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Summary and purpose of document

This document provides background on the recommendations of the GPC/RCC Brasilia workshop with regard to revision of the Manual on the GDPFS, and the relevant extracts from the Manual.
Action Proposed  

The meeting is invited to consider the Brasilia workshop recommendations, make proposed changes to the relevant sections of the manual and recommend them to CBS.
Reference:
- 

Review of the Manual on the GDPFS in light of recommendations from the GPC/RCC Brasilia workshop

The GPC/RCC Brasilia workshop recommended a review of the Manual on the GDPFS both to bring it up to date in cases where the existing GPC data exchange has outgrown the initial minimum requirement and also to consider expanding the list of mandatory products and creating a new set of highly recommended products.

Relevant extracts from the report of the GPC/RCC Brasilia workshop are copied below. Relevant sections and Appendices from the current draft of the new manual are also copied (note these are in the (draft) format being developed for the new manual).

New forecast variables and products (workshop recommendation 3):

The list of GPC mandatory variables and products (Manual on the GDPFS, Volume I, Appendix II-6 4.2) should be reviewed and updated in light of the workshop outcomes by the ET OPSLS at its next (2014) meeting, and appropriate recommendations for amendments developed for further consideration by the CBS. A list of highly recommended products should also be defined. Highest priority should be given to 1) defining a list of atmospheric and oceanic indices that will become mandatory products of GPCs, 2) identifying higher order categories of 3-month averages (e.g. outer quintiles, or an alternative “extremes” definition) for which GPCs will be encouraged to issue forecasts and which will be classified as highly recommended products. These new products should be disseminated through the GPCs’ websites and/or the LC-LRFMME (to be decided by ET-OPSLS).
Further recommendations of the GPC workshop breakout group on revision of the GPC designation criteria and minimum products requirement are copied below:

Designation criteria (GDPFS Manual Appendix II-8):

• Issue frequency should be monthly.

• A date of submission of outputs to the LC should be agreed upon.

• A distinction between variables and products needs to be made.

• The forecast period should be kept to 3-months for two-tiered systems, but could be

extended for coupled models.

• The requirements for publication of verification information will need to be revised in

response to recommendations from the ET-OPSLS Task Team on Revised

Verification Strategies (TT2).
Minimum products (GDPFS Manual Appendix II-6 4.2):

• A list of atmospheric and oceanic indices should be defined, and become mandatory

products of GPCs. The indices should be disseminated through the GPC ́s website,

and a smaller list of products made available by the LC.

• Probabilities for the outer quintiles (or other higher order categories, to be agreed by

the ET-OPSLS) should become highly recommended products of GPCs.

• The sentence on product accessibility requires clarification. Mandatory variables

should be submitted to the LC, but there also needs to be a mandatory set of

products that the GPCs should make available on their own website.

• SST forcing used in two-tiered systems should be a mandatory variable.

• The list of variables needs revision – 500 hPa is useful, but MSLP and T850 may

require revision. Other variables should be added.

• GPCs should be encouraged to use standard formatting for display of their products.

Relevant extracts from the Manual on the GDPFS 

2.1.5.
Seasonal and Climate 
Numerical Prediction

Centres participating in activity 2.1.5, seasonal and climate numerical prediction, shall:

· 
· Produce global analyses of parameters relevant to seasonal and climate prediction

· Make available on the WIS a range of these products. The minimum list to be made available is given in Appendix A.II.2.1.5-a
· Produce verification statistics according to the standard defined in Appendix A.II.2.3.3, and make them available to the Lead Centre(s) for Standardized Verification System for Long-Range Forecast
· Make available on a web site up-to-date information on the characteristics of its global seasonal and climate numerical prediction system. The minimum information to be provided is given in Appendix A.II.2.1.5-b

These RSMCs are known as Global Producing Centres for Long Range Forecast (GPCs).

Products additional to the minimum list as determined by Appendix A.II.2.1.5-a may also be provided by GPCs on request by RCCs or NMCs, subject to conditions, if any, attached by the GPCs to these data and products. The list of additional data and products is given in Appendix A.II.2.1.5-c.
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Appendix A.II.2.1.5-a

MINIMUM SEASONAL AND CLIMATE NUMERICAL PREDICTION PRODUCTS

TO BE MADE AVAILABLE ON THE WIS 

	Parameter
	Coverage
	Resolution
	Forecast range or Lead Time
	Temporal Resolution
	Output Type
	Issuance Frequency

	*2-meter Temperature
	Global
	2.5º x 2.5º
	Any forecast range (lead time) between 0 and 4 months
	Averages over 1-month or longer periods (seasons)
	Calibrated outputs with mean and spread of distribution; *Calibrated probabilities for tercile forecast categories 

	Monthly or at least quarterly 

	*Sea Surface Temperature
	Global
	
	
	
	
	

	*Total Precipitation
	Global
	
	
	
	
	

	500 hPa Height
	Global
	
	
	
	Calibrated outputs with mean and spread of distribution
	

	Mean Sea Level Pressure
	Global
	
	
	
	
	

	850 hPa Temperature
	Global
	
	
	
	
	


Notes:

- All parameters should be exchanged with the LC-LRFMME (Section 2.2.4). Parameters and output types marked with an asterisk are mandatory for GPCs. 

- Output types: Either rendered images (e.g. forecast maps and diagrams) or digital data. GRIB-2 format should be used for products posted on FTP sites or disseminated through the WIS;

- Definition of lead time: for example, a three-monthly forecast issued on 31 December has a lead time of 0 months for a January-to-March forecast, and a lead time of 1 month for a February-to-April forecast.);

- “Calibrated” implies correction based on systematic errors in model climatology, using at least 15 years of retrospective forecasts;

- Information on how category boundaries are defined should be made available;

- Tercile categories should be provided, consistent with present capabilities. Information for larger numbers of categories (e.g. deciles) is foreseen, however, as capabilities increase and to match better the anticipated end user requirements;

- Indications of skill including hindcast shall be provided in accordance with Appendix A.II.2.3.3.
Appendix II.2.1.5-b

CHARACTERISTICS OF SEASONAL AND CLIMATE

NUMERICAL PREDICTION SYSTEMS
	TBD
 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Appendix A.II.2.1.5-c

ADDITIONAL SEASONAL AND CLIMATE NUMERICAL PREDICTION PRODUCTS

TO BE MADE AVAILABLE ON THE WIS 

Other Long-range Forecast data, products or other information, in addition to the minimum list in Appendix 2.3.2-a, which could also be provided by GPCs on request by RCCs or NMCs (the RCCs and NMCs would adhere to conditions, if any, attached by the GPCs to these data and products):

1. Grid point value products:

• Hindcast and forecast data for downscaling algorithms;

• Data for RCM boundary and initial conditions;

• Predicted global weekly values of SST.

2. Information to assist in building capacity in areas such as:

• Interpretation and use of extended-range forecast and LRF products;

• Downscaling techniques (both statistical and dynamical);

• Verification techniques (for local verification of RCC generated products);

• Development of local user applications for RCC downscaled products;

• Use and implementation of regional climate models.

Annex A.II.2.2.3-annex

GUIDELINES FOR FEEDBACK FROM RCCs/NMHSs TO GPCs

1. Products used (from the minimum list defined in Appendix II-6, section 4.2
).

2. Additional products used.

3. Your qualitative assessment on the following aspects of products:

(a) Accessibility and timely availability;

(b) Completeness and quality;

(c) Usefulness for your purposes.

4. How are the data processed? (For example, is any post-processing/downscaling carried out?)

5. Forecast applications that have been developed using the data.

6. Research studies that have been conducted using the data.

7. Any other comments.
2.2.4.
Multi Model Ensemble Prediction for Long Range Forecasts
Centres participating in activity 2.2.4, multi model ensemble prediction for long range forecasts, shall:

· Collect an agreed set of forecast data from RSMCs with … (GPCs);

· Make available on a web site appropriate minimum (Appendix A.II.2.2.4-a) and additional (Appendix A.II.2.2.4-b) products and GPCs forecasts in standard format
· Redistribute digital forecast data as described in Appendix A.II.2.2.4-c for those GPCs that allow it;

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

· Verify their products using the SVSLRF (cf. II.2.3.3)
· Based on comparison among different models, provide feedback to GPCs about model performance
· Promote research and experience in MME techniques and provide guidance and support on MME techniques to GPCs, RCCs and NMHSs;

