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Suggested Recommendation to Amend the Manual on the GDPFS (WMO-No. 485)

for Long-range forecasting (LRF)

(Submitted by the Secretariat)

Summary and purpose of document

This document includes the suggested changes to the Manual on the GDPFS by the joint meeting of the ETs on LRF (Infrastructure and Verification) (April, 2006), to be brought forward as Recommended amendments to the Manual at CBS-Ext.(06) in November 2006. 

Action Proposed  

The meeting is invited to review the suggested amendments with a view to bring them forward as Recommended Amendments to the Manual on the GDPFS.  

References: - Report of the Joint Expert Teams on Long-Range Forecasting (Infrastructure and Verification), ECMWF,  Reading, UK, 3 - 7 April 2006

Suggested Amendments to the Manual on the GDPFS (WMO-No. 485) for Long-range forecasting (LRF)

1.
For the purpose of clarifying the relative roles of GPCs and RCCs, it is proposed some additions to the Manual on GDPFS to clarify the role of the different types of centre:
2.
Review of Appendix II.6 of the Manual on GDPFS describing the minimum list of LRF products to be made available by GPCs.

In the minimum list of products to be made available by GPCs, requirements were unclear in some places and needed some sharpening up.  The substance of the list is kept, but some necessary clarifications are added.  The suggestions are annotated in tracked changes.  

3.
The Attachment II-8 defining the Standard System of Verification of Long-range forecasts needed to be amended as indicated below.

Add two notes to 1.4.1.2: (b):

Notes:
1) Centres producing global long-range forecasts, and recognized as such by CBS, are called Global Producing Centres for Long-range forecasts (GPCs).  They are not necessarily among the WMC, RSMC or NMC GDPFS centres.  The criteria to be recognized as a GPCs and the list of official recognized GPCs can found in Appendix II-8.

2) Regional Climate Centres can be recognized by CBS at request of Regional Associations, if they perform the functions as defined in Attachment II-10.  They are not necessarily among the WMC, RSMC or NMC GDPFS centres.

New Appendix II- 8

In order to be officially recognized as a GPC (Global Producing Centre of Long-range forecasts), a centre must as a minimum adhere to the following criteria:

· Fixed production cycles and time of issuance;

· Provide a limited set of products as determined by the Appendix II-6 of this Manual;

· Provide verifications as per the WMO SVSLRF;

· Provide up-to-date information on methodology used by the GPC;

· Make products accessible through the GPC Web site and/or disseminated through the GTS and/or Internet.

New Attachment II-10

LIST OF REGIONAL CLIMATE CENTRE FUNCTIONS

From WCASP No. 52, May 2001

The requirements of NMHSs for RCC functions will vary from Region to Region, and may comprise only a subset of the following list.  The required activities may be undertaken within a single centre or distributed amongst NMHSs.

Operational Activities:
· Interpretation and assessment of relevant output products from global prediction centres; 

· Generation of tailored products to meet NMHS needs including seasonal outlooks etc.; 
· Product verification, including the necessary exchange of basic data;
· Product distribution.
Coordination Functions:
· Strengthen collaboration between NMHS on related observing, communication and computing networks including data collection and exchange;

· Development of systems to facilitate harmonisation and assistance in the use of SI Forecast products;

· Assist in coordination with end users, including the organisation of workshops and other forums on users’ needs;

· Assist NMHSs in the development of a media and public awareness strategy relating to SI Forecasts;

· To represent the needs of associated NMHSs.

Data Services:
· Rescue of climate data sets;

· Provision of climate data base and archiving services;

· Assist in the development and maintenance of software modules for standard applications;
· Advising on data quality management.
Training and Capacity building:
· Training of NMHS staff in SI Forecasting methods and characteristics to assist NMHSs to strengthen their services;

· Assist in the training of end-users on the application and impact of SI Forecast products;

· Assist in the introduction of appropriate decision models for end-users, especially as related to probability forecasts;
· Assist in technical capacity building on NMHS level.
Research and Development:
· Develop a climate Research and Development agenda and coordinate it with other RCCs in the Region;

· To arrange for studies of climate variability, predictability and impact in the Region;

· To develop consensus practices to handle conflicting information for the Region;

· Develop validation procedures relating to SI Forecast products in coordination with other centres;

· Develop and validate regional models, methods of downscaling and interpretation of global output products;

· Undertake application research, and assist in the specification and development of sector specific products;

· Arrange for studies of the economic value of climate information.

