	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS
OPAG on DPFS

COORDINATION GROUP ON FORECAST VERIFICATION

ECMWF, Reading, U.K., 24 – 26 November 2009
	
	CBS-DPFS/ CGFV /Doc. 5(1)
(27.X.2009)

_______

Agenda items : 5 and 6

ENGLISH ONLY
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(Submitted by the Secretariat)
Summary and purpose of document

This document gives some hints for the establishment of a consistent implementation process of the verification system across participating centres and for defining guidance for its implementation, as requested by CBS-XIV (2009).  It also includes extracts of the GDPFS Manual concerning recommendations to GDPFS Centres for performing verification. 
Action Proposed  

The meeting is invited to review the contents of this document, as a starter for discussion with a view to properly define a consistent implementation process of the verification system across participating centres and guidance for its implementation.
Annex:
- Extracts of  WMO Manual on GDPFS, pub. No 485, related to recommendations to GDPFS Centres for performing verification. 

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

DISCUSSION

1.
About establishing a consistent implementation process of the verification system across participating centres.  
A proposal should be developed by the meeting to define an implementation process for all the concerned GDPFS Centres.  It should give special attention to the interpolation and the use of properly agreed climatology and observational data sets.  To ensure consistency among NWP Centres and in time, methods, factors and complete definition of parameters, levels, climatology, stations lists, etc for the common verification process should be described and stored in a centralized web site.  It could be either at the WMO web site initially and then moved to the web site of the new Lead Centre for Deterministic NWP Verification, if and when in is established. The process should be designed in such a way that it should encourage all relevant Centres to implement the production of verification scores in the standardized way, which will facilitate reliable comparison of outputs among these Centres.  Consistent means use of identical reference data sets and also identical process in each NWP Centres for comparison purposes, but also for helping NWP Centres for their own assessment of progress or need for specific improvement in some technical aspect(s) of their respective models.
2.
For defining Guidance on how to implement the Deterministic NWP Verification System.
The current texts of all extracts on “verification” as listed in the Manual are found in Annex.  They certainly cannot be seen as comprehensive and clear guidance for NWP Centres.  The meeting should work at defining new and clear guidance for implementing the updated verification system, at the level of an NWP production Centre, for its own interest, and also for the benefit of other Centres across the GDPFS, for comparison and collaborative improvement of NWP performance.  One could suggest also that the Guidance for verification be regrouped in a single special Appendix of the Manual, to ease its reading and understanding.  As can be seen in the extracts from the present Manual related to verification, the use of “shall” is found only twice.  In new guidance, the use of “shall” should be more considered in order to make mandatory verification process in some Centres (for global and regional models), to ensure the sustainable quality of forecasting, to ease inter-comparison and to enable forecasters to make the best use of the forecast products.
ANNEX

EXTRACTS OF WMO MANUAL ON GDPFS RELATED TO RECOMMENDATIONS TO GDPFS CENTRES FOR PERFORMING VERIFICATION

“The non-real-time functions of the GDPFS shall include:

(a) Preparation of special products for climate-related diagnosis (i.e. 10-day or 30-day means, summaries, frequencies and anomalies) on a global or regional scale;

(b) Intercomparison of analysis and forecast products, monitoring of observational data quality, verification of the accuracy of prepared forecast fields, diagnostic studies and NWP model development;

(c) Long-term storage of GOS data and GDPFS products, as well as verification results for operational and research use;”
“PROCEDURES FOR BROADENING THE FUNCTIONS OF EXISTING RSMCs AND FOR DESIGNATION OF NEW RSMCs
The prospective RSMC should:

..

(d) Propose method(s) and procedures by which ongoing performance will be assessed (e.g. by verification)”
“GUIDELINES TO REVIEW THE STATUS OF RSMCs WITH GEOGRAPHICAL SPECIALIZATION
RSMC CAPABILITIES TO BE REVIEWED

(c) Verification of the quality of the products by means of CBS approved procedures.

DOCUMENTS TO BE PRODUCED BY RSMCS
(d) Monthly verifications of the products by means of CBS-approved procedures.”
“The GDPFS should also provide the following products and services in non-real time:

(c) Intercomparison of products, verification and diagnostic studies, as well as NWP model development;”
“Interpretation at NMCs

National Meteorological Centres (NMCs) should be able to use, interpret and interact fully with GDPFS products in order to reap the benefits of the WWW system. Appropriate guidance on the methods for the interpretation of the GDPFS output to end-user products should be made available to Members, as well as methods for the verification and inter-comparison of forecasts.”
“WMCs should also carry out verification and inter-comparison of products and make results available to all Members concerned, support the inclusion of research results into operational models and their supporting systems and provide training courses on the use of WMC products.”
“Output products from RSMCs should comprise:

(f) Results of forecast verifications and intercomparison studies.”
“The functions of an RSMC should also include the following non-real-time activities:

(c) Carrying out comparative verifications of RSMC products and making results available to all Members concerned;”
“Standards in the provision of international services by RSMCs for CTBT Verification support are given in Appendix II-9.”
“Members shall provide the Secretariat annually, at the end of January, with information on equipment in use at their centre, usage of data and products from the GTS, analysis and prediction techniques, real-time quality control and verification procedures, and results obtained at their centre(s) for inclusion in an Annual WWW Technical Progress Report on the Global Data-processing and Forecasting System.”
“STATISTICAL VERIFICATION OF NUMERICAL WEATHER PREDICTION

23. The accuracy of forecasts of numerical weather prediction models should be monitored by objective verification procedures.

(a) Centres operating global, hemispheric or near-hemispheric models and regional models covering appropriate areas should compile verification statistics using the standard procedures described in Table F. The results, together with any relevant information such as improvements that have been made to their NWP systems, should be exchanged monthly between participating Centres. Such information may enable Centres to identify deficiencies or problems and make improvements in their NWP systems;

(b) Centres receiving GDPFS products over the GTS may wish to verify appropriate areas using the standardized measures listed in Table F and send the results to the producing Centres.”
“NON-REAL-TIME MONITORING

11. Statistical verification of numerical weather prediction NMC RTH/RSMC RTH/WMC

Notes: Statistical verification of numerical weather prediction would be supplied only by Centres having a special interest in, and capability for, this type of information.”
Format

Format of exchange of WMO standards scores by electronic media

(Examples of a number of tables are given)

Columns

0 1 2 3 4 5 6 7 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890”
PART III
COLLECTION, ARCHIVING AND RETRIEVAL OF DATA IN THE GDPFS

2.1 Data to be stored for non-real-time uses

2.1.1 The following operational data shall be stored within the GDPFS:

…..

(c) Selections of analyses and forecasts including verification results.
“Content and format of monthly verification report





A report is prepared each month by the centres and exchanged electronically among the participants. The prescribed content and format have followed closely in order to facilitate the processing of verification data at the receiving end of the communication:


Content �
�
A – Verification against analysis �
�
Each region is represented by the table first number: �
�
TABLE 1.x �
