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ESTABLISHING A LEAD CENTRE FOR DETERMINISTIC NWP VERIFICATION
(Submitted by the Secretariat)
Summary and purpose of document

This document includes extracts of the GDPFS Manual concerning the description of the Lead Centre for EPS verification and of the Lead Centre for SVS of LRF.  With these, this document proposes a framework for defining the functions and information that will be available from a new Lead Centre for Deterministic NWP Verification.  
Action Proposed  

The meeting is invited to review the content of this document, as a starter for discussion with a view to properly define the new Lead Centre for Deterministic NWP Verification.
Annex:
- Extracts of  WMO Manual on GDPFS, pub. No 485, concerning the Lead Centre for EPS verification and the Lead Centre for SVS of LRF.” 

Reference:
- WMO Manual on Global Data Processing Forecasting System, (WMO-No. 485)
Discussion

As can be read in the extracts of the GDPFS Manual, provided in the Annex, the description of the Lead Centre for EPS verification is quite brief; the description of the functions of the Lead Centre for SVS of LRF is probably too detailed.  Describing the required functions of a proposed Lead Centre for Deterministic NWP Verification (LC-DNV) could probably be similar to the list for LC SVSLRF found in paragraph 6.1 in the Annex, but somehow more condensed.  Therefore it is proposed to start with the anticipated decisional text below to describe the LC-DNV, for CBS-Ext.(10) to consider recommending to Cg-XVI (2011).

Lead Centre for Deterministic NWP* Verification
The Sixteenth WMO Congress endorsed the designation by CBS–Ext.(10) of …………………………as Lead Centre for Deterministic NWP Verification (LC-DNV).  The Lead Centre functions include creating and maintaining a website for Deterministic NWP verification information, so that potential users will benefit from a consistent presentation of the results.  The goal is to help the other GDPFS Centres and NMHSs to have a tool for improving the forecasts delivered to the public.  Congress urged all Members to actively participate in that activity as either users or producers of Deterministic NWP verification information to assure the best use of the available products.

Note: * The “deterministic NWP” refers to an NWP product defining a single future state of the atmosphere.
1. The purpose of the LC-DNV shall be to create, develop and maintain the website to provide access to the Deterministic NWP verification information. The choice of verification data sets, the content of the documentation, the information on interpretation and use of the verification data will be determined and revised in consultation with the appropriate CBS Expert Team.  The address of the website is …………….. The website shall:

(a) Provide access to verification data sets (and relevant information) received from GDPFS participating Centres.
(b) Provide access to standardized software for calculating scoring information (……………………………).

(c) Provide access to standard data sets needed to perform the standard verification (…..e.g. climatology and lists of observations)

(d) Provide consistent graphical displays of the verification results from participating Centres through processing of digital versions of the results;

(e) Contain relevant documentation and links to the websites of GDPFS participating Centres;

(f) Provide some means for the collection of feedback from NMHSs and other GDPFS Centres on the usefulness of the verification information.
2. The LC-DNV shall also:

(a) Develop and provide specifications defining the format of the data to be sent by the GDPFS participating Centres to the LC-DNV for graphics preparation (there is no need to specify standards for graphics to be sent to the LC-DNV because all graphics shall be generated by the LC-DNV);
(b) Ensure that the verification results placed on its website come from GDPFS Centres officially recognized by CBS;

(c) Consult with the GDPFS Centres to make sure that the verification data are correctly displayed before making available their verification results on the website;

(d) Produce monthly verification data sets in common format on …………. grids where appropriate;

(e) Liaise with other groups involved in verification (e.g. WWRP and WGNE) on the effectiveness of the current verification system and identify areas for future development and improvement;

(f) Provide periodic reports to CBS and other relevant commissions assessing the effectiveness of the verification system. 
ANNEX

EXTRACTS OF THE MANUAL ON GDPFS:
1.
ABOUT LEAD CENTRE FOR EPS VERIFICATION:
In Attachment II-7:

“The statistics of EPS verification should be exchanged.  A Lead Centre for EPS verification should take responsibility for gathering the statistics of EPS verification and for deriving probabilistic scores such as the Brier score, the reliability score, ROC area and the economic value from the exchanged reliability table.  The Lead Centre should make the verification scores available on a website, which is open to the NMHSs, promptly.”
“III – STANDARD VERIFICATION MEASURES OF EPS

EXCHANGE OF SCORES

Monthly exchanges:

Ensemble mean

For verification of ensemble mean, the specifications in this table of the attachment for variables, levels, areas and verifications should be used.

