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Summary and purpose of document

This document provides information on developments and work of the Expert Team on Extended- and Long-Range Forecasting, in particular since the session of CBS-XIII (2005).  This includes designations of GCPs, the implementation of the verification system SVSLRF, and the development of the LRF-MME.  As well this document provides the view of the ET on the future work of the team.  
Action Proposed  

The meeting is invited to consider the information with the view to propose to CBS-XIV future activities for the Expert Team.  
Activities and Future Plans of the Expert Team on Extended- and Long-range Forecasting

Richard Graham, Met Office Hadley Centre (chair of the ET-ELRF)

1. Introduction

The underlying aim of the ET-ELRF is to help coordinate improvements to the integration, usefulness and delivery of extended and long-range forecast products to the world-wide meteorological community. This aim is progressed by promoting common standards in forecast output and verification, and by coordinating the development of infrastructure within the GDPFS (i.e. new RSMC-type nodes) necessary to achieve these objectives. The ET’s objectives are elaborated in 10 Terms of Reference (ToRs – Annex 1). Considerable progress has been achieved against most of the objectives in recent years. Key achievements since the last ICT meeting are summarized below.

2. WMO designation of Global Producing Centres (GPCs) for Long-range Forecasts
In order to promote coordination in forecast and verification output, the ET has developed minimum criteria that forecast centres must adhere to in order to be designated GPCs. Recommended criteria were finalised at the ET meeting of April 2006, endorsed by the ICT on DPFS in June 2006, and used to assess applications for GPC status at CBS Ext. 06 (December 2006). The process of designation follows a procedure already defined for RSMCs. The basic criteria are listed below (details are elaborated in the Manual on the GDPFS).

To be designated as a GPC, centres must:

· Have a fixed production cycle and time of issuance;
· Provided a limited set of products as determined by Appendix II-6 of the Manual;
· Provide verification as per the WMO Standard Verification System for Long-Range Forecasts (SVSLRF);
· Provide up-to-date information on the methodology used;
· Make products accessible through the GPC website and/or disseminate through the GTS and/or the internet.
(Note: A brief list of additional product types and information that may be supplied by GPCs on request was developed by the ET at its Beijing 2008 meeting – see Doc. 6(1)) 

At CBS Ext. 06, nine centres were designated GPCs. At the ET meeting of April 2008 a further centre, the Hydromet Centre, Russian Federation, was acknowledged to have achieved the necessary GPC criteria. Accordingly it will be recommended to CBS 2009 that the Hydromet Centre is awarded GPC status. Two additional centres, CPTEC (Sao Paulo, Brazil) and the South African Weather Service (SAWS - Pretoria) have submitted applications for GPC status, and are currently being assessed by the ET-ELRF. Further details are provided in Table. 1.

	GPC
	System configura-tion
	Resolution (atmosphere)
	Hindcast period
	LC-LRFMME contributor

	Beijing
	coupled
	T63/L16
	1983-2004
	

	ECMWF
	coupled
	T159/L62
	1981-2005
	

	Exeter
	coupled
	2.5x3.75/L19
	1987-2001
	

	Melbourne
	coupled
	T47/L17
	1980-2006
	√

	Montreal
	2-tier
	4 models: T32/63/95, 2x2
	1969-2004
	√

	Seoul
	2-tier
	T106/L21
	1979-2006
	√

	Tokyo
	coupled
	T63/L40
	1984-2005
	√

	Toulouse
	coupled
	T63/L91
	1979-2007
	

	Washington
	coupled
	T62/L64
	1981-2004
	√

	Moscow (pending)
	2-tier
	1.1x1.4/L28
	1979-2003
	√

	Pretoria (applied)
	-
	-
	-
	-

	Sao Paulo (applied)
	-
	-
	-
	-


Table. 1 Status of GPCs in September 2008, with a summary of the forecast system configurations (more details may be found at http://www.wmolc.org)

3. Lead Centres for Long-range Forecast Multi-Model Ensembles (LCs-LRFMME)

The concept and functions of LCs-LRFMME have been developed and refined by the ET following initial discussions at a workshop of GPCs held at Jeju, Korea, 2005. The concept was endorsed by Cg-XV (2007). Considerable practical progress has now been made. The ET have finalised recommendations on the proposed functions of LCs-LRFMME (detailed in Doc. 6(1)). KMA and NCEP have jointly developed the capability of a LC-LRFMME, including a website providing much of the recommended functionality (http://www.wmolc.org).

A range of functions are proposed for LCs-LRFMME. However there are two central themes:

· to provide a single portal from which users (RCCs, NMSs, GPCs, Regional Climate Outlook Forums – RCOFs) can access GPC graphical and digital output;
· to promote research in to, and to generate and provide multi-model products from the GPC forecasts.
Provision of a single portal for GPC information addresses current difficulties experienced by users in merging GPC output into a consolidated forecast for their region. Data formats and forecast visualisation products have developed independently at the different centres, and consequently GPC forecasts are currently available in varying digital formats and visualised on GPC websites using a wide variety of graphical approaches with no consistent contouring intervals or colour shading conventions and no consistent set of geographical domains. This makes inter-comparison of forecast signals from different GPCs difficult, and there is evidence that this discourages users from making collective use of GPC output. The LCs-LRFMME will thus provide a much needed conduit for GPC information. The full list of functions proposed by the ET’s Beijing (2008) meeting is below.

1) Maintain a repository of documentation for the system configuration of all GPC systems;

2) Collect an agreed set of forecast data from GPCs;

3) Display GPCs forecasts in standard format;

4) Promote research and experience in MME techniques and provide guidance and support on MME techniques to GPCs, RCCs and NMHSs;

5) Based on comparison among different models, provide feedback to GPCs about the models performance; 

6) Generate an agreed set of Lead Centre (LC) products; 

7) Provide web pages to satisfy requirements for regional display of Lead Centre products (e.g. for RCOF coordinators);

8) Where possible verify the LC products using the SVSLRF;
9) Redistribute digital forecast data for those GPC’s that allow it;

10) Handle requests for the password for the website and data distribution; maintain a database recording the users who have requested access to data/products and the frequency of access;

11) Maintain an archive of the real-time GPC and MME forecasts.

The forecast information to be made available by LCs-LRFMME has been defined using two levels: core information and additional information as summarised below. Each level includes both digital and graphical products.

Core information:

a) GPC digital products: 

Global fields of forecast anomalies as supplied pre-calculated by GPCs using their hindcast climatologies. Specifically, monthly mean anomalies for individual ensemble members (and the ensemble mean) for at least each of three months following the month in which the forecast is submitted, for the following variables:

· 2m temperature

· Sea surface temperature]

· Total precipitation

· Mean sea level pressure

· 850hPa temperature

· 500 hPa height

It is hoped than all designated GPCs will participate in this level of data exchange.

b) Graphical products

Plots and maps for each GPC forecast displayed in common format on a website for the above variables and for selected regions.

· ensemble ‘plumes’ of Niño SST indices (1-month means);
· ensemble mean anomalies;
· probabilities of above/below median;
· model consistency plots (i.e. maps showing the proportion of models predicting the same anomaly sign);
· multi-model probabilities of above/below median.
Additional information comprises global forecast fields and corresponding hindcasts for the fields listed above. All GPCs are encouraged to participate in this level of exchange, however it is recognised that supply from some GPCs will be limited by data policy. Graphical products generated from additional data are defined as:

· tercile category probabilities;
· model consistency plots for the most likely tercile category;
· multi-model probabilities for tercile categories, using various established and experimental multi-modelling methods.

3.1 Summary of progress made by the KMA/NCEP developing LC-LRFMME 

Progress to date includes the following:

· a website has been developed to make products and information available to users (http://www.wmolc.org);
· a repository of information on the GPC system configurations has been set up and is available on the website (the information in Table 1 is extracted from this repository);
· data exchange formats have been refined and agreed, and there is ongoing monthly ingestion of core and additional data from 6 centres (5 GPCs and the Hydromet centre, Moscow). The 6 centres so far participating are indicated in Table 1. Data is available for download by registered users;
· graphical products have been developed and are available on the website, specifically :

· GPC ensemble-mean forecast maps, in a common graphical format, for each specified variable (Fig. 1);
· further products are in development and currently distributed to GPCs by email:

· multi-model ‘anomaly sign consistency’ plots (Fig. 2);
· Nino3.4 plumes.
· At time of writing 29 users have so far registered for access (including the GPCs themselves). Note: access is restricted to recognised GPCs, RCCs, NMHSs and institutions hosting RCOFs (e.g. ACMAD, ICPAC), see Doc. 6(1) for details. Additionally, in December 2007, GPC data were supplied (with GPC agreement) for use in developing seasonal forecasts for malaria control in southern Africa. 

Example graphical products generated from core information by the developing KMA/NCEP Lead Centre are provided in Figs. 1 and 2. Fig. 1 shows ensemble-mean temperature forecasts from 6 GPCs (including Moscow). The identical map domain is user selected and the consistent shading convention allows ready comparison of the predicted anomaly sign.

Provision of multi-model forecast products will enable users to benefit from the improved skill (on average) and better assessment of prediction uncertainties available from multi-model methods. Example multi-model products developed so far are provided in Fig. 2, and provide information on the number of participating models with predicted ensemble-mean anomalies of the same sign. 

3.2 Plans for future work at the LC-LRFMME

Plans under consideration for future work include:

a) LC-LRFMME products:

· refinement of graphical displays (i.e. ‘postage stamp’ displays of GPC output), consider user defined contouring intervals;

· develop multi-model probability forecast maps, utilising the GPCs ensemble members (e.g.  probability of above/below median and, from the additional data, probabilities of tercile categories);
· develop products for other variables and climate indices (e.g. SOI)  

· ‘fixed’ (rather than user selected) map domains may be required for users with limited IT resources;

· Further development and promotion of multi-model methods.

b) Coordination with the Lead Centre for the Standard Verification System for Long-range Forecasts Coordination (LC-SVSLRF) 

· coordination is needed in a number of areas including:

· the below/above median products planned for issue by the LC-LRFMME are not specified as requiring verification in the SVSLRF;
· map domains for graphical products need to be matched for forecast and verification products (currently map-style verification is available only on the global domain); 

· a way of displaying forecast and verification information ‘side-by-side’ should be explored;
· coordination is required in verification and display of the MME products generated by the LC-LRFMME. These may include diagnostics showing the benefit of the multi-model over the individual models.

· the potential benefit of co-locating the two centres at some time in the future should be considered

c) Promotion of the information available and review of feedback

· There is a need to promote the available products to the user community and to encourage feedback. Timing of promotion activities should follow after designation of KMA/NCEP as a LC-LRFMME, further development of its products and coordination with the LC-SVSLRF verification products.

d) Guidance on interpretation and use of the LC-LRFMME products could be developed by the ET and made available of the LC-LRFMME website.  An initial draft of such guidance was input to the CCl-CBS IT meeting on Designation of RCCs, and could be further developed (Annex 2).
4. Verification issues and the Lead Centre for the Standard Verification System for Long-range forecasts (LC-SVSLRF)

4.1 The LC-SVSLRF (co hosted by WMC Melbourne and RSMC Montreal)

The LC-SVSLRF and its associated website (http://www.bom.gov.au/wmo/lrfvs) have been fully functional for 2 years. Verification data received from GPCs have been processed to provide skill diagnostics and maps on the website, creating a repository of hindcast verification for the GPCs forecasting systems. Support to GPCs has been provided in the form of documentation of the skill scores, software for calculating the scores, and access to the observation datasets specified by the SVSLRF (which can be downloaded from the website).

It is not mandatory for GPCs to provide the SVSLRF scores, required for GPC designation, to the LC-SVSLRF – but it is strongly encouraged. Population of the website with the scores required from GPCs increased markedly during the designation process. The status as of April 2008 is summarised below. Note: Level 1 and 2 scores refer respectively to diagnostics aggregated over regions (reliability diagrams and ROC curves); Level 2 scores to maps of scores calculated at grid-points. 

· Beijing, Tokyo, Toulouse, Washington and Montreal have submitted all scores;

· Exeter have submitted all scores except maps of MSSS and its decomposition terms;

· Melbourne have submitted everything at all lead times except ROC area maps and the diagrams (ROC or reliability diagram) because an ensemble run in hindcast mode has only recently been completed;
· Seoul have submitted just the maps associated with the MSSS and its decomposition maps;

· Because the forecast system was in the process of changing, ECMWF had submitted just the aggregated scores (level 1).  The rest of the scores are on their web site. Full submission of scores with the new forecast system is planned for October 2008;

· IRI (not yet a GPC) have submitted everything but the level 2 maps (ROC area, MSSS, etc.);

· Moscow (GPC designation pending) have submitted level 1 and 2 scores (except for MSSS); 

· Sao Paulo (CPTEC – GPC application received) has submitted MSSS and decomposition maps for precipitation and T2m for DJF.

Example verification maps from the LC-SVSLRF website are provided in Fig. 3 and show, for 4 GPCs, the correlation term in the Mean Square Skill Score decomposition for 1-month lead predictions of DJF precipitation.

4.2 Further development of the SVSLRF

Issues raised at the 2006 ICT meeting have been considered by the ET.

New scores (including assessment of information in the ensemble spread)

There is consensus within the ET that the SVSLRF does not require expansion with new scores at present. The ET has kept abreast of developing scores and will continue to review research into new potential skill measures. The Level 1 and Level 2 scores of the SVSLRF are considered sufficient for the key intended purpose of guiding development of consensus forecasts – weighting (subjectively) GPC forecasts according to skill.  The existing SVSLRF scores are also appropriate for use with MME products and ERF products.  There are also practical considerations: the SVSLRF should be a limited set of scores for operational exchange which measure skill for the required list of GPC forecast products. The level of forecast precision associated with the required GPC products (i.e. tercile categories) is considered appropriate given current prediction capabilities. Verification of forecast products with higher stratification (e.g. ‘extreme’ events) should be encouraged but need not, as yet, be part of the SVSLRF. 

Note: The level 3 scores of the SVSLRF (verification contingency tables at grid-points) were intended to enable users to objectively weight GPC forecasts according to skill. In practice, exchange of this level of information has proved overwhelming, and is considered to provide little value at high computing cost.  Consequently the ET is reconsidering the benefit of level 3 information.

Calculation of confidence intervals on skill scores

The ET acknowledges the importance of providing estimated confidence limits on scores. Work to recommended procedures is a future priority.  

Standardisation of methods/datsets

For calculation of tercile boundaries the ET has recommend a counting method, described in the WMO Guide for Climatological Practice.  The recommended hindcast period is now 1981-2001.

Cross-validation is currently mandatory in calculation of scores for both calibrated and re-calibrated (i.e. skill calibrated) dynamical products. Further work is still required, however, to assess the value of cross-validation for calibrated products.

4.3 Plans for future development of the SVSLRF and LC-SVSLRF

The LC-SVSLRF:

At its 2008 meeting the ET agreed that the main priority areas for the LC-SVSLRF were:

· continue building the repository of SVSLRF scores provided by GPCs (not all scores are currently available for all GPCs);
· liaise with the LC-LRFMME to work towards a consistent presentation of the forecast and verification products and a method of simultaneous display.  

