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EXECUTIVE SUMMARY  

The Joint Commission for Basic Systems (CBS) – Commission for Climatology (CCl) Expert Team on Operational Prediction from Sub-seasonal to Longer-time Scales (ET-OPSLS) was established as part of a continuing collaboration across the two Commissions in the development and implementation of operational production systems that support predictions beyond the medium-range.  This collaboration, which has been ongoing for several years, represents a major contribution to the establishment of WMO’s Climate Services Information System (CSIS) of the Global Framework on Climate Services (GFCS). 

The Expert Team 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).  Significant recent progress was noted, including in the following areas: continued development of GPC prediction systems, LC-LRFMME development of forecast and verification products for the GSCU using a common baseline, and including verification of the multi-model ensemble. It was noted with satisfaction that the LC-LRFMME website now has subscribers in 117 countries. The Expert Team also considered revisions and updated the observational requirements for the Statement of Guidance for Seasonal to Interannual Forecasts, discussed the developments of the Global Seasonal Climate Update, and was briefed on the status of the revision of the Manual on the GDPFS.   
The Expert Team reviewed the work of its four Task Teams (TTs). The main points noted and decisions made include the following: 

· TT1(GPC/RCC Brasilia Workshop, 25-27 November 2013): It was noted with satisfaction that use of GPC and LC products are well established at RCCs with most RCCs asserting them to be essential for their generation of regional forecasts. In response to recommendations from the workshop the Expert Team defined new variables and products as highly recommended outputs of GPCs, including: forecast data for the 6 variables currently supplied to the LC-LRFMME, new forecast products for SST indices in the tropical Pacific, Indian and tropical Atlantic Oceans, and forecasts for extremes of seasonal-average temperature and precipitation. The Expert Team also encouraged the LC-LRFMME in its plans to enhance data downloading facilities on its website and to develop products for longer-lead times and variable season length. 
· TT2 (Verification): The Expert Team decided to adopt a centralised approach to verification, with the LC-LRFMME calculating the SVSLRF diagnostics. This has the advantage that verification can readily be accomplished using the same code, verification dataset and reference baseline. It also allows harmonisation with the verification activities undertaken for the GSCU.   
· TT3 (Sub-seasonal forecasts): The Expert Team was briefed on progress of the WWRP-THORPEX/WCRP subseasonal to seasonal research project, in particular the establishment of a research exchange of subseasonal forecasts, and noted the TT3 proposal to coordinate the LC-LRFMME pilot provision of real-time subseasonal forecast products from the research exchange. 
· TT4 (Multi-annual to decadal forecasts): The Expert Team was briefed on the informal exchange of real-time multi-annual to decadal predictions hosted by GPC Exeter and the designation criteria, roles and functions recommended by GPC Exeter both for individual centres producing such predictions as well as for a coordinating Lead Centre. GPC Exeter’s offer to continue coordination of the exchange, including under future formalized arrangements as part of the CSIS, was gratefully acknowledged. While noting that there were significant challenges in this area, the Expert Team agreed that such predictions were of interest to WMO Members and that provision of guidance on these longer timescales forms part of plans for the CSIS of the GFCS. The Expert Team requested GPC Exeter to continue the informal exchange and encouraged further feedback on the proposed infrastructure from CCl  Sixteen and from the ET-CSIS.  

Recognizing the need for concerted efforts in other important areas of its responsibilities, the Expert Team established three additional TTs: TT5: New approaches  for distribution of GPC hindcast and forecast data; TT6: Manual on procedures for generating regional seasonal forecasts; and TT7: Amendments to GPC relevant sections of the Manual on the GDPFS.  

The ET-OPSLS also participated in a one-day joint session with the 16th meeting of the World Climate Research Programme (WCRP) Working Group on Seasonal to Interannual Prediction (WCRP/WGSIP), which facilitated enhanced liaison between the operational and research communities. The Expert Team agreed on the need to sustain such interactions.   
1.
OPENING 

The meeting of the WMO Joint Commission for Basic Systems (CBS)-Commission for Climatology (CCl) Expert Team on Operational Predictions from Sub-seasonal to Longer-Time Scales (ET-OPSLS) commenced its meeting with a one-day Joint Session with the World Climate Research Programme (WCRP) Working Group on Seasonal to Interannual Prediction (WGSIP). This session was opened by the Chairpersons of each group: Mr Richard Graham chairperson of the ET-OPSLS, and Mr Adam Scaife, chairperson of the WGSIP at 8:30 am, Monday 10 March 2014 at the Met Office UK, Exeter, UK (see agenda item 5). 

The meeting of the ET-OPSLS was opened at 9:00 am Tuesday, 11 March 2014 by Mr Richard Graham (UK).  Opening remarks were made by Mr Ken Mylne on behalf of the Met Office UK, Mr Graham, and representatives of the WMO Secretariat, Mr Peter Chen (C/DPFS) and Mr Rupa Kumar Kolli (OIC/CLPA).  
Mr Mylne, welcomed the Expert Team, both on behalf of the senior management of the Met Office UK as well as the Chair of the CBS OPAG on Data Processing and Forecasting Systems. In his remarks he provided the context of the work of the OPAG, including its organization, and noted that prediction in the forecast range of sub-seasonal to longer time scales is one of three key areas, which represented an important contribution of CBS to the Climate Services Information System (CSIS) and the Global Framework on Climate Services (GFCS).  He also noted that during the past several weeks, the UK had experienced a large number of storms, with wind and large accumulated rainfall that resulted in major flooding, which led to a request by the head of government for a 6-week prediction for possible storms and significant rainfalls, illustrating the need for forecasts in the sub-seasonal range and the attendant challenges.   

Mr Chen provided a short introduction on the history of the work of this Expert Team from the CBS perspective, in particular the close collaboration between CBS and CCl, and within the Secretariat in recent years to establish long-range (seasonal) forecasting as part of operational predictions in the GDPFS. This included the adopting of designation criteria for, and the designation of, production centres that are involved in seasonal forecasting, i.e. the Global Producing Centres for Long-range Forecasts (GPC), the Lead Centres (LC), and the Regional Climate Centres (RCC).  While there has been very significant progress, he also explained how the collaboration had to overcome organizational barriers across programmes and relevant technical commissions to achieve this.  He also believed that the cooperation between CBS and CCl is now well established in this area, for future developments.  
Mr Kolli echoed Mr Chen’s appreciation of the growing collaboration between CBS and CCl on operational climate prediction, for which a major motivating factor has been the joint spearheading of the RCC designation process by the two commissions.  He recalled the early inter-commission discussions on the possible options for RCC designation, which overwhelmingly favoured the inclusion of the criteria as part of Volume I of the Manual on the GDPFS to ensure that RCC functions form part of WMO Technical Regulations. He expressed satisfaction that CCl-CBS collaboration is now on a sustainable course with the establishment of two joint teams, namely CCl/CBS Expert Team on RCCs and the present CBS/CCl ET-OPSLS, both of which were formally endorsed by the WMO Executive Council. He highlighted the importance of this team’s work in the implementation of the Climate Services Information System (CSIS) of the GFCS, which would form the core of the working structure for CCl in the coming years.  He noted that CCl’s efforts to develop the Global Seasonal Climate Update (GSCU) will greatly depend on the guidance to be provided by ET-OPSLS.

The Chairperson, Mr Graham, expressed appreciation to the Expert Team members and to the Secretariat for their work, which has resulted in significant progress since the Expert Team’s last meeting in 2012.   

2.
ORGANIZATION OF THE MEETING

2.1
Adoption of the agenda 
The agenda was adopted, and is found in Annex 1 to this report.  
2.2
Working arrangements 

2.2.1  The Team expressed its appreciation to the arrangements for the one-day joint session on Monday with the WCRP WGSIP (WGSIP-16). Thereafter the ET convened in plenary for its entire meeting. The pre-session documents are found posted on the WMO web site at:

http://www.wmo.int/pages/prog/www/DPFS/Meetings/ET-OPSLS_Exeter2014/DocPlan.html
2.2.2  A list of Participants is found in Annex 2 to this report.  