Spread

Standard deviation of the ensemble averaged over the same regions and variables as used for the ensemble mean.
Probabilities

Probabilistic scores are exchanged in the form of reliability tables. Details of the format of the reliability tables are provided on the website of the Lead Centre for verification of EPS.”
2.
ABOUT LEAD CENTRE FOR STANDARD VERIFICATION SYSTEM FOR LONG-RANGE FORECASTS
In Attachment II-8:

“1.5 Exchange of verification information. The SVSLRF verification results are made available through a website maintained by the Lead Centre. The functions of the Lead Centre for SVSLRF include creating and maintaining coordinated websites for the LRF verification information so that potential users would benefit from a consistent presentation of the results. The website address is http://www.bom.gov.au/wmo/lrfvs/.”
“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.”
“3. SVS FOR LRF

Forecasts 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 programme approaches).  Most centres are currently issuing forecasts resulting from a simple calibration. Therefore, for the sake of comparison on the Lead Centre website scores for forecasts that were raw or calibrated (as specified in the respective skill score section) are to be submitted. It is preferable to exclude forecasts that were recalibrated, but GPCs are encouraged to apply the SVSLRF methodology and to display the results on their recalibrated forecasts on their website.”
“3.1.2 Grid-point verification (Level 2)

Grid-point verification is recommended for a regionalized assessment of the skill of the model, for which a 2.5° × 2.5° latitude/longitude grid is recommended, with origin at 0°N, 0°E. Verification should be supplied to the Lead Centre for visual rendering. The formats for supplying derived verification are specified on the Lead Centre’s website.”
“Contingency tables allow users to perform more detailed verifications and generate statistics that are relevant for particular regions. The content and structure of the contingency tables is defined in sections 3.3.2 and 3.3.3. Data formats for supplying the contingency tables are specified on the Lead Centre’s website.”
“The contingency tables should be provided for every combination of parameter, lead time, target month or season, and ENSO stratification (when appropriate) at every verification point for both the forecasts and (when appropriate) damped persistence. The definition of ENSO events is provided on the Lead Centre’s website.”
“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 website the MSSS and its decomposition term should be calculated using the raw forecasts and preferably not the calibrated ones.”
“The recommended period for the exchange of scores is advertised on the Lead Centre website (http://www.bom.gov.au/wmo/lrfvs/).”
“Verification should be done using the recommended data sets as listed on the Lead Centre website (http://www.bom.gov.au/wmo/lrfvs/).

“SVS FOR LRF LEAD CENTRE

The Fourteenth WMO Congress endorsed the designation by CBS–Ext.(02) of WMC Melbourne and the Canadian Meteorological Centre in Montreal as Co-Lead Centres for verification of long-range and SI forecast activities.  The Co-Lead Centre functions include creating and maintaining coordinated websites for LRF verification information, so that potential users will benefit from a consistent presentation of the results. The goal is to help the RCCs and NMHSs to have a tool for improving the long-range forecasts delivered to the public. Congress urged all Members to actively participate in that activity as either users or producers of LRF verification information to assure the use of the best available products.

6.1 Role of the Lead Centre
6.1.1 The purpose of the Lead Centre is to create, develop and maintain the website (the “SVSLRF website”) to provide access to the LRF verification information. The address of the website is http://www.bom.gov.au/wmo/lrfvs/. The website will:

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

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

(c) Contain relevant documentation and links to the websites of global-scale producing centres;

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

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

6.1.2 The Centre will also:

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

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

(c) Provide periodic reports to CBS and other relevant commissions assessing the effectiveness of the SVS;

(d) Facilitate the availability of information to assess the skill of long-range forecasts but not to provide a direct intercomparison between the GPCs’ models.

6.1.3 Detailed tasks of the Lead Centre
6.1.3.1 The Lead Centre will provide access to verification data sets on the SVSLRF website. The verification data sets will be in GRIB Edition 1 format. They will be translated to GRIB Edition 2 format when the encoder/decoder becomes widely available. RSMC Montreal will be responsible for preparing the verification data sets. These will be updated on the SVSLRF website on a yearly basis provided that new data are available. The choice of verification data sets will be revised as new ones become available and as recommended by the appropriate CBS expert team.

6.1.3.2 The Lead Centre will develop and provide specifications defining the format of the data to be sent to the Lead Centre for graphics preparation. There is no need to specify standards for graphics to be sent to the SVSLRF website because all graphics will be generated by the Lead Centre. WMC Melbourne will develop the infrastructure to generate all graphics posted on the SVSLRF website.

6.1.3.3 The Lead Centre will be responsible for making available the digital verification information as specified at Levels 1, 2 and 3 (see section 3.1).

6.1.3.4 The Lead Centre will ensure that clear and concise information explaining the verification scores, graphics and data is available and kept up to date on the SVSLRF website. The production of this documentation will be shared between the two Co-Lead Centres. Links to the participating GPCs will be listed on the SVSLRF website. The content of the documentation and information on interpretation and use of the verification data will be determined in consultation with the appropriate CBS expert team.

6.1.3.5 The Lead Centre will consult with the GPCs to make sure that the verification data are correctly displayed before making available their verification results on the SVSLRF website.

6.1.3.6 The Lead Centre will ensure that the verification results placed on the SVSLRF website come from GPCs (officially recognized by CBS) with operational LRF commitments.

6.1.3.7 The Lead Centre will provide and maintain software to calculate the verification scores. Development of the software will be the responsibility of RSMC Montreal. The software code will be available on the SVSLRF website, and will be in FORTRAN language. However, it is recognized that the use of this software is not mandatory.

6.1.3.8 The Lead Centre will publicize the SVSLRF website to other bodies involved in verification (such as WGSIP and CCl) and establish contacts in order to receive feedback and facilitate discussion for further development and improvement.

6.1.3.9 Once the SVSLRF website is operational, the Lead Centre will provide progress reports every two years to CBS, prior to its sessions.

