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Summary and purpose of document

This document reports on progress with Global Producing Centres for Long-range forecasts and associated lead centres and future plans and recommendations made at the ET-OPSLS meeting held in April 2016
Action Proposed

The meeting is invited to review the contents and make recommendations to be taken forward to the forthcoming CBS meeting.
Annex(es):
- …….

· …….

Reference(s):
- Report of the ET-OPSLS meeting, 11-15 April 2016, which will be shortly made available at http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html
1. Review of ET-OPSLS activities


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 meeting 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 (Manual on Procedures for generating regional seasonal forecasts), and Sub Team 7 (Amendments to GPC-relevant sections of the Manual of GDPFS). This report summarises the key outcomes of these activities.

2. Recent progress with and status of the GPCs and associated Lead Centres

2.1 GPCs

There are currently 12 GPCs: Beijing, CPTEC (Brazil), Exeter, Melbourne, Montreal, Moscow, Pretoria, Seoul, Tokyo, Toulouse, Washington and ECMWF. Since the last ICT-DPFS meeting (Paris 2012) there have been no new applications for GPC status. The GPCs have been providing minimum required variables and some additional variables in a timely manner to the LC-LRFMME for at least 6 years.
There have been substantial developments to predictions systems maintained by several GPCs, providing improved services to WMO members. Developments after the last ET-OPSLS meeting in 2014 are summarised in Table 1 and include: GPC Tokyo which has implemented a higher resolution model, with improved physics, interactive sea-ice and a more advanced representation of greenhouse gases. The model shows improved prediction skill over the previous system. 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).
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. 

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  

2.2 Progress with the Lead Centre for Long-Range Forecast Multi-Model Ensembles (LC-LRFMME):

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. 

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 2.3). 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.
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. KMA and the LC-LRFMME were thanked for committing a very substantial amount of resources required for achieving this progress. ECMWF was also thanked for the cooperation in providing access to quasi real-time forecasts through the S2S database.

After some discussion among ET-OPSLS member at the 2016 Beijing meeting it was decided it would not be appropriate at this stage to 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.  
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.

The ET recommended that the LC-LRFMME convey their progress and results to the S2S project team at the next S2S steering group teleconference and consider posting a short briefing note on the Project Office website. It was agreed that, because the methodology for multi-modelling of sub-seasonal forecasts is relatively unexplored, it was important to get feedback on the pilot from the S2S steering group. The ET recommended that ways to achieve this be explored at the next S2S steering group teleconference.

It was further noted that results may be of interest to the CCl Climate Watch activity since the sub-seasonal timescale is a bridge between the medium range and seasonal forecasting timescales and could be of potential use in preparing Climate Watches or updates to the same.  

As a long-term strategy it was noted that to help minimize the delay in issuance of real-time multi-model subseasonal forecasts, operational centres should consider, and be encouraged to run respective subseasonal prediction systems on the same days of the week – so that multi-model ensembles may be constructed without requirement to wait for some contributing models’ forecasts to become available.
For those GPCs that are currently issuing subseasonal forecasts, the ET strongly recommended that they make available to WMO members the forecast products based on the minimum list of variables that was prepared by the expert meeting of ET-ELRF in 2012. The list includes the MJO diagnostic particularly relevant to the sub-seasonal range and contains all the variables that are currently part of the pilot real-time exchange with the LC-LRFMME. 
Input from 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.
2.3 Progress with the Lead Centre for the Standard Verification System for Long-Range Forecasts (LC-SVSLRF):

The LC-SVSLRF has been running for more than 12 years. However, apparently only a few GPCs have 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 GSCU. In fact, it is the development of a verification capability to serve the Global Seasonal Climate Updated (GSCU) that 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. 

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. ST2 was tasked to revisit the SVSLRF standards for real time verification and the role of Lead Centres.
3 Progress with Global Seasonal Climate Update (GSCU)
GSCU has been developing since 2011 and is currently in a well advanced pilot phase. 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.

ET-OPSLS agreed that in due course a release plan, including issuance dates, would be needed for the GSCU to both promote the operationalisation and to prepare for media interest. It was noted that the GSCU supplementary document is large and could be hosted on the LC-LRFMME website rather than circulated as an attachment. It was also noted that the verification information in the supplementary document could potentially be removed as this will soon be available on the LC-LRFMME website. Other suggestions from the Pune workshop included moving as soon as possible to rolling 3-month seasons and including verification of the previous forecast. The ET-OPSLS agreed that these should be considered, but as possible early upgrades to the GSCU after it becomes operational. It was suggested that the ET-OPSLS should be included as reviewers of the developing and operational GSCU. Responses would be required within a given time interval – with lack of response by the deadline interpreted as satisfaction with the text and contents. 