3.
INTRODUCTION
3.1
Review of recent decisions of WMO constituent bodies and related developments relevant to ET-OPSLS

3.1.1  The Secretariat (P. Chen for CBS, R.K. Kolli for CCl) provided the Team background information related to the work of the ET-OPSLS, and recalled the relevant and recent decisions of the constituent bodies of WMO including, inter alia, the fifteenth session of the Commission for Basic Systems (CBS-XV, Jakarta, Indonesia, September 2012), extra-ordinary session of World Meteorological Congress (Geneva, Switzerland, October 2012), Executive Council (2012 and 2013), first session of the Intergovernmental Board on Climate Services (IBCS-1, Geneva, Switzerland, July 2013), and the sixteenth session of the Commission for Atmospheric Sciences (Antalya, Turkey, November 2013).  The Team was also be briefed on the outcomes of the recent meetings of the Management Groups of CBS and CCl.  The meeting was also briefed on the planning for the forthcoming sessions of CCl-16 (Heidelberg, Germany, July 2014) and CBS-Ext.(14) (Asunción, Paraguay, September 2014), and the Team considered its potential inputs for these sessions during discussions under the relevant agenda items.  
3.1.2  The Chairperson noted in particular the request by Executive Council (EC-65, 2013): 

4.3.4 The Council noted that in preparations for the implementation of the GFCS, there had been close consultation with a wide spectrum of users of hydrometeorological services in support of disaster risk reduction, and adaptation to climate variability and change. These users had, inter alia, highlighted the success of services delivered under the umbrella of the SWFDP. In addition to global NWP centres and RSMCs, the Council acknowledged that GPCs for Long-range Forecasts (LRF), RCCs and RCOFs could also have a role in the SWFDP model in support of developing seamless regional early warning systems. It therefore agreed in principle that the SWFDP model could also be applied to prediction at longer-time scales. It also agreed that SWFDP should broaden its scope to targeted applications (e.g. agriculture, marine, aviation, flood forecasting, etc.) for extending the benefits of the SWFDP to other user sectors in society….  

3.1.3  The meeting was informed about the nature of the SWFDP (CBS), and its present focus on severe weather forecasting and warning services delivered by the NMHSs involved, concerning the first few days of the forecasting range (short- to medium-range).  While the general concept of the Cascading Forecasting Process is relevant, and is somewhat similar to the way GPCs, RCCs, RCOFs, and NMHSs are involved in seasonal predictions, discussions on how sub-seasonal and seasonal forecast development can learn from the experience of the SWFDP are still needed, especially whether the SWFDP could be extended to include at least the sub-seasonal scale forecasting as an extension to the medium-range, i.e. predictions beyond 10 to 15 days. The meeting was informed that some centres are planning to, or already producing charts of global “extremes” in an outlook beyond the medium-range.  As well, the Climate Watch initiative, currently in development at the regional and national levels, may result in operational products that could be also be considered.     
3.1.4
Mr Kolli provided a summary of the governance structure that has been developed for the GFCS, which is among strategic priorities for WMO.  The development of the Climate Services Information System (CSIS), one of the five pillars of the GFCS, represents a major contribution of WMO’s technical programmes.  The extensive array of WMO communications networks, global data and producing centres for climate monitoring, prediction and projection would form a strong nucleus for the global component of the Climate Services Information System (CSIS). The global products, largely being developed under the auspices of the CCl and CBS, will serve as baselines for developing a wide range of regionally and nationally focused products. The CSIS includes the key roles played by GPCs for Long-range forecasts, and RCCs, established as part of the GDPFS.  This meeting provided an opportunity to further develop and refine the products and services that GPCs and RCCs should provide as part of the CSIS. He also reiterated the strong cooperation between CBS and CCl which has paved the way for continued effective developments. 
3.1.5
The meeting was briefed on the activities of the CCl Expert Team on CSIS, which has a substantial interest in the integration of GPC products and services in CSIS operations.  The Team noted that the operations identified among the highest priorities for CSIS included climate services toolkit, climate monitoring, climate watches, standardization of CSIS products, WIS compliance, effective use of GPC and other global climate products, strengthening of regional systems, National Climate Outlook Forums (NCOFs), guidance on best operational practices, etc.  In particular, Mr Kolli informed the Expert Team that the ET-CSIS has been working on the development of CSIS Technical Reference Manual, for which liaison with CBS and other Commissions would be essential.

3.1.6
Mr Kolli apprised the Team on the guidance provided by EC-64 and EC-65 on the development of the GSCU, particularly on the Council’s expectation that the GSCU would be effectively used for supporting the operational capabilities of NMHSs.  The Council also requested CCl to carefully consider appropriate availability of GSCU and report on its progress.

3.1.7
The Team was briefed on the new working structure proposed by CCl Management Group for its next intersessional period, for consideration by CCl-16 in July 2014.  The new working structure will have five Open Panels of CCl Experts (OPACEs), in contrast to the four OPACEs in the current intersessional period.  The additional OPACE is focused on capacity development.   The proposal also includes setting up of an Implementation Coordination Team (ICT) focused on the CSIS, to facilitate the active involvement of all the OPACEs. The work of this ICT is expected to put in place a well linked global to national climate information chain for provisioning state-of-the-art climate services at the national level. The proposed ICT-CSIS will need to engage in substantial intercommission activities, particularly with CBS, CAS and WCRP, and also work closely with the IBCS to ensure alignment with the GFCS implementation plan.
3.1.8
The meeting was informed that CCl and WCRP are jointly organizing a Technical Conference on “Climate Services – Building on CLIPS Legacy” from 30 June to 2 July 2014 in Heidelberg, Germany, on the occasion of the Sixteenth Session of CCl (CCl-16) and the 35th annual meeting of the Joint Scientific Committee of WCRP.  Further details are available at:  http://www.wmo.int/clipsconf-2014/ .  
3.2
Status of the GPC network – new applications for designation

The Secretariat indicated that there was no official request for nomination for any new designation of a GPC. 
3.3
Revision of the Manual on the GDPFS 
3.3.1  Mr Mylne provided a status report on progress with the revision to the Manual on the GDPFS (WMO-No. 485).  He noted there has been much technical development and progress in the evolution in the GDPFS since 1992, which was when the current edition of the Manual was introduced.  While many amendments to the Manual have been adopted by Members over the years, the Manual needed to be reviewed and revised in its entirety, to reflect current reality, and the future evolution of the GDPFS.  The Commission for Basic Systems (CBS), at its fourteenth session (CBS-14, Dubrovnik, 2009) requested the whole-document revision.  

3.3.2  Significant progress has been made in the revision of the Manual, including the development of an outline for a new Manual, which was adopted by the sixteenth World Meteorological Congress (Cg-16, May 2011) in Resolution 6. Then, CBS, at its fifteenth session (CBS-15, Jakarta, September 2012) noted that the new Manual introduced a number of changes to the current procedures, and therefore requested the OPAG on DPFS and the Secretariat to clearly indicate the comprehensive summary of changes of functions and procedures well in advance to ensure a smooth transition, and also recommended that a transition plan for the implementation of the new Manual (which would replace the current version most likely in 2015) be developed to manage the technical changes and the initial designation of the GDPFS centres as defined in the new Manual, including the World Meteorological Centres (WMC), and Regional Specialized Meteorological Centres (RSMC), for consideration by the next session of CBS. 

3.3.3  The designation criteria for the GPCs for Long-Range Forecasts, the LCs, and RCCs are included in the new Manual, and will remain effectively unchanged from the current version.  