The SVSLRF:

· review required verification in light of new LC-LRFMME products (e.g. above/below median probabilities);
· develop recommendations for providing confidence limits on skill scores;
· develop advice for dealing with biases in verification scores introduced by observed climate trends over the hindcast period 

· when guidance on the definition of ENSO events is available, review recommendations on stratifying skill scores according to the state of ENSO;
· develop further understanding of the value of cross-validation in skill assessment of calibrated (i.e. simple bias corrected) dynamical forecasts;
· review new scores as they are developed with a view for inclusion in the SVSLRF.
5. ET-ELRF collaboration with CCl

The ET made written input to the CCl-CBS Intercommission Technical Meeting on Designation of Regional Climate Centres (RCCs), Geneva, 21-22 January 2008, advising on amendments to proposed functions of RCCs. The ET further reviewed the revised functions for RCCs at its 2008 meeting and recommended them, with slight revision, for CBS endorsement.

It would be appropriate for ET representatives to promote the GPC and Lead Centre products at RCOFs and associated capacity building sessions.

The ET reviewed a position paper on seasonal forecasting from the CLIVAR Working Group on Seasonal to Interannual Prediction, and provided specific input on infrastructure and verification activities guided by the ET-ELRF. The position paper is available at http://www.clivar.org/organization/wgsip/wgsip.php
In other cross-commission work the ET has reviewed the data needs for global LRF and passed a revised document detailing the needs to the chairman of the ET on Evolution of the Global Observing System.

6. Extended range forecasting (11-30days ahead)

A number of GPCs are engaged in operational prediction on timescales that cover all or part of the ERF timescale.  At most, but not all, centres ERF and LRF activities are closely connected, and are generally under the remit of the same research group with related dynamical models used in prediction for the two timescales. For this reason, the team agreed that it was appropriate that ERF and LRF be included in the terms of reference of a single Expert Team.  However, it was noted that responsibility for both timescales would potentially restrict the attention given to each. It was agreed that the Team would monitor the practicalities of its expanded remit, and report back to CBS.  Some indication of priorities in the ET’s ToRs may help in this regard. For example with the current need to consolidate products from the LC-LRFMME and the LC-SVSLRF and to promote their activities (particularly in light of the emphasis on seasonal forecasting at the World Climate Conference-3), there would seem a need to continue with seasonal forecasting as the highest priority for at least the next two years. 

It was noted that there is currently little uniformity between centres in ERF outputs, with differences in, for example, issuance times and update frequency, sub-division of the 11-30 day period, and in the specific quantities predicted.  Some convergence of forecast outputs from operational centres would be required before a meaningful exchange of ERF data could take place.  Once variables and time averaging (if any) were agreed, a simple exchange of anomalies relative to the hindcast climatology (as in the ‘core’ information defined for the LC-LRFMME) would be relatively straightforward.  However, an exchange of hindcasts would have complications for centres which‘re-make’ the hindcasts ahead of each forecast – a practise which ensures post-processing adjustments are automatic following any changes to the prediction model. Frequent exchange of large hindcast datasets would not be practical.

The ET agreed that, as development of ERF capability is relatively new at some centres, it would be timely to begin the definition of recommended infrastructure for ERF. However, with the remit of the current ET now covering both infrastructure and verification (formerly dealt with by two teams), clear priorities would need to be agreed. First steps to guide exchange and convergence between centres could include

· a questionnaire to GPCs and other centres to further clarify the status of activities in extended range prediction;

· a workshop on infrastructure and verification of ERF.

7. Inter-annual and decadal timescales

The definition of ‘long-range’ is up to 2 years ahead. Some centres are extending operational seasonal forecasting to inter-annual time-scales. Decadal forecasting is of considerable interest in climate change adaptation, and is arguably more related to seasonal forecasting (through its use of observed initial conditions) than to centennial-range climate prediction. The ICT may wish to consider the future role of the ET-ELRF in developing infrastructure and standards in these activities.