NOTE:
The second meeting of the ICTT (May 2002), with an expanded membership, noted that the list of RCC functions developed by the first ICTT (shown above as published in WCASP No. 52) could be expanded to include regional climate monitoring and climate data services including data from satellites and ocean observing systems; and hydrological activities, and that these items would merit the full attention of the relevant implementation groups on the regional level (item 3.1.1, WCASP No. 54, March 2002)
Amendments to Appendix II-6

Minimum list of LRF products to be made available by global scale producing centres

1.
Forecast Products

Note: it is recognized that some centres may provide more information than the list including for example daily data or hind cast data.

Basic properties

Temporal resolution.

. 
Averages, accumulations or frequencies over 1-month or longer periods (seasons) 
Spatial resolution. 

2.5( x 2.5(  (note: selected to match resolution of current verification data) 

Spatial coverage.   Global 
(separate areas of interest to users, down to sub-regions of a continent or ocean basin, may be provided on special request from Members)

Lead time.  0-4 months for seasonal forecasts.  Any leadtimes between  0, and 4 months (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 February-to-April forecast, etc. )
Issue frequency. Monthly or at least quarterly 
Output types.   Either rendered images (eg forecast maps and diagrams) or digital data.. GRIB-2 format should be used for products posted on FTP-sites or disseminated through the GTS. 

Indications of skill including hind cast should be provided, in accordance with recommendations from CBS on the Standardised Verification System (Attachments II-8).  The minimum required is level 1 and level 2 verification.  The verification of Nino3.4 index will only apply to those centres producing such indices.  However GPCs are encouraged to provide level 3 verification.  Verification results over the hindcast period are mandatory.  
Content of basic forecast output: (some products are intended as directly meeting NMS requirements with regard to information needed for end-user applications [direct or further processed]; others are to assist the contributing global centres in product comparison and in the development of multimodel ensembles.  These products are regarded as feasible from current systems).  

A. Calibrated outputs from ensemble prediction system showing the mean and spread of the distribution for:

· 2 metre temperature over land

· sea surface temperature

· precipitation

· Z500,  MSLP, T850

Notes: 

1. These fields are to be expressed as departures from normal model climate.


B. Calibrated probability information for forecast categories. 
· 2 metre temperature over land 

· SST (Atmospheric coupled models only)

· Precipitation

Notes:

· B is the minimum requirement.  A should be provided, at least, by request.
· 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.  These targets are implied also for forecasts from statistical/empirical models.

· Information on how category boundaries are defined should be made available.
· "Calibrated" implies correction based on systematic errors in model climatology, using at least 15 years of retrospective forecasts.

List of amendments to Attachment II-8 

Standardised Verification System (SVS) 

for Long-Range Forecasts (LRF) 

In Executive Summary:

Add:

1.5 Exchange of verification information

The SVSLRF verification results are made available through a web site maintained by the Lead Centre. The functions of the Lead Centre for SVSLRF include creating and maintaining coordinated Web sites for the LRF verification information so that potential users would benefit from a consistent presentation of the results.  The address of the web site is http://www.bom.gov.au/wmo/lrfvs/.

In : 3.
Parameters


The key list of parameters in the Core SVS is provided below. Any verification for these key parameters should be assessed using the Core SVS techniques wherever possible. Many long-range forecasts are produced which do not include parameters in the key list (for example, there are numerous empirical systems that predict seasonal rainfall over part of/or over an entire, country). The Core SVS diagnostics should be used to assess these forecasts also, but full details of the predictions will need to be provided.

Add:

Forecast can be made using different levels of post-processing typically no-post-processing (raw or uncalibrated), simple correction of systematic errors (calibrated, i.e. calibration of mean and of variance) and more complex correction using hindcast skill (recalibrated, e.g. Model Output Statistics or perfect prog approaches). Most centres are currently issuing forecasts resulting from a simple calibration and so for sake of comparison on the Lead Centre web site scores for forecasts that were raw or calibrated (as specified in respective skill score section) are to be submitted. At the moment the team prefer to exclude forecast that were recalibrated, but GPCs are encouraged to apply the SVSLRF methodology and to display the results on their recalibrated forecasts on their web site. 

3.1 
Level 1: Diagrams and scores to be produced for regions 

Diagrams (e.g. ROC and reliability curves) are to be supplied in digital format as specified on the Lead Centre website.