3.3.4  For additional information on the details of the revised Manual, please refer to the meeting report of the CBS Task Team on the Revision of the Manual on the GDPFS, at: 

http://www.wmo.int/pages/prog/www/CBS-Reports/documents/TT-Manual_Final_Report.pdf 
A working version of the revised Manual can be found posted at: 

http://www.wmo.int/pages/prog/www/CBS-Reports/linkedfiles/Revised-Manual-Dec2013_8-YH.zip 

3.3.5  The meeting was also informed that WMO has recently published a new guide, entitled: “Guidelines on the preparation and promulgation of the WMO technical regulations” (WMO-No. 1127, 2014).  The revised Manual on the GDPFS may become the first Technical Regulation that will conform to the principles and procedures under these Guidelines.  This additional revision could require an additional period of review and editing, before it becomes the final draft for consideration by Members.   This new guide can be found at: 
http://library.wmo.int/opac/index.php?lvl=notice_display&id=15872  
4.
STATUS REPORTS FROM GPCs
4.1
GPC compliance 
4.1.1  Mr Graham reviewed the input provided by the members representing the GPCs regarding their respective state of compliance with the designation criteria, in 4 categories: system, products, SVS verification level-1, and SVS verification level-2.  He scored the overall performance and concluded that the score had decreased (less compliant) since 2012, largely due to resource constraints under continued improvement of prediction systems and mainly seen in decreased compliance in the SVS verification aspects.  The meeting further discussed and concluded on this matter under agenda item 7.2.  
4.2
Discussion of GPC reports on systems development and other activities
4.2.1  The representatives of GPCs provided highlights of recent developments and plans in operational sub-seasonal to longer timescale prediction at their respective centres (as part of the joint session with WCRP WGSIP (see agenda item 5).  The Chair summarized GPC system developments since the Geneva (2012) meeting of the ET in an updated table, which is found in Annex 3 of this report. The Team expressed satisfaction in the continued system development by some GPCs and also that, as noted at the Brasilia GPC/RCC workshop, use of GPC and LC-LRFMME products is generally well established, with most RCCs and RCOFs stating that the mandatory and some recommended products are essential in fulfilling their own mandatory LRF functions. Many NMHSs are also making direct use of GPC and LC-LRFMME products.
4.2.2  In addition, the meeting noted that most GPCs had provided status reports at the “Operational Long-range Forecasting: GPCs and RCCs in support of NMHSs and RCOFs Workshop” held in Brasilia (November 2013), which were already captured in the report of the workshop.  The report is posted at the WMO Website: 

http://www.wmo.int/pages/prog/www/CBS-Reports/documents/FINAL-REPORT_GPC_RCCworkshop.pdf 
4.2.3  Mr Arun Kumar offered to provide a spreadsheet template to collect GPC production system information from all GPCs, including information on the hindcast production, initiation of operational runs, and specification of key input parameters (soil moisture, sea ice, land surface).  The template will supplement the existing brief documents on system specification currently available on the LC-LRFMME website.
4.3
Observational requirements for GPCs (Statement of Guidance for Seasonal to Interannual Forecasts)
4.3.1  The meeting reviewed a draft update (provided by Ms Ferranti) of the 2012 report on observational requirements for Long-Range Forecasts (LRF), including the Statement of Guidance (SoG) for Seasonal to Inter-Annual Forecasts (SIAF) arising from the WMO Rolling Review of Requirements (RRR).   
4.3.2  The meeting agreed to move the current section 2.9 on Atmospheric data to follow the section on Land-surface.  The ET proposed a change to the title of the Application Area, to reflect the scope of relevance that includes sub-seasonal to longer time scales, possibly “Sub-seasonal to longer time scale predictions”.   As well, it wished to expand on the section on “Aerosol and ozone” to better capture the data requirements for decadal predictions.  

4.3.3  The chairperson expressed appreciation to Ms Ferranti (ECMWF) and to her ECMWF colleagues who have assisted, for having maintained the SoG for this Applications Area for several years, and accepted and welcomed the offer of Mr Yuhei Takaya (Japan) to take over this responsibility on behalf of the Expert Team.  
4.3.4  These revisions will be provided to the chairperson of the CBS Expert Team on Evolution of the Global Observing System (ET-EGOS). 
5.
LIAISON/COLLABORATION WITH WGSIP (Joint session with WGSIP16)
5.1  The meeting commenced with a one-day joint session with the 16th meeting of the Working Group on Seasonal to Inter-annual Prediction (WGSIP16). The purpose of the joint session was to foster better links between research and operational aspects of long-range forecasting and to agree on joint actions that will help tailor research to operational needs. The joint session began with an overview of the work of the ET-OPSLS and WGSIP teams and an update on the implementation of the GFCS. The joint session was presented with a wide range of research activities in sub-seasonal, seasonal and multi-annual to decadal prediction as well as research into user application, and reports on the activities of individual GPCs. Key activities requiring greater liaison between the two groups were identified as follows: 
· Independent verification of seasonal forecasts from RCOFs: it was noted that verification was performed by RCOFs themselves, and that independent verification of the African consensus forecasts had been published. The idea would be to verify all forecasts from RCOFs with a sufficiently long record using a common methodology. Ideally a comparison against objective (dynamical and/or statistical) methods should also be included. 

· Coordination of verification methods: It was noted that CBS had developed the Standard Verification System for Long-Range Forecasts (SVSLRF). The SVSLRF diagnostics used are not universally used by the research community (e.g. in sub-seasonal or multi-annual decadal prediction research). It was agreed that adopting the SVSLRF as far as possible for other time-scale research would assist in transitioning forecasts on these ranges into operations. 
· It was noted that a number, but not all, of the GPCs contribute their forecasts to the WGSIP’s Climate Historical Forecast Project (CHFP) research database. Those GPCs not contributing to date were encouraged to do so. 
· It was noted that there is a large proliferation of operational multi-model seasonal forecast information, including forecasts form: LC-LRFMME, NMME, EUROSIP, APCC. It was agreed that a means of synthesizing this information is needed – and that perhaps this could be achieved through the vehicle of the GSCU. 
· It was noted that the WCRP/WWRP-THORPEX Sub-seasonal to Seasonal (S2S) research project, and the parallel activity of the ET-OPSLS to bring sub-seasonal forecasts into operations, was a key opportunity to guide research to inform the shape of the operational service. It was noted that the ET-OPSLS includes a Task Team for this activity, and it was agreed this TT should continue to include membership from WGSIP. 

· The urgency of developing predictions of rainy season onset was noted. It was also noted that some centres had begun research work in this area and started trials of forecasts with users. WGSIP was encouraged to foster research in this area to gain results and trial products from a number of forecasting systems.

· The importance of increased geographical detail in seasonal forecasts in order to gain information at the level of decision making was noted. In contrast there is little research activity in the area of RCM downscaling of seasonal forecasts and advancing the status to operational level. 
· It was noted that at the CBS/CCl workshop on Operational Long-range Forecasting, it was recommended to introduce a regular workshop on operational long-range forecasting to allow RCCs and RCOFs to gain updates on prediction systems and to share operational experiences. There was a proposal that the meeting should be open, with WGSIP members encouraged to participate. 
6.
STATUS REPORTS: LEAD CENTRES AND GLOBAL SEASONAL CLIMATE UPDATE
6.1
LC-LRFMME report on status and developments and discussion of issues raised

6.1.1 The Team was presented with a report on the status, activities and proposed future plans for the LC-LRFMME. The LC-LRFMME has successfully maintained its roles and functions as designated, and has also sent representatives to training sessions in the use of its products held at the FOCRAII, EASCOF, SASCOF and GHACOF meetings. The ET noted with satisfaction that the number of subscribed users of the LC-LRFMME website has grown to 789 distributed over 117 countries. Additionally, considerable work has been done to advance the developing GSCU, including: real-time supply of graphical GPC and MME products for the pilot GSCU document (see para 6.3), development of new forecast products using a common climate baseline and development of verification products for all GPCs that supply hindcasts. The ET expressed its appreciation to the LC-LRFMME for these very considerable contributions.  It requested that the LC-LRFMME provide the ET with a list of all users of the website in order that GPCs can be better informed on the distribution of users over different institution types.

6.1.2 The LC-LRFMME also presented its proposed plan for future work, which includes: improving the current facilities for downloading data from the LC-LRFMME website; generating forecast products for greater than 1-month lead times (using data from GPCs operating coupled systems) and providing a facility to users to interactively generate forecast maps for variable period lengths (e.g. 4-month seasons such as the SOND East Africa short-rains). In addition LC-LRFMME will interact with the WWRP-THORPEX/WCRP sub-seasonal to seasonal (S2S) research project to pilot real-time provision of GPC sub-seasonal forecasts to Members. The ET expressed satisfaction at these plans, noting that they were well aligned to the recommendations of the GPC/RCC Brasilia workshop, and requested the LC-LRFMME to further elaborate its plans and to circulate them to the ET-OPSLS for further consideration and feedback.

6.2 LC-SVSLRF report on status and developments and discussion of issues raised

The Team was presented with a report on the status and activities of the LC-SVSLRF. The ET thanked the LC-SVSLRF for successfully maintaining its roles and functions over a period of more than 10 years.  Consistent with findings noted in paragraph 4.1, the LC-SVSLRF reported some continuing partial non-compliance in verification scores, mainly for the GPCs who had upgraded their modelling systems and who had not yet completed the considerable task of updating the full suite of SVS scores.  Discussion of future plans for the LC-SVSLRF, and proposed means of improving GPC compliance, are covered under agenda item 7.2. 