8. Promotion of activities to the user community

As forecast and verification products becoming increasingly available from GPCs, the LC-LRFMME and the LC-SVSLRF there is an increasing need to promote the products, develop guidance on their use, and to seek user feedback. Some possible activities to help achieve this are listed below,
· formal notification to WMO members, from WMO secretariat, of the availability of GPC products and (after designation) LC-LRFMME products

· prepare an article describing GPC and LC-LRFMME products and their benefits for publication in  the WMO bulletin.
· a workshop on practical long-range prediction including GPCs, LC-LRFMME, LC-SVSLRF, NMSs, RCCs and RCOF coordinators;

· representation of ET members at RCOFs in 2009, particularly the capacity building sessions, to demonstrate the use of GPC/LC-LRFMME/LC-SVSLRF products (both graphical and digital) and to gather feedback. In addition to training in the use of the products, the aim would be to achieve ‘traceable’ impact of the forecast products – if appropriate given skill - in the RCOF consensus forecast. This may need some short-term activity from the LCs to ensure forecast and verification products are available for the RCOF region. It would also require agreement and coordination with the institutes hosting the RCOFs. 

· World Climate Conference-3: Our participation could range from

·  presentations on GPC and Lead Centre products

· if the representation at RCOFs can focus on PRESAO (West Africa), usually held May/June at ACMAD, a case study of the use of the products could be developed ahead of the conference and form one presentation. 

· it may be possible to have a stall at the conference at which we could give live demonstrations of the web products.

· Building capacity to responses to predictions of (seasonal) climate variability will assist capacity to adapt to climate change. This is becoming increasingly recognised, and it would be a useful theme to develop at WCC-3. Time may be too short to develop practical demonstrations of this idea at work. However, through liaison with e.g. ACMAD it may be possible to include this theme to some degree at PRESAO and incorporate the results in the case study presentation at WCC-3. 

9. Future development of long-range forecast prediction models and possible implications for the SVSLRF and data exchanges with Lead Centres
In many centres current long-range forecast models have been adapted from those used in NWP or climate change prediction, with little specific development to optimise performance for seasonal timescales. With increasing interest in seasonal prediction, this situation is now changing. In particular there is much research interest in the need for higher resolution long-range prediction models. For example, higher resolution models are better able to capture relatively small-scale, short-lived features which may trigger ‘blocking’ - and may therefore have significant benefits for prediction on longer timescales. The computational expense associated with long ensemble runs of a high resolution model makes long hindcast periods, recommended by the SVSLRF, difficult to achieve. Moreover, if model improvement is rapid with many operational changes, hindcasts need to be generated frequently – adding to the impracticality of long hindcast periods. Note: The next generation Met Office LRF system will re-make hindcasts ahead of each monthly update, to allow for a program of rapid model development.
There is also an argument that skill assessments based on long hindcasts are likely to under-estimate current levels of prediction skill, since the important global network of subsurface ocean observations provided by ARGO floats did not reach maturity until around 2005. 

In summary whilst the ET-ELRF must continue to work towards standards in operational seasonal prediction, care must be taken that such standards do not become a hindrance to new initiatives designed at improving the skill of the models. Improvement in prediction skill is, of course, central to increasing the benefit of forecasts to the user.  
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Fig. 1: Example output available on the developing KMA/NCEP LC-LRFMME website. Forecasts shown are 1-month lead ensemble-mean predictions of JJA 2008 2m temperature anomaly for Europe and northern Asia from five GPCs (and one pending GPC, Moscow) contributing to the developing KMA/NCEP LC-LRFMME.
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Fig.2: Model consistency products showing the number of models (out of 5) with predicted ensemble-mean anomalies of the same sign. For 1-month lead predictions of ASO 2008 anomalies in 500hPa geopotential height, 850hPa temperature, MSLP, precipitation and 2m temperature.
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Fig. 3: Example verification plots from the LC-SVSLRF website showing term 1 of the Mean Square Skill Score decomposition (term 1 is related to correlation). Scores are for 1-month lead prediction of DJF precipitation. Note the verification dataset used varies (datasets used are CAMS-OPI, GPCP, Xie-Arkin).