The LC-LRFMME emphasised that the cut-off date for GPC outputs to be included in the GSCU is the 15th of the month and urged GPCs to bring their forecast data delivery to LC-LRFMME times forward to accommodate this where possible.
4 Progress with Operational Climate Prediction Workshops
4.1 Report from the First Workshop on Operational Climate Prediction 

The First WMO Workshop on Operational Climate Prediction (OCP1) was hosted by the Indian Institute of Tropical Meteorology (IITM) at its Headquarters in Pune, India, 9-11 November 2015.  The overarching aim of the workshop series, of which this was the first, is to facilitate increased interaction between, and among, the various operational climate prediction centres and the associated research communities, leading to better collective capacity to meet the climate information needs of decision makers, including support of the priority sectors of the GFCS: agriculture, health, water, energy and disaster risk reduction. The workshop gathered together participants from GPCs, RCCs, RCOFs and NMHSs as well as a representative from the research community (WGSIP) and was deemed by all to be successful.  Sub Team 1 (with responsibility for organising the workshops) was thanked for their planning and preparation of this workshop.

A brief write up with presentations from break out groups on a) the Climate Services Toolkit (CST), b) the GSCU and c) on developing a framework for a guidance document for recommended long-range prediction practices, is available at: http://www.wmo.int/pages/prog/wcp/wcasp/workshops-opc.php. A full report is under preparation.

The development of a framework for a guidance document for recommended long-range prediction practices was the major focus of the workshop. The workshop participants were briefed on the operational practices for producing long-range forecasts used at four NMHSs, three RCOFs, three RCCs and three GPCs. These were, respectively:

NMHSs: Cote d’Ivoire, Myanmar, Jamaica and the Philippines.


RCOFs: The Central American Climate Outlook Forum (CACOF); the Association of Southeast Asian Nations Climate Outlook Forum (ASEANCOF); and the Caribbean Climate Outlook Forum (CARICOF).


RCCs: RCC-Africa; RA VI (Europe) RCC-Network and RCC-Tokyo.

 
GPCs: Washington (CPC); Montreal (CMC) and Melbourne (BoM)

The floor was then opened up first to other participating NMHSs, RCOFs, RCCs and GPCs to brief the meeting on methodologies used at their centres, and then for general discussion. A key finding, also confirmed by a pre-workshop questionnaire, was the very wide diversity in methodologies used to generate seasonal outlooks, and ranged from: unmodified use of GPC output to multi-system methods relying on many inputs (statistical and dynamical) as well as subjective modification. To operate collaboratively in a Global Framework, some convergence on standards is required and a guidance document on methodology will facilitate that. Other key points noted were:

· Where several forecast inputs are used – there is frequently little information or understanding on the relative skill levels of the inputs.
· Improved access to GPC hindcast and forecast digital data is needed. 
· Capacity training as well as institutional development are ongoing requirements at many NMHSs and some RCCs.

· Clear and systematic verification of GPC outputs is needed as well as guidance on how to use verification to select appropriate models for use for in a particular region. 
· With some centres now issuing subseasonal forecasts and with the real-time S2S pilot developing at LC-LRFMME, there is a growing need to develop verification products for sub-seasonal forecasts.

· Verification of real-time forecasts is conducted by some GPCs and NMHSs, but guidance on procedures for this are still needed.

· There is a need for new GPC output variables, e.g. tropical winds, AMO as well as derived parameters such as rainy season onset timing and duration and the frequency of dry days/heavy rain days. 
· There is a need for tools and guidance on how to calibrate and combine different GPC outputs (reinforcing the need for access to hindcast and forecast data).

· WMO guidance on protocols for preparing seasonal forecasts needs to cover not just technical aspects but should be sufficiently broad-based to assist wider institutional policy in supporting scientific rigour e.g. encouraging centres to resist pressures to hedge forecasts to the average category (a tendency reported by some participants).

· A clear statement on the key climate drivers for a season from the RCC would be very helpful to NMHSs to bolster their own communications to users.

· Guidance is needed on how to determine the optimum sub-national or sub-regional zones for presenting the seasonal forecast – and how centres may test the validity of their forecast zones (i.e. can forecasts be expected to distinguish differences in variability across neighbouring zones). 
· Diagnostics to help “deconstruct” the influence of climate drivers on the forecast temperature and rainfall signals (e.g. comparisons of observed and GPC teleconnection responses).

· It was recommended that the ET-OPSLS review/rationalise advice on use of single model output versus multi-model output. Since most GPCs appear not to be using a multi-model approach when preparing their seasonal forecasts.