6.3 Discussion of the Global Seasonal Climate Update (GSCU): forecasts and verification

6.3.1
The Team was briefed on the structure and content of the prediction component of the GSCU in its current form, using the November 2013 trial issue as an example. The GSCU is being developed by the CCL TT-GSCU, with strong input from the LC-LRFMME and some members of the ET-OPSLS. It was noted that the prediction component comprises forecast and verification images generated by the LC-LRFMME and a text interpretation led by the International Research Institute for Climate and Society (IRI) and reviewed, during this trial phase, by the Met Office Hadley Centre. Since its initial inception following the GSCU scoping workshop a number of new developments have been introduced, including: display of GPC and MME forecasts using a common climate baseline period of 1983 – 2001. This being the longest period shared by all GPCs (with the exception of Exeter) submitting hindcasts to the LC-LRFMME; and new verification information calculated over the same 1983 – 2001 baseline, including for the MME.
6.3.2
The ET agreed that the move to a common baseline strengthened the product, since it allows an unambiguous statement of the climate reference period that is not possible with multi-models constructed from component models with different hindcast period and lengths. The ET encouraged the TT-GSCU to investigate development of an MME forecast expressed relative to the 1981 – 2010 period and its calibration.  In this context it was also noted that consideration would need to be given to adopting the final form of the MME products for use in the display of forecasts on the LC-LRFMME website, in order to keep consistency with the GSCU. Additionally, some ET members noted there was a potential risk of the GSCU conflicting with the forecasts issued by RCCs and/or NMHSs. This is recognised, and the risk will be minimised by making the GSCU available to RCCs and NMHSs only, with the clear understanding that it is a synthesis of guidance from the GPCs’ global systems and not a definitive forecast for regional or national levels.  
6.3.3
Some ET members considered the document too lengthy and suggested that the individual GPC maps were not necessary. The ET were asked to further review the format and content of the GSCU and provide further comments to the co-chair of the TT-GSCU by mid-April 2014, so that they may be considered in production of the next pilot issue (May issue for JJA), and also taken forward to the sixteenth session of CCl (CCl-16), 30 June to 2 July, 2014. GPCs will also be provided with the MAM issue which will include the monitoring section as well as the prediction component. All future trial issues of the GSCU will be provided to GPCs for review.
6.3.4
The meeting noted that, once the GSCU goes into operational production, the consensus discussions will be significantly time-constrained, and that an efficient system needs to be evolved to develop the text summaries in a timely manner to meet operational requirements.  The Team however recognized the value of the product in support of regional and national LRF activities, and agreed to contribute to the further development of the prediction component of the GSCU.
7.  REVIEW OF WORK BY TASK TEAMS ON ET-OPSLS PRIORITY AREAS

The Team recalled that the extraordinary meeting of the Implementation Coordination Team of the Open Programme Area Group (OPAG) for the DPFS (ICT-DPFS), Geneva, January 2013 decided to concentrate the priority work of the ET-OPSLS into four Task Teams. The chairpersons (or their representatives) of the four tasks teams presented results of their activities. 
7.1 Task Team 1: GPC/RCC Brasilia workshop
The ET noted the clear recommendations coming from the workshop, underpinned by both preceding questionnaire analysis and a rich discussion between GPCs, RCCs and NMHSs. The TT1, and the organising committee that was established, were congratulated on the success of the workshop. In particular Mr Caio Coelho, CPTEC (and chair of TT1) and the INMET directorate and local organising committee were thanked for hosting the workshop and for the excellent facilities provided. The ET considered actions to be taken on each of the 8 workshop recommendations, as detailed below.

7.1.1 Improved availability and accessibility of digital hindcast and forecast data
To date the LC-LRFMME has been tasked primarily with developing products in the form of graphical forecast maps.  At the Brasilia Workshop some additional focus was given to the need for improving facilities for downloading data (see also para 6.1), as follows:  

(a) The ET reviewed the availability of the GPCs’ hindcast and forecast data on the LC-LRFMME website in the context of understanding of each GPC’s data policy. It was noted that both hindcast and forecast data are currently available for five of the twelve GPCs. It was also noted that with investigation of potential misunderstandings in data availability and by providing facilities for users to agree to certain conditions of use required by some GPCs,  the total number of GPCs with hindcasts and forecasts available to download might be increased.  The LC-LRFMME was requested to work with GPCs to achieve these potential improvements in data availability at the LC-LRFMME website.

(b) To further address the data availability issue, the Secretariat (Mr R Kolli) agreed to draft a letter encouraging GPCs to continue, or begin, making monthly-mean data from hindcasts and forecasts available to WMO Members via the LC-LRFMME (as a one-stop shop). The draft is to be circulated for comment to the ET-OPSLS and CBS secretariat and an agreed version to be sent by the SG of WMO to the PRs of all GPC countries. 

(c) To support the widespread use by RCCs and NMHSs of the IRI Climate Predictability Tool (CPT) for post-processing GPC output, the ET considered the possibility of the LC-LRFMME making GPC hindcasts and forecasts available in CPT format. It was noted that CPT is a component of the CSIS Climate Tool Kit and has been supported by WMO training workshops.  No agreement was reached on this matter. Some issues that were raised included: checking the WIS compliance of CPT data format and whether conversion of GPC data from Grib to CPT format should be the role of the LC-LRFMME or the role of RCCs. In this context it was noted that data conversion tasks may place an unhelpful burden on RCC resources, especially in less developed countries. It was agreed that the matter should be referred to the CCl’s ET-RCC to consider and make recommendations. In this context it was noted that the ET-RCC will be reconstituted by CCl and Mr Caio Coelho and Mr David Jones of the ET-OPSLS were nominated to continue their membership at the ET-RCC and were tasked with raising the above issue of making GPC data available in CPT format. 

(d) The ET discussed the potential use of open data platforms (OPenDAP technology) for distribution of GPC hindcast and forecast data.  It was noted that a few GPCs were using OPenDAP methods to distribute their own data and that if these systems are linked together and steps are taken to include data repositories such as the LC-LRFMME, the combined data sources and processing tools would make a powerful resource for RCCs, NMHSs and RCOFs. Using the IRI data library as an example, Mr Richard Graham demonstrated how regional data from GPCs can be downloaded by RCCs very quickly and simply in a form suitable for assessment of GPC skill over the region and for preparation of seasonal forecasts. Other alternative methods were also discussed including using more conventional downloading methods together with a common interface and single web gateway. It was agreed that the pros and cons of these technical solutions required further investigation and Mr David Jones kindly agreed to chair a new Task Team (TT5: New approaches for distribution of GPC hindcast and forecast data) under the ET-OPSLS to lead this. Mr Suhee Park and Mr Bertrand Denis agreed to join the Task Team and additional experts will be sought, including from WMO WIS.

7.1.2
New GPC products: including SST indices and ‘extremes’ 

(a) The ET considered revision of the current list of mandatory GPC products to include all 6 variables currently sent, at least for real-time forecasts, to the LC-LRFMME (2m temperature, precipitation, SST, PMSL, 850hPa temperature and 500hPa height). After consideration it was agreed that the provision of these variables should be considered highly recommended rather than mandatory. 
(b)
It was agreed that, in light of the recommendations of the GPC/RCC Brasilia workshop the GPCs should expand the number of products made available. It was agreed that as an initial step forecasts for SST indices covering the tropical oceans should be defined as highly recommended products, specifically: Niño1+2, Niño3, Niño3.4 and Niño4 in the tropical Pacific; The Western Tropical Indian Ocean Index (WTOI), Southeastern Tropical Indian Ocean (SETIO) Index, and the Indian Ocean Dipole (IOD = WTIO-SETIO) in the Indian Ocean; and the Northern and Southern Tropical Atlantic Indices (TNA, TSA) and their difference (TNA-TSA).The definitions of these indices are provided in Annex 4. It is recommended to make these products, and appropriate SVS verification (corresponding to that already defined for Nino3.4), highly recommended for GPCs running coupled-model systems to display on their individual websites using either ensemble plume or “Climagram” approaches.

(c) The ET also decided to recommend that probabilistic forecasts of modest extremes in 2m temperature, precipitation and SST (for coupled models) should also be made highly recommended products for GPCs to display with appropriate SVS verification on their individual websites.  It was decided that the recommended definition of such extremes should be below 20th percentile and above 80th percentile events (i.e. the upper and lower quintiles). 