These RSMCs are known as Lead Centres for Long-Range Forecast of Multi-Model Ensemble prediction (LCs LRFMME).
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2.3.3.
Coordination of LRF verification

Centre(s) participating in activity 2.3.3, coordination of LRF verification, shall:

· Provide the facility for GDPFS Centres producing LRF
 to automatically deposit their standardized verification statistics as defined in appendix A.II.2.3.3, and access to these verification statistics

· Maintain an archive of verification statistics to allow the generation and display of trends in performance

· Monitor the received verification statistics and consult with the relevant participating centre if data is missing or suspect

· Provide on its (their) website(s):

· Consistent up-to-date graphical displays of verification results from participating Centres through processing of the received statistics

· Relevant documentation including access to the standard procedures required to perform the verification, and links to the websites of GDPFS participating Centres

· Contact details to encourage feedback from NMHSs and other GDPFS Centres on the usefulness of the verification information

· Provide access to verification data sets at an appropriate horizontal resolution;

Additionally, these Centre(s) should:

· Liaise with other groups involved in verification (e.g. WGSIP, CCl, etc.) on the effectiveness of the current standardised verification system (SVS) and identify areas for future development and improvement;

· Provide periodic reports to CBS and other relevant Commissions assessing the effectiveness of the SVS.

These Centres shall be designated as Lead Centre(s) for Standardized Verification System for Long-Range Forecast (SVSLRF).

Detailed tasks for the Lead Centres for the SVSLRF, and verification scores, are listed in Appendix 2.3.6.
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Appendix A.II.2.3.3
II – STANDARDISED VERIFICATION SYSTEM FOR LONG-RANGE FORECASTS (SVSLRF)
1.
Introduction 

This Appendix describes procedures for the production and exchange of a standard set of verification scores for long-range forecasts (LRF) produced by GDPFS centres. Provision of the verification products described is mandatory for Global Producing Centres of Long-Range Forecasts (GPCs). The goal is to provide consistent verification information on the LRF products of GPCs that will assist forecasters in RCCs, NMHSs and at RCOFs to prepare regional and national seasonal outlooks, and also to help the GPCs compare and improve their forecast systems. The verification scores described are to be calculated on retrospective forecasts (hindcasts). GPCs will exchange scores via the Lead Centre for Standardised Verification System for Long-Range Forecasts (LC-SVSLRF). The Lead Centre functions, as described in 2.3.3, include creating and maintaining a website for displaying standardised verification products from GPCs, so that potential users will benefit from a consistent presentation of the results. Skill measures recommended for use by RCCs in verification of regional forecasts include those described here. 
This appendix describes the verification scores and the variables, regions, seasons and lead-times for which the scores shall be applied. The mathematical formulation of the scores is documented on the LC-SVSLRF website(s), together with supplementary information on score calculation, the observational datasets to be used for verification and procedures for submitting scores.
2.
Verification statistics

The following sections describe the scores that are mandatory for GPCs. Information on additional recommended scores is provided on the LC-SVSLRF website.

Two types (levels) of verification are required:


Level 1:
scores aggregated over all grid-points in a specified region and scores for 



climate indices


Level 2:
scores evaluated at individual grid points (with global coverage)

For level 1 and level 2, verification of both deterministic (ensemble mean) forecasts and probabilistic forecasts (for tercile categories) is required.

3.
Parameters

The variables and categorical stratifications to be verified for level 1 are:

a. 3-month-mean T2m (screen temperature): ensemble mean and probabilities for 3 tercile categories;

b. 3-month precipitation accumulation: ensemble mean and probabilities for 3 tercile categories;

c. Monthly Niño3.4 Sea Surface Temperature (SST) indices (for GPCs operating coupled (1-tier) prediction systems): ensemble mean and probabilities for 3 tercile categories

The variables and categorical stratifications to be verified for level 2 are: 

d. As (a);

e. As (b);

f. 3-month-mean SST: ensemble mean and probabilities for 3 tercile categories.

Where the terciles of the climatology are defined over the hindcast period used (see section 11) and the 3-month-mean periods are described in section 5.