With these inputs from the Pune workshop, and other general considerations, ST6 agreed that it had sufficient information to begin planning their first draft outlining the framework for a guidance manual. 

4.2 Discussion of next workshop and theme

The potential theme of the next workshop was discussed. This workshop is likely to be scheduled for the last quarter of 2017 and will be organised by ST1. The next workshop will continue the theme of facilitating increased interaction between and among the various operational climate prediction centres and the associated research communities and could have focus points on a) reviewing the framework for the guidance document on preparing consolidated seasonal forecasts and b) reviewing operational experience with the GSCU – which by then should have reached its operational phase; c) review of the S2S real-time pilot.

5 Progress with Manual on Procedures for generating regional seasonal forecasts
The ET-OPSLS meeting Exeter, UK, 10-14 March, 2014, recommended to form a ST on “Scoping the development of a technical guidance manual to assist with and provide some standardization for generating regional seasonal outlooks”. The recommendation was based on discussions at the Brasilia workshop which confirmed a need for technical guidance manuals to assist with and provide some standardization in procedures for using GPC output in the production of regional seasonal forecasts. The ET agreed to scope the development of such a manual using a Sub Team (ST6: on scoping development of a manual on procedures for generating regional seasonal forecasts). 
To follow up on this recommendation ST6 developed a focused breakout session during the “First WMO Workshop on Operational Climate Prediction” held in Pune, India, 9-11 November, 2015. The breakout session on “Framework for a guidance document for recommended long-range prediction practices based on the review of current long-range forecast practices” provided recommendations for the guidance document. Recommendations are stratified according to the following themes:
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

A more detailed summary of recommendations can be found in 

http://www.wmo.int/pages/prog/wcp/wcasp/documents/workshop/pune2015PPT/day3/Breaout3-Trotman_Summary_Forecast_Procedures.pdf
The ET concluded that the recommendations from the Pune workshop – together with other considerations - provide a good basis for proceeding with the development of a framework for a technical guidance manual and agreed that ST6 should remain active to begin the task – it was agreed that a first draft of the framework would be completed by the end of 2016.
6 Experimental exchange of multi-annual/decadal forecasts

A large majority of the ET-OPSLS members endorsed the concept of a Lead Centre for Near Term Climate Prediction (LC-NTCP) and recommended that the activity should proceed. The ET thus advised ST4 (Development of multi-annual to decadal forecasts) to refine the tabled document proposing the roles and functions of the LC and submit to CBS-2016, via the ET-OPSLS for further review. Key refinements requested include: terminology – the use of the term “GPC” for centres contributing decadal predictions risks confusion with GPCs for seasonal forecasts. Currently only one such GPC (Exeter) is contributing to both the informal decadal exchange and the LC-LRFMME seasonal exchange. The phrase “contributing centres” should be used. It was the view of the ET that contributing centres should not be designated by WMO, since currently a majority of them are research and not operational centres. Rather, the LC-NTCP should be designated and act as WMO’s main contact point with the contributing centres, through representation on the ET-OPSLS. The LC-NTCP should have an additional role of managing any loss of forecast contributions that might occur if a contributing centre decides to cease contributing, and of maintaining the service to WMO members through such eventualities. Also, it would be helpful to include – in the submitted document - evidence of skill for all forecast products including the 1-year ahead range. Finally, the ET thanked ST4 for its work and acknowledged the commitment of the UK Met Office in coordinating the informal decadal exchange for more than 5 years.
7 Progress with reviewing GPC-relevant sections of the GDPFS manual 
The ET noted the work of ST7 in reviewing the sections of the Manual on the GDPFS relevant to the GPCs. ET were alerted about sections of the Manual that require further review. All ET members were requested to respond with further comments by the end of June 2016 so that revisions may be prepared for the 2016 session of CBS.

8 Future plans 
8.1 Plans for Sub Teams defined under the ET-OPSLS

Four Sub Teams (STs) were implemented under the ET-OPSLS following the Meeting of the extraordinary meeting of the Implementation Coordination Team of the OPAG on Data Processing and Forecasting System (ICT-DPFS), Geneva (January 2013). At the ET-OPSLS meeting, Exeter (2014) the objectives of the Sub Teams were reviewed and new Sub Teams were created, resulting in a total of seven Sub Teams.  At the ET-OPSLS meeting, Beijing (April 2016) the Sub Teams objectives, planned activities and membership were reviewed and are provided below.

ST1: Workshops on Operational Climate Prediction – to be held in last quarter of 2017
a)  November 2016: Organising committee in place

b) February 2017: Theme, scope and aims, funding, dates and venue of next workshop 

c) July 2017: Invitations to participate issued; pre conference tasks allocated (e.g. questionnaires)

d) September 2017: near-final conference programme available

e) November 2017: workshop held and report completed

Potential themes include: 

a) reviewing the framework for the guidance document on preparing consolidated seasonal forecasts and b) reviewing operational experience with the GSCU – which by then should have reached its operational phase; c) review of the S2S real-time pilot.