(d)
It was noted that in the current definition of GPC minimum products, GPCs running 2-tier systems are not required to provide SST forecasts. The ET-OPSLS recommended that this ruling be changed and that such GPCs should now provide the SST field provided at the lower boundary of the atmosphere model – since this is useful in understanding the SST forcing behind atmospheric responses.

(e) The new highly recommended products defined above are considered an initial expansion of GPC products that can be reviewed by the proposed new regular workshops on operational long-range forecasting with a view to making further recommendations. Mr Jean-Pierre Céron kindly agreed to provide details on the the methods of calculation and to propose a schedule for implementation of both the SST index forecasts and the forecasts for extremes.

7.1.3 Longer lead-time and earlier issuance of LC-LRFMME products

(a) Development of longer lead forecasts is in the future plans of the LC-LRFMME (as noted in 6.1).  The ET also considered options for achieving an earlier issuance time for LC-LRFMME products. The current issue date is nominally the 25th day of each month, which results in a very tight schedule at some RCOFs who develop their consensus in the final week of the month before the target season. After reviewing the time at which each GPC currently sends its data to the LC-LRFMME, and the potential for sending the data on an earlier date, it was tentatively concluded that there may be some potential for bringing the deadline for receipt at the LC-LRFMME forward to the 15th of the month. However, this would be dependent on the result of a review of the data distribution policy of one GPC.  A collection deadline of the 15th of the month could move the issue date of the LC-LRFMME products to the 18th of each month, which is one-week in advance of the current issue date. It was noted that this was still later than some other MME systems, namely the NMME and EUROSIP and in this context it was noted that in future work the ET-OPSLS would need to consider how best use can be made of the increasing number of MME systems generating seasonal forecasts. 

7.1.4 GPC contribution to capacity development of RCCs and NMHSs

(a) 
The team discussed the requests from RCCs and NMHSs, expressed at the Brasilia workshop, for increased capacity development input from GPCs. Capacity development is needed in the form of training and also in the form of assistance with tools for interpretation, verification and downscaling of GPC forecasts.  The ET agreed that periodic workshops were useful for training, but that more sustained approaches (e.g. visiting scientist programmes, fellowships) were also needed to attain more lasting benefit. A number of GPCs are active in capacity development and there is large collective experience in training which, with funding, could be mobilised. In this context it was agreed that it would be useful to review the collective capacity building materials and tools held by all GPCs and RCCs. It was noted that capacity development is a high priority within the GFCS and that funding is available. Specifically, Mr Kolli informed the team that contributions to the GFCS trust fund from some donors could be used to support fellowships. Additionally, capacity training proposals that can demonstrate relevance to any of the projects in the GFCS compendium of projects could be eligible for funding from the GFCS trust fund. Mr Chen added that there may also be resource available for in-country training in seasonal forecasting under a broadening of SWFDP training activities. Mr Kolli encouraged GPCs to consider developing capacity development proposals.

(c)
The GPC/RCC Brasilia workshop confirmed a strong RCC need for statistical tools to downscale GPC seasonal forecasts. Mr Takaya informed the Team of the statistical downscaling approach developed by RCC Tokyo in collaboration with GPC Tokyo. They use a "piecewise multiple regression" method between ensemble mean forecasts and observations which assumes a Gaussian distribution for producing probabilistic one-month forecasts at each station. The downscaled forecast products are provided in support of NMHSs in the Asian region.  The ET congratulated GPC/RCC Tokyo on these valuable services. It was noted that IRI CPT software also constituted a downscaling application as did the BoM SCOPIC software used in the Pacific Islands. Noting this range of different downscaling activities it was agreed that all ET members would provide examples of any statistical downscaling applications they have developed, including both web-based and static approaches.  Mr Takaya agreed to compile all contributions and provide it to the ET-CSIS to inform development of the CSIS Climate Tool Kit.

7.1.5 Development of technical guidance manuals on the use of GPC/LC forecasts

The Brasilia workshop also confirmed a need for technical guidance manuals to assist with and provide some standardisation in, procedures for using GPC output in the production of regional seasonal forecasts. Mr Kolli informed the ET that WMO resources are available for development of a globally distributable manual on procedures for generating regional seasonal forecasts. The ET agreed to scope the development of such a manual using a Task Team (TT6: on scoping development of a manual on procedures for generating regional seasonal forecasts). The task team will comprise Mr Arun Kumar (Chair), Mr Jean-Pierre Ceron, Mr Caio Coelho, Ms Laura Ferranti and Mr Richard Graham and will begin by outlining the required contents of the manual. Mr Graham reminded the Team of the related activity represented by the developing West Africa Forecaster’s Handbook, which will contain a section on seasonal forecasting. It was agreed that it may be instructive for the Task Team to review the seasonal section of the Handbook, and Mr Graham was requested to contact the Handbook’s authors in this regard.

7.1.6 Establishment of a regular workshop on operational long-range forecasting

The Brasilia workshop recommended a regular workshop on operational long-range forecasting with the aim of increasing interaction between GPCs, RCCs, NMHSs, users and the WGSIP research community. The Team considered the format and content of such a workshop. It was agreed that further workshop objectives would be to communicate new developments in seasonal forecasting, share operational experience and act as a platform for generating new ideas and collaborations.  It was also agreed that the workshop should be held approximately every 2 years and should be a full week in duration. Task Team 1 (Chair: Mr Caio Coelho) agreed to remain constituted with a new remit to organise the first regular workshop to be held in the last quarter of 2015. TT1 was asked to develop, by July 2014, plans and milestones leading to the workshop as well as a workshop concept note addressing, inter alia, the venue, the advantages of holding the workshop in tandem with an RCOF (perhaps with a joint session for one day) and the pros and cons of open versus invited participation (as in the Brasilia workshop). 

7.2 Task Team 2: Verification 
7.2.1  The need for greater consistency in hindcast verification and real-time verification were noted at the meeting of the ET-OPSLS in Geneva 2012.  In response, the ICT-DPFS meeting (Paris, 2013) set up Task Team 2 (TT2) to develop revised strategies for verification exchange. Since then, improved consistency and availability of GPC verification information has been expressed as a priority for RCCs at the GPC/RCC Brasilia workshop.
7.2.2  The ET was presented with the work of TT2 on revised strategies for verification exchange. In the current approach GPCs calculate verification diagnostics and send them to the LC-SVSLRF for graphical display. It was agreed that this method has some potential weaknesses, specifically:  it is not easy to check that the scores displayed are from the latest version of the GPC model used to generate forecasts; there could, for any GPC, be inconsistencies in the hindcast periods used for verification appearing on the LC-SVSLRF site (which requests the longest possible hindcast period) and those appearing in the GSCU (which uses a shorter hindcast common to the majority of GPCs). It was further noted that a centralised approach to verification (in which one centre calculates scores for all GPCs) would facilitate the generation of verification diagnostics using the same computer code, the same verification dataset and the same hindcast period, thus making for more rigorous comparisons of forecast skill such as are needed particularly for use in the GSCU.

7.2.3  The TT2 recommendation is to adopt the centralised approach. Verification would be performed by the LC-LRFMME and include: hindcasts and real-time forecasts for individual (GPC) systems and hindcasts and real-time forecasts for multi-model ensembles. It was noted that implementation of real-time verification would need to follow the identification/development of appropriate verification scores and procedures as part of the SVSLRF.

7.2.4  After discussion it was agreed to adopt the TT2 recommendation for centralised verification. The implications of this change were further discussed. In particular it was noted that since hindcasts are required for the verification exercise, a means needs to be found for including verification of forecasts from GPCs that are not able to provide hindcast data to the LC-LRFMME. One possibility is that such GPCs provide their hindcasts on a research basis i.e. for use in generating verification but not for generating forecast products (or redistribution). An alternative is for these GPCs to submit graphical map products for display by the LC-LRFMME (and for use in the GSCU). The GPCs concerned agreed to discuss these possibilities with their organisations. Some GPCs expressed concern about potential inconsistency between verification information available at the LC-LRFMME website and the verification available at the GPC website. This should be investigated as part of plans for TT2.
7.2.5  It was noted that there will be significant additional resource implications for the LC-LRFMME, which will include work to develop the means to calculate the full set of SVSLRF scores. TT2 agreed to remain constituted to guide implementation of the changed verification approach and were requested to develop plans for the next 18 months and to circulate them to the ET by July 2014. 