4.
Forecast times/frequency
In general scores shall be computed for hindcasts initialised at monthly intervals. Some Level 1 scores are required only at quartlery intervals (see next section).

5. Forecast target periods and lead-times

Level 1: T2m and precipitation

Target periods: The 3-month target periods for level 1 are:

March-April-May (MAM), June-July-August (JJA), September-October-November (SON) and December-January-February (DJF). 

Lead times: nominal 1-month lead time. For example, forecasts issued e.g. on 15 May for the JJA season are considered to have a nominal lead time of 1 month.

Level 1: Niño3.4 indices (for GPCs operating coupled systems)

Target periods: each calendar month of the forecast;

Lead times: 1, 2, 3, 4 and 5 months.

Level 2: T2m and precipitation

Target periods: Twelve rolling 3-month periods (e.g. MAM, AMJ, MJJ…).

6.
Areas

Northern hemisphere extra-tropics:  

90°N - 20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S - 20°S, inclusive, all longitudes
Tropics:




20°N - 20°S, inclusive, all longitudes
Verification to be aggregated over all grid points within each area, including points on the boundary.
For verification of the Niño3.4 region index, SST averaged over the Nino3.4 region (5°N - 5°N; 170°W - 120°W) shall be used.
7.
Verification against analyses

7.1
Grid and interpolation

All parameters (excepting indices) shall be interpolated to a regular 2.5° x 2.5° grid prior to verification.  
The historical SST, T2m and precipitation analyses to be used for verification may be subject to change and are specified on the LC-SVSLRF website.  The LC-SVSLRF will inform GPCs when a change is made.
Skill scores require verification of climatology-based forecasts as baseline reference against ‘true’ forecasts. The same analysis shall be used to verify the reference and the forecast.

8.
Verification against observations

Verification against station observations is not mandatory for GPCs. GPCs should use the scores described here and verify against observation sets of their choice that are suitable for purpose.
9.
Scores 

The following scores are to be calculated for all parameters: 
Level 1: T2m and precipitation

Probability forecasts:

· Reliability diagrams with frequency histograms

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology

Level 1: Niño3.4 indices (for GPCs operating coupled systems)

Probability forecasts:

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology and its 3-term decomposition

Level 2: T2m and precipitation
Probability forecasts:

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology and its 3-term decomposition

Provision of the statistical significance of scores and/or error bars is not currently mandatory but is strongly recommended. GPCs are free to choose the method of calculation (guidance is available on the LC-SVSLRF website).

10.
Exchange of scores

Each centre should provide scores to the LC-SVSLRF and update the scores on any change of the real-time prediction system. Details of the procedure and the required format for the data exchange are provided on the Lead Centre website. 
11.
Hindcast datasets
Hindcast datasets shall be generated with the same prediction system that is used to generate the real-time forecasts, though it is recognised that the hindcast ensemble may necessarily be smaller than used in real time. It is also recognised that the source of initial conditions used for hindcasts may, for some centres, be different from that used for real-time forecasts.

The hindcast period used should be as long as possible. The recommended 30-year hindcast period may be subject to change and is provided on the LC-SVSLRF website.

12.
Documentation

Participating centres shall provide to the Lead Centre information on the specification of their prediction system, and promptly update the specification when there are system changes.
�I’m not clear what the thinking is here. Are GPCs now to have responsibility of climate prediction as well as “long range” (up to 2 year) prediction? I appreciate this is consistent with the GFCS – but is this the right way to do it since we are basically changing the designation criteria and 4 GPCs would likely not qualify (mainly due to the first bullet).


�Those GPCs running uncoupled systems may use only observed SST anomalies (derived from existing analyses) to initialise their forecasts, thus they do not go through an assimilation process. They do not prepare any analysis of initial conditions.


�It is the forecasts for tercile categories that are mandatory


�note this could be developed from the specification on the LC-LRFMME website


�???


�I’m not clear why we don’t just say « GPCs » here. Unless this is because the definition of GPCs has been widened to include climate prediction and “GDPFS Centres producing LRF” refers to just those doing LRF only?





See also my comment on 2.1.5


� ??? Can’t find it 


�Should be : A.II.2.3.3( ?)