IN MAIN TEXT:

In 3. SVS for Long-Range Forecasts, Add at the beginning:

Forecast can be made using different levels of post-processing typically no-post-processing (raw or uncalibrated), simple correction of systematic errors (calibrated, i.e. calibration of mean and of variance) and more complex correction using hindcast skill (recalibrated, e.g. Model Output Statistics or perfect prog approaches). Most centres are currently issuing forecasts resulting from a simple calibration and so for sake of comparison on the Lead Centre web site scores for forecasts that were raw or calibrated (as specified in respective skill score section) are to be submitted. At the moment the team prefer to exclude forecast that were recalibrated, but GPCs are encouraged to apply the SVSLRF methodology and to display the results on their recalibrated forecasts on their web site. 

Amend 3.1.4 as:

The following gives a summary of parameters, validation regions and diagnostics that form the core SVS. The required periods, lead-times and stratification against the state of ENSO are given in section 3.2.

The number of realisations of LRF is far smaller than in the case of short term numerical weather prediction forecasts. Consequently it is essential as part of the core SVS, to calculate and report error bars and level of significance (see section 3.3.5). 

In order to ease implementation, participating LRF producers may stage the introduction of the core SVS by prioritizing implementation of verification at levels 1 and 2.

Other parameters and indices to be verified as well as other verification scores can be added to the core SVS in future versions. 

In 3.3.1 amend the following table as:

· MSSS, provided as a single bulk number, is mandatory for level 1 verification in the core SVS. MSSS together with its three term decomposition are also mandatory for level 2 verification in the core SVS. For the exchange of scores via the Lead Centre web site the MSSS and its decomposition term should be calculated using the raw forecasts and preferably not the calibrated ones.
In 3.3.5 Level of significance

MSSS

Amend table as: 

· Level of significance will be mandatory in the core SVS once guidelines for calculation have been established for the complete suite of scores.  A phased in introduction of level of significance in the SVS may be used (see section 3.1.4).

In 3.4 Hind casts amend first paragraph as:

In contrast to short- and medium-range dynamical Numerical Weather Prediction (NWP) forecasts, LRF are produced relatively few times a year (for example, one forecast for each season or one forecast for the following 90-day period, issued every month).  Therefore the verification sampling for LRF may be limited, possibly to the point where the validity and significance of the verification results may be questionable.  Providing verification for a few seasons or even over a few years only may be misleading and may not give a fair assessment of the skill of any LRF system.  LRF systems should be verified over as long a period as possible in hind cast mode.  Although there are limitations on the availability of verification data sets and in spite of the fact that validating numerical forecast systems in hind cast mode requires large computer resources, the hind cast period should be as long as possible.  The recommended period for the exchange of scores is advertised on the Lead Centre web site (http://www.bom.gov.au/wmo/lrfvs/).  

Add in last array:

· Verification results over the hindcast period are mandatory for the exchange of LRF verification scores.  Producing centres have to send new hindcast verification results as soon as their forecast system is changed.
In 4. VERIFICATION DATA SETS amend as:

The same data should be used to generate both climatology and verification data sets, although the forecast issuing Centres/Institutes own analyses or reanalyses and subsequent operational analyses may be used when other data are not available.  

Many LRF are produced that are applicable to limited or local areas.  It may not be possible to use the data in either the recommended climatology or verification data sets for validation or verification purposes in these cases.  Appropriate data sets should then be used with full details provided.

Verification should be done using the recommended data sets as listed on the Lead Centre web site (http://www.bom.gov.au/wmo/lrfvs/). 

Amend as:

6.1.1
Create, develop and maintain web-site (the “SVSLRF web site”) to provide access to the LRF verification information.  The address of the web site is http://www.bom.gov.au/wmo/lrfvs/.  The web-site will: 

(i) Provide access to standardized software for calculating scoring information (ROC curves, areas, contingency table scores, hit rates, …).  

(ii) provide consistent graphical displays of the verification results from participating centres through processing of digital versions of the results; 

(iii) contain relevant documentation and links to the web sites of global-scale producing centres;

(iv) provide some means for the collection of feedback from NMHSs and RCCs on the usefulness of the verification information; 

(v)
Contain information and, preferably, provide access to available verification data sets;

6.1.2
The centre will also:

(i) Produce monthly verification data sets in common format on 2.5° x 2.5° grid where appropriate;

(ii)
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;

(iii)
provide periodic reports to CBS and other relevant Commissions assessing the effectiveness of the SVS. 
(iv)
facilitate the availability of information to assess the skill of long-range forecasts but not to provide a direct inter-comparison between the GPCs’ models. 

6.1.3
Detailed tasks of the “lead centre”: 

……………………..
