Annex 1

Expert Team on Extended- and Long-range Forecasting, Terms of reference

(a) On the basis of stated requirements for LRF products and their improvements, review input from the Global Producing Centres (GPCs) to Regional Climate Centres (RCCs) and NMHSs, develop proposals for recognition of new GPCs, and concerning the development and implementation of appropriate operational infrastructure for the production, access, dissemination, and exchange of LRF including multi-model ensembles products; 

(b) Develop procedures for the exchange of LRF products between GPCs, in particular define special role for some GPCs, especially for multi-model ensemble LRF, including the definition of new standard products and formats, model output, forecast skill, etc., and defining terms and conditions for exchange;

(c) Develop new interpretation guidance to facilitate the use of extended- and long-range anomaly forecasts, with a view to contributing to the Guide on the GDPFS;

(d) In collaboration with CCl, develop the minimum set of functions and services required of RCCs in order to support the RCCs official designation and inclusion in the Manual on the GDPFS (Volume I);
(e) Report on production, access, dissemination and exchange and provide recommendations for future consideration and adoption by CAS, CCl, CBS and other appropriate bodies;  

(f) Coordinate the provision of extended- and long-range forecast verification scores and related information from GPCs for use by NMHSs and RCCs; 

(g) Encourage and monitor feedback from NMHSs and RCCs to GPCs on the usefulness of verification information provided under the scheme;

(h) Contribute to the further development of the role of the Lead Centre on Verification and of the Web site including the development and provision of relevant software and data sets; 

(i) In consultation with the Coordination Group on Forecast Verification, recommend updates to operational practices to be followed in computation of verification statistics and the information useful to attach to extended and long-range forecast products in the light of the experience and progress in research on verification activities;

(j)
In consultation with CAS (CLIVAR/Working Group on Seasonal to Interannual Prediction) and CCl, propose recommendations for improvements of the SVSLRF including for developing areas such as multi-model ensembles. 

Annex 2

For discussion re providing guidance to forecast users:

Extract from Richard Graham’s input to: CCl/CBS Intercommission Technical Meeting on Designation of Regional Climate Centres (RCCs)

In the long-range forecasting process, Members should:

1. Evaluate the current and expected state of climate modes known to have teleconnections with the region (eg. ENSO, Indian Ocean SST dipole).

2. Assess the likely seasonal climate response in the region, given the characteristics of the climate mode (eg. phase, intensity, variance from usual life cycle)

3. In light of 1 and 2, evaluate output from numerical prediction systems, including multi-model systems (provided by the GPCs and collated by the Lead Centre for Long-range Forecast Multi-Model Ensemble Prediction, LC-LRFMME).

4. In light of 1, 2 and 3 evaluate output from statistical prediction systems for the region.

5. Take account of relevant underlying climate change/trends in the region.

6. Where possible combine all prediction inputs objectively, taking account of prediction system skill, to produce a skill-calibrated consolidated probability forecast.

7. Prediction inputs are often expressed as anomalies relative to varying and non-standard climatological periods. Adjustments should be made such that the consolidated forecast is expressed relative to a standard climatology (e.g. 1971-2000), which should be stated.

8. Downscale to provide geographical detail as is feasible/appropriate

9. Decide on the necessity to issue a climate watch

10. Distribute products to users

11. When the forecast period has expired, provide observed conditions for user comparison with the forecast. When sufficient forecasts have accumulated verification should be performed using procedures in Attachment II-8.  