7.3 Task Team 3: Sub-seasonal Forecasts  
7.3.1  The Cg­XVI requested the LC­LRFMME to explore the possibility of extending its role to include exchange of extended​-range predictions, and invited GPCs to also provide data from their monthly forecast systems so that the LC­LRFMME would be able to display sub­seasonal forecast products through the LC­LRFMME web pages. The 2012 meeting of the ET-ELRF (Geneva) recognized the need to coordinate this initiative with activities proposed as part of the WWRP-THORPEX/WCRP research project on sub-seasonal to seasonal prediction (S2S), which will involve a research-based exchange of predictions. The meeting of the ICT-DPFS (Paris, 2013) set up a Task Team (TT3) to scope the implementation of real-time sub-seasonal forecasts, and to establish the necessary links with the WWRP-THORPEX/WCRP S2S research project.
7.3.2  The CBS-15 then recommended a phased approach, starting with development of links with the S2S database enabling the LC‑LRFMME to generate and display a range of products. While this pilot exchange is developing, and to accelerate the availability of extended-range (defined as beyond 10 days and up to 30 days in the forecast) products to WMO Members, GPCs running extended-range forecasts were encouraged to display their products on their individual websites. A list of proposed variables recommended for forecast display was developed by the ET-ELRF in their 2012 (Geneva) meeting and the team noted that additional variables (e.g. 500 hPa height) could be added to the list.  The Task Team 3 will guide the scoping and implementation of a pilot repository and multi-model display of real-time sub-seasonal forecasts and to coordinate this activity with that of the S2S research project.
7.3.3  The February 2014 meeting of the S2S steering group was attended by Mr Alberto Arribas, Mr Arun Kumar, and Mr Yuhei Takaya of TT3. At that meeting it was proposed to make use of the S2S research archive of sub-seasonal forecasts to develop a real-time multi-model display at the LC-LRFMME. Specifically, the operational centres participating in the S2S project would send their real-time forecasts to ECMWF, ECMWF would impose the agreed 3-week delay on public release of the forecasts, but allow LC-LRFMME access to an agreed subset of the data for use in preparing a display of real-time forecast on their website. This approach to the data flow would have the advantage that the operational centers would need to send their data only once (for S2S and for CBS). The S2S ICO at KMA could also play a role since the LC-LRFMME is hosted by KMA. The S2S steering group approved this proposal and it was recommended that the ET-OPSLS continue to liaise with the S2S planning group and with ECMWF with a view to gaining formal agreement. It was noted that given the very wide diversity among sub-seasonal modeling systems (in forecast issue time and frequency, hindcast frequency, ensemble size etc) development of multi-model products will be a considerable technical challenge. It was therefore agreed that the pilot real-time activities would best be achieved with a small group of volunteering centres.  It was also agreed that the display would not go ‘live’ until agreed by the ET-OPSLS following review of the methodology and results. It was also noted that although the multi-model approach had shown forecast skill benefits in the seasonal range and that some studies show benefit for medium-range forecasts, there was no guarantee that similar benefits would carry into the sub-seasonal range. 
7.3.4  It was noted that centres participating in the S2S project have been requested to begin supplying data to the S2S database by July 2014. It was agreed that Task Team 3 should remain constituted and develop plans for the next 18 months, circulating them to the ET by July 2014. Plans should include identification of centres who will participate in the real-time activities and establishment of procedures for accessing data from the S2S database. 

7.4 Task Team 4: Multi-annual to decadal forecasts

7.4.1  The 2012 meeting (Geneva) of the ET-ELRF recognized its remit to promote  international cooperation and research on initialized predictions for timescales longer than  seasonal  and  report  on  potential  for  operational predictions to CBS and CCl. It noted that a number of research centres had responded positively to the informal exchange of real-time decadal predictions coordinated by GPC Exeter and encouraged continuation of this informal exchange. 

7.4.2  CBS-15 recalled the request by EC-LXI to CBS in collaboration with CCl to consider how multi-annual to decadal prediction systems being developed by some GPCs might be brought into the CSIS of the GFCS, and the agreement by GPC Exeter (United Kingdom) to coordinate an informal exchange of real-time decadal predictions. Noting that first results of this exchange are promising, the Commission encouraged GPC Exeter (United Kingdom) to continue with the informal exchange and to prepare a written submission to CBS and CCl on results and recommendations on how such multi-annual/decadal predictions might be incorporated into the CSIS of GFCS. In this context, the meeting of the ICT-DPFS (Paris, 2013) set up a Task Team (TT4) to scope the implementation of longer-than-seasonal range forecasts.  
7.4.3  Mr Doug Smith (Met Office UK) of Task Team 4 presented the ET with results from the informal decadal exchange, of which 4 (1 each year) have so far taken place, as well as background information on prediction skill. Results from the exchange provide good evidence that the forecasts, accompanied by information on track-record performance, can be of interest to WMO Members (Annex 5). In addition the exchange allows assessment and understanding of differences and similarities between participating forecasts, development of a consensus (multi-model ensemble) view in order to prevent over-confidence in a single model, and establishment of current collective capacity. In addition, the informal exchange is a necessary step in developing infra-structure and protocols such that multi­annual to decadal predictions can be incorporated into the Climate Service Information System (CSIS) of the GFCS.  Up to 9 dynamical climate models and 3 empirical techniques are now participating.

7.4.4  The ET thanked the Met Office UK for hosting the decadal exchange and encouraged it to continue its work. The ET noted that CBS-15 had encouraged GPC Exeter to prepare a written submission to CBS and CCl including on recommendations as to how such multi-annual/decadal predictions might be incorporated into the CSIS of the GFCS and reviewed the document at Annex 5 in that context. The ET noted that there would be challenges in ensuring judicious use of the predictions, in promoting understanding of their limitations and in harmonizing them with national decadal outlooks prepared by NMHSs.  The ET advised on a number of issues that should be considered in revision of the document, including making adherence to a protocol for hindcast generation part of the designation criteria. The ET also advised that the TT4 recommendations for new WMO-designated centres and a coordinating Lead Centre to realize and regulate provision of decadal forecasts as well as definitions for mandatory products and data exchange may be submitted for consideration by CCl at its sixteenth session (30 June to 2 July 2014). In this context TT4 was requested to provide a summary of the document at Annex 5 to the co-chair of OPACE3 (Mr Jean-Pierre Ceron and Mr Kiyoharu Takano), by 31 March 2014 for the purpose of seeking feedback from CCl.  GPC Exeter was also encouraged to provide the document at Annex 5, with revisions, to the ET-CSIS for feedback. It was also noted that the majority of the participating centres are research institutes rather than operational centres and that long-term sustainability of operational activities at such centres might be a concern. The TT4 was requested to develop new plans for the next 18 months and circulate them to the ET-OPSLS by July 2014.

8. REVISION OF GPC DESIGNATION CRITERIA AND MINIMUM PRODUCTS

A new Task Team (TT7: Mr Richard Graham (Chair), Mr Arun Kumar, Mr David Jones and Mr Yuhei Takaya) was formed to draft amendments to the Manual on the GDPFS consistent with the agreed new highly recommended products (see Section 7.1.2). In addition the drafting will take account of recommendations from the Brasilia workshop to make a clearer distinction between the mandatory and highly recommended exchanges and separate requirements for provision of products from requirements to supply digital data. TT7 will also conduct a general review of all sections of the manual relevant to GPCs. The revisions will be circulated for review by the ET by 16 May and submitted to CBS by the end of June in preparation for the next CBS Session in September 2014. 
 9.
REVIEW OF THE ET-OPSLS TERMS OF REFERENCE
The ET decided its Terms of Reference did not require changes. It summarised the responsibilities of the new task teams as follows:
· TT5: New approaches for distribution of GPC hindcast and forecast data.
Conduct a desk study on the potential of new approaches and technologies (including OPenDAP systems) to improve the distribution of GPC hindcast and forecast data and its accessibility to RCCs.

· TT6: Manual on procedures for generating regional seasonal forecasts.
Outline the required contents of a globally distributable technical manual on procedures for generating regional seasonal forecasts.
· TT7: Amendments to the GPC-relevant sections of the Manual on the GDPFS.
Include the new list of highly recommended products, make a clear distinction between products and supply of digital data, and review all other sections.