Membership: Caio Coelho (Chair), Richard Graham, Jean-Pierre Ceron, Andre Kamga, Rupa Kumar Kolli, Alice Soares

ST2: Develop revised strategies for verification exchange, including for LC-LRFMME multi-model products, real-time verification and support to GSCU.

a) May 2016: remove current verification plots and replace with text explanation

b) June 2016: activate LC-LRFMME website verification and link it into the LC-SVSLRF website. Add caveats and links to GPCs own verification displays

c) June 2017: Complete LC-LRFMME changes to express website products relative to the common hindcast period (where possible).

d) December 2017: Brief reports on the following:

· The value of the MSSS in the SVSLRF – there is a growing feeling in the ET that this score is of little use to users and that the individual components are more useful than their sum
· verification for subseasonal forecasts, working with the WWRP-THORPEX/WCRP S2S project;

· verification of real-time forecasts;

· verification of extreme events (e.g. Generalised Rank Probability Score);

· confidence interval/significance values for scores

· a score for measuring success at probabilistic prediction of the onset of El Nino / La Nina events.

Membership: Arun Kumar (Chair), David Jones, Bertrand Denis, Suhee Park, Anca Brookshaw, Yuhei Takaya, Laura Ferranti, Caio Coelho
ST3: On scoping/implementation of sub-seasonal forecasts

August 2016: Clarify channels for attaining S2S feedback on the real-time pilot methodology and implement

October 2016: include additional models that wish to contribute. Finalise the starting date and change the target dates to be Monday to Sunday periods;

October 2017: Report on 1 year+ verification statistics. Recommend steps for making the pilot available to RCCs and NMHSs. Report to the 2nd WMO Workshop on Operational Climate Prediction

Membership: Suhee Park (Chair), Richard Graham, Laura Ferranti, Yuhei Takaya

ST4: Scoping/implementation of longer than seasonal forecasts

June 2016: Revise document on recommended roles and functions of a LC-NTCP on the basis of comments from the ET’s Beijing (2016) meeting and submit to ET for review.

July 2016: Revise accordingly and submit to CBS for consideration and action at CBS-16 (November 2016)

Membership: Richard Graham (Chair), Doug Smith, Arun Kumar, David Jones
ST5: New approaches for distribution of GPC hindcast and forecast data.

August 2016: submit results of the questionnaire to GPCs on data dissemination practices to the ET-CSIS ahead of their upcoming meeting (last quarter of 2016).

December 2017: report to ET on developments in the field

Membership: David Jones (Chair), Suhee Park, Bertrand Denis

ST6: Manual on procedures for generating regional seasonal forecasts.

December 2016: Generate first draft a framework for a (globally distributable) guidance document on procedures for generating regional/national seasonal forecasts.

August 2017: final framework document ready for (potential) discussion at the 2nd WMO Operational Climate Workshop on Operational Climate Prediction.

Membership: Arun Kumar (Chair), Jean-Pierre Ceron, Caio Coelho, Richard Graham

ST7: Amendments to the GPC-relevant sections of the Manual on the GDPFS.

June 2016: coordinate ET review of all GPC-relevant sections.

July 2017: finalise edits and submit to CBS for action at CBS-16.
Membership: Richard Graham (Chair), Arun Kumar, David Jones, Yuhei Takaya

9 ET-OPSLS response to Cg-17 RESOLUTION 11: “Towards a future enhanced, integrated and seamless data-processing and forecasting system”
A group of Experts representing the Technical Commissions developed the elements of the White Paper and an outline of the implementation plan. ET-OPSLS members were requested to provide comments by end of April 2016 for consideration in the White Paper and the Implementation Plan.

10 Progress with capacity building/training activities 
The work in capacity training (at RCCs and NMHSs) being undertaken by a number of GPC organisations was acknowledged. GPC CPTEC was thanked for coordinating a capacity development activity on increasing RCC/NMHSs access to GPC digital data, a priority area identified in the 2013 Brasilia workshop. This included coordinating work with NOAA to develop and make available a code to convert GPC data from GRIB to CPT format.
11. Review of the terms of reference of the ET-ELRF

It is recommended that the ToRs attached at Annex 1 are adopted, including addition of a specific activity to support CBS in the implementation of a seamless GDPFS. 
Annex 1: Proposed revisions to the Terms of Reference of the ET-OPSLS 

Terms of Reference – proposed revisions
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. 


