupled high resolution land surface model (Canada)

3.4.5.3 A Real-Time Mesoscale Analysis System

3.4.6 Integrated approach useful for atmospheric dispersion

3.5 Climate prediction and projection

3.5.1 Climate Prediction

3.5.1.1 Global Climate Prediction products

3.5.2 Climate projection

3.6 Uncertainties in data and model estimates

3.6.1 Introduction

3.6.2 Predictive Uncertainty (and how to deal with it!)

3.6.3 Ensemble Prediction System (EPS)

3.6.4 Further thoughts on Uncertainty

3.7 Climatological products

3.8 Sources (and access) of meteorological and hydrological information and products

3.9 Quality management, communication of information and understanding of technical outputs

3.9.1 Quality management

3.9.2 Communication of information and understanding of technical outputs

3.10 Periodic review and update

4. Assessment of Meteorological Hazards

4.1 Extreme meteorological phenomena

4.2 Rare meteorological phenomena

4.3 Other meteorological phenomena

4.4 Transport, Dispersion and Deposition of Airborne Radioactivity

4.4.1 Introduction

4.4.2 Basics of atmospheric transport and dispersion

4.4.3 Atmospheric transport and dispersion models

4.4.4 Source term estimation

Annex 4.4 Atmospheric transport, dispersion and deposition


1. Basic components


2. The advection – diffusion equation


3. Atmospheric transport and dispersion models 



3.1 Categories of models



3.2 Eulerian and Lagrangian models 




3.2.1 Lagrangian models




3.2.2 Eulerian models




3.2.3 Gaussian (Gaussian plume) models


4. General features of Lagrangian models that use 3D-time varying wind fields

5. Assessment of Hydrological Hazards

5.1 Extreme flood events

5.2 Rare flood events

5.2.1 Probable Maximum Flood (PMF)

5.2.2 Dam break

5.2.3 Tsunami

5.2.4 Storm surges

5.3 Low flow risk

5.4 High groundwater levels

5.5 Water contamination

6. Design basis parameters

6.1 Meteorological

6.2 Hydrological

7. Measures for site protection

8. Changes in hazards with time

8.1 Climate Change and Hazards

8.1.1 Synthesis of recent IPCC finding

8.1.1.1 Implications in terms of design parameters

8.1.1.2 Changes in extreme events with time

8.1.1.3 Datasets for indices of climate extremes derived from in-situ data

8.1.2 Tropical cyclones and storm surges

8.2 Other changes to consider

8.2.1 Introduction

8.2.2 Locational (geographic) considerations

8.2.3 Earthquakes

8.2.4 Geomorphology of river behaviour

8.2.5 Coastal Erosion and deposition

8.2.6 Groundwater

8.2.7 Other factors

9. Monitoring, Forecasting, and Warning Systems for the Protection of Installations

9.1 Meteorological monitoring

9.2 Meteorological Forecasts and Warnings

9.2.1 Forecast

9.2.2 Warnings

9.2.3 Support to NPP operations

9.3 Hydrological monitoring

9.4 Hydrological forecasts and warnings

9.4.1 Hydrological Forecasting

9.4.2 Coastal Surge Forecasting and Warning

Annex 9.4.2 WMO – IOC Coastal Inundation Forecast Demonstration Project

9.4.3 Basis for a flood warning system

9.4.4 Operational requirements of a flood forecasting and warning system

9.4.5 Presentation of Warnings to Users

9.4.6 Warning Information Contribution to Flood Response

9.5 Operational Support for Emergency Response and Atmospheric Dispersion

9.5.1 National meteorological and hydrological services

9.5.2 WMO RSMCs

Annex 9.5 Example of an integrated observation – NWP – ATDM approach for emergency support
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