10.
ANY OTHER BUSINESS (AOB)
Mr Jean-Pierre Ceron proposed that a poster should be submitted to the Technical Conference of CCl-16.  This activity is to be led by Mr Ceron, assisted by Ms Ferranti and Mr Jones.
11.
CLOSING
The meeting of the Expert Team on Operational Predictions from Sub-seasonal to Longer time-Scales (ET-OPSLS) closed at 1:00 pm, Friday, 14 March 2014.
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Annex 3 – GPC’s system specifications (updated 2014)

	GPC name (last update)
	Centre


	System

Configuration

(ensemble size

of forecast)


	Resolution

(atmosphere)


	Hindcast

period used

	Beijing (2005) 
	Beijing Climate

Centre 
	Coupled (48) 
	T63/L16
	1983-2004

	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)


	Australian

Bureau of

Meteorology
	Coupled (30)

Coupled (99) 
	T47/L17 
	1980-2006

1960-2010

	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)


	South African

Weather Service 
	2-tier (6)

 
	T42/L19 
	1983-2001

	Seoul (1999, 2010, 2012)


	Korean

Meteorological

Administration
	2-tier (20) 
	T106/L21 
	1979-2007

1979-2010

1979-2012

	Tokyo (2010, 2012)


	Japan

Meteorological

Agency
	Coupled (51) 
	T95/L40 
	1979-2008

1979-2010

	Toulouse (2008) 

(2013)
	Météo-France


	Coupled (41)

Coupled (51) 
	T63/L91

T127/L31 
	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) and at the 2014 (Exeter) meeting (blue). Note: latest configurations may be viewed at http://www.wmolc.org  

Annex 4 –  (to paragraph 7.1.2(b)

Definitions of the SST Indices that the meeting decided should be highly recommended products for GPCs.

	Index
	Description
	Coordinates

	Pacific Ocean
	
	

	Niño 1+2
	Region off  coasts of Peru and Chile
	90°W - 80°W, 10°S - 0°

	Niño 3
	Eastern/Central Tropical Pacific
	150°W - 90°W, 5°S - 5°N

	Niño 3.4
	Central Tropical Pacific
	170°W - 120°W, 5°S - 5°N

	Niño 4
	Western/Central Tropical Pacific
	160°E - 150°W, 5°S - 5°N

	Atlantic Ocean
	
	

	TNA
	Tropical North Atlantic
	55°W - 15°W, 5°N - 25°N

	TSA
	Tropical South Atlantic
	30°W - 10°E, 20°S - 0° 

	TAD
	Tropical Atlantic Dipole
	TNA-TSA

	Indian Ocean
	
	

	WTIO
	Western Tropical Indian Ocean
	50°E - 70°E, 10°S - 10°N

	SETIO
	Southeastern Tropical Indian Ocean
	90°E - 110°E, 10°S - 0°

	IOD (DMI)
	Indian Ocean Dipole
	WTIO-SETIO


The definitions are as provided by the Ocean Observations Panel for Climate (OOPC) at http://ioc-goos-oopc.org/state_of_the_ocean/sur/atl/, with the exception that the SST differential between the north and south tropical Atlantic oceans is here expressed as the difference between the two TNA and TSA indices. This choice was to obtain an index based on large scale regions, which may be less sensitive to model errors in the positioning of SST anomalies. 

Annex 5 – (to paragraphs 7.4.3 and 7.4.4)
Recommendations on operational provision of interannual-to-decadal (near-term climate) predictions

1. The informal exchange hosted by the Met Office Hadley Centre (MOHC)

Many civil and other sectors have planning timescales covering 1-10 years ahead and it is important that the Global Framework for Climate Services (GFCS) develops capabilities and services for prediction on this decadal timescale - though capability at this range is currently less developed than for seasonal forecasting. The growing need for decadal climate predictions has also been recognized by the inclusion of a protocol for historical tests in the latest model inter-comparison project (CMIP5) which has informed the IPCC fifth assessment report.  
The focus of the CMIP5 decadal experiments is historical and aims to assess the expected skill of decadal predictions. However, many of the contributing centres are also making actual decadal climate predictions in near real-time. The MOHC is coordinating an informal exchange of these real-time forecasts with the aim of assessing and understanding differences and similarities between forecasts, identifying a consensus (multi-model ensemble) view in order to prevent over-confidence in a single model, and establishing current collective capacity. In addition, the informal exchange is a necessary step in developing infra-structure and protocols such that multi­annual to decadal predictions can be incorporated into the Climate Service Information System (CSIS) of the GFCS.  Three exchanges have taken place so far: specifically for forecasts starting nominally on 1st January 2011, 1st January 2012 and 1st January 2013; and a further exchange of forecasts starting 1st January 2014 is underway. For details of the first two exchanges, including a description of forecasts and verification, the reader is referred to Smith et al. 2012. Each exchange consists of up to 9 dynamical climate models and 3 empirical techniques (see Table 1). Both initialized and uninitialized predictions are exchanged so that the impacts of initialization can be assessed. Analysis so far has focused on generating, for each individual model and the multi-model, global maps of forecast near-surface temperature averaged over the first year and subsequent 5 year periods, together with indications of ensemble spread. Forecasts of other variables have also been generated including for Atlantic Multi-decadal Variability (AMV), Pacific Decadal Variability (PDV) and Nino3. The list of variables exchanged has recently been expanded to include precipitation and mean sea level pressure, and will be further expanded this year to include the Atlantic Meridional Overturning Circulation. A website to display all individual contributor forecasts and multi-model products in a standard format is being developed and will be released in March 2014.
Verification of the real-time forecasts of year-1 near-surface temperature (the only verifiable period so far in the real-time exchange) shows promising skill that substantially exceeds that of the uninitialized predictions. The 2011 year-1 predictions and verification are provided in Fig.1. The observed temperature anomalies are dominated by La Niña conditions in the Pacific (with a tongue of cool temperatures in the tropics and a horseshoe pattern of warm temperatures to the north, west and south), a cool Australia, warm high latitudes and USA and a warm north Atlantic sub-polar gyre and tropical Atlantic. Most of the individual models capture these features well with typical pattern correlations of 0.5, which increases to 0.62 for the multi-model mean. In contrast the multi-model mean of the uninitialized predictions has spatial correlation skill of 0.31, showing a substantial benefit from initialization.  Some impact from initialization is retained out to 4 years ahead (not shown) and there are also signs of prediction skill present for the frequency of societally important climate extremes such as daily temperatures and hurricane numbers (Eade et al 2012, Smith et al 2010). 

These results, together with assessments of long-term individual model skill using retrospective forecasts (Smith et al 2007,2010, Pohlmann et al 2009, 2013, Chikamoto et al 2012; Hazeleger et al 2013, Doblas-Reyes et al 2013, Knight et al 2014, Meehl et al 2014), represent good evidence that the forecasts, accompanied by information on track-record performance, can be of benefit to WMO members. Figure 2 from Smith et al. (2010) shows widespread long-term skill for the 1-5 year period calculated from retrospective forecasts. We therefore recommend that the forecasts are made widely and routinely available through WMO CBS procedures and protocol. This would include WMO designation of centres willing to commit to a continued exchange defined by a minimum set of products and service criteria. We also recommend that a Lead Centre for coordinating the exchange and displaying individual and multi-model forecasts is designated. The Met Office has developed the capacity for this Lead Centre role and offers to continue coordination of the existing decadal exchange under these more formalized arrangements. Establishment of an operational multi-annual to decadal prediction capability will be a significant contribution to the CSIS of the GFCS. In the next section we propose minimum requirements for the designated centres and Lead Centre.

2. Proposed minimum requirements for near-term climate prediction centres and associated lead centre
It is evident from Table 1 that only one of the contributing centres (Met Office, Exeter) is also a WMO-designated Global Producing Centre for long-range forecasts (GPC).  Thus an optional extension of the GPC minimum requirements to include near-term climate prediction does not seem the best way forward. A possible alternative approach is to define GPC areas of specialization, for example GPC(subseasonal); GPC(seasonal); GPC(near-term climate). A centre may then apply for GPC designation in one or more of these areas of responsibility. In the following sections we propose designation criteria and minimum product requirements for GPCs with specialization in near-term climate prediction. We also propose similar criteria for an associated Lead Centre. A staged implementation is envisaged beginning with ensemble mean real-time forecasts and verification and developing within 2 years of designation to include full hindcast exchange, probabilistic forecast products and hindcast verification. Designated centres would need to be prepared to participate in Stage 1 and Stage 2.  The second stage of the implementation could also consider additional products such as forecasts of indices, particularly where these show good skill (e.g. Atlantic Multi-decadal Variability).

It is a question of discussion for the ET-OPSLS whether centres using empirical methodology would be eligible apply for GPC status. They may not be able to supply all the global fields listed below. However, there are precedents for making exceptions if the input increases the value of the proposed annual consensus statement (see section 2.2). For example in the seasonal forecast exchange GPCs operating 2-tier systems are exempt from supplying SST forecasts.

2.1 GPCs with specialization in near-term climate prediction (NTCP)
Stage 2 activities are marked with an asterisk.

Designation criteria

Global Producing Centres (GPCs) specialising in near-term climate prediction shall:

· Prepare, with at least annual frequency, global forecast fields of parameters relevant to multi-annual to decadal prediction
· Make available on the WMO Information System (WIS) a range of these products. The proposed minimum list to be made available is below. 
· Provide an agreed set of forecast and hindcast* variables to the associated Lead Centre

· Prepare verification statistics as defined below.
· Make available on a website up-to-date information on the characteristics of its global decadal prediction system. 
Minimum forecast products

1. Global maps of ensemble mean anomalies with indications of ensemble spread for the following variables averaged over at least year 1 and years 1-5 of the forecast:

· near-surface air temperature;

· precipitation;

· sea level pressure.

2. *Global maps of probability for tercile categories (or other events) for the following variables for the following variables averaged over at least year 1 and years 1-5 of the forecast:

· near-surface air temperature;

· precipitation;

· sea level pressure

3. Ensemble mean annual global mean near-surface temperature and indications of ensemble spread, for every year of the forecast.

Verification 

Hindcast*:
Scores should be calculated on at least 15 retrospective forecasts.  The verification products that should be made available for near-surface temperature, precipitation and sea level pressure are:

· global maps of grid-point temporal correlation of the ensemble mean

· global maps of Relative Operating Characteristic (ROC) scores for specified categories

· Reliability and sharpness diagrams for specified categories for the agreed geographical regions.

Real-time:

· Side-by-side global maps of ensemble mean predicted and observed anomalies for temperature, precipitation and sea level pressure for at least year 1 and years 1-5. Regions where the observations lie outside the 5-95% model range will be highlighted with stippling;
· Spatial pattern correlation coefficients between observations and ensemble mean forecasts for global fields of temperature, precipitation and sea level pressure

· Observed annual mean global temperature over plotted on previous forecasts.

2.2 Lead Centre for Near-Term CLimate Prediction (LC-NTCP)
Centres designated as Lead Centre for Near-Term Climate Prediction (NTCP) shall:

· Collect an agreed set of hindcast* and forecast data from Global Producing Centres specializing in NTCP;

· Make available on a web site agreed lead centre (LC) products in standard format, including multi-model products

· Generate verification (as above*) for individual GPC forecasts and the multi-model and display in standard format;

· Redistribute digital hindcast* and forecast data for those GPCs that allow it;

· Maintain an archive of the real-time GPC and MME forecasts;

· Promote research and experience in NTCP techniques and provide guidance and support on NTCP to GPCs, RCCs and NMHSs;

· Based on comparison among different models, provide feedback to GPCs about model performance;
· coordinate an annual consensus prediction product giving global prospects for the next 1-5 years.
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Table 1: Summary of participating centres, prediction system resolution and forecasts exchanged. (from Smith et al. 2012)
	Name
	Institute
	Method
D: Dynamical

E: Empirical
	References
	Start month
	Resolution a
Atmosphere (A) Ocean(O)
	Ensemble size

	
	
	
	
	
	
	2011b
	2012b
	Uninitialized

	CCCMA
	Canadian Centre For Climate Modelling and Analysis 
	D: Full field initialization
	Merryfield et al 2012,  Fyfe et al 2012, Boer et al 2012
	Jan
	A: 2.8x2.8 L35

O: 0.94x1.4 L40
	10
	10
	10

	GFDL
	Geophysical Fluid Dynamics Laboratory, USA
	D: Full field initialization
	Zhang and Rosati 2012, Zhang et al 2007
	Jan
	A: 2.5x2.0 L24

O:1.0x1.0c L50
	
	10d
	10d

	IC3/KNMI
	Institut Català de Ciències del Clima, Spain and Royal Netherlands Meteorological Institute
	D: Full field initialization
	Hazeleger et al 2010, 2012, Du et al 2012
	Nov
	A: T159 L 62

O: 1x1 c L 42
	10
	10
	3

	MIROC5
	University of Tokyo, National Institute for Environmental Studies, and Japan Agency for Marine-Earth Science and Technology, Japan
	D: Anomaly initialization
	Tatebe et al. 2012, Chikamoto et al 2012
	July, Oct, Jan
	A:1.41x1.41 L40

O:1.41x0.80 L50
	9
	9
	12e

	MOHC
	Met Office Hadley Centre, UK
	D: Anomaly initialization
	Smith et al 2007, 2010
	Sep
	A: 3.75x2.5 L19

O: 1.25x1.25 L20
	10
	10
	10

	MPI
	Max Planck Institute, Germany
	D: Anomaly initialization
	Matei et al. 2012, Müller et al. 2012
	Jan
	A: T63 L47

O: 1.5x1.5 L40
	10
	10
	3

	MRI
	Meteorological Research Institute, Japan
	D: Anomaly initialization
	Yukimoto et al. 2012
	July, Oct, Jan
	A:1.125x1.125 L48

O: 1.0x0.46 L51
	9
	9
	4e

	RSMAS
	Rosenstiel School of Marine and Atmospheric Science, University of Miami, USA
	D: Full field initialization
	Kirtman and Min 2009, Collins et al 2006
	Jan
	A: 2.5x2.5

O: 1x1
	3
	3
	

	SMHI
	Swedish Meteorological and Hydrological Institute
	D: Anomaly initialization
	Hazeleger et al 2010, 2012
	Sep
	A: T159 L 62

O: 1x1 c L 42
	3
	7
	3

	NRL
	Naval Research Laboratory, USA
	E: Multiple linear regression
	Lean and Rind 2008, 2009, Kopp and Lean 2011
	Jan
	A: 5x5
	
	1
	

	Reading (AR1)
	University of Reading, UK
	E: Trend plus auto-regression
	Ho et al 2012
	Jan
	O: 1x1
	1
	1
	

	Reading (CA)
	University of Reading, UK
	E:Trend plus constructed analogue
	Ho et al 2012
	Jan
	O: 1.0x1.0 (Atlantic only)
	1
	1
	


aDegrees longitude x latitude, or spectral (T159≈1.125o), L vertical levels    bThe first calendar year of the forecast     cReducing to 1/3o latitude at the Equator   dOnly ensemble mean data were provided      eEnsemble consists of simulations with RCP2.6, RCP4.5, RCP6.0 and RCP8.5
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Figure 1: Forecast and observed temperature anomalies for 2011. (a)-(j) Ensemble mean forecast from each prediction system, showing the first calendar year of forecasts starting between 1st September 2010 and 1st January 2011. Average forecasts ((k) and (l)) are for those systems for which uninitialized projections are available (see Table 1 for further details). The stippling in these indicates where the 5-95% forecast confidence range (diagnosed from the spread of the individual ensemble members) is warmer (red/white) or cooler (blue/black) than the observations. Observations (m) are taken from HadCRUT3 (Brohan et al. 2006). All anomalies are degrees centigrade relative to the average of the period 1971 to 2000. 
From Smith et al. 2012
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Figure 2: a) Temporal correlation skill for forecasts of 1-5 year average (June to November) near-surface temperature from the Met Office decadal prediction system. Skill is calculated from hindcasts started annually over the period 1960 to 2005. Hindcasts are initialised in the November preceding the 1-5 year period start. Stippling is plotted where skill is significant at the 95% level. b) Difference between (a) and corresponding predictions made without initialisation of the ocean-atmosphere state. Stippling is plotted in regions where the difference in correlation skill is significant at the 95% level.

From Smith et al. 2010
(Group photo: Joint CBS-CCl ET-OPSLS with WCRP WGSIP)  
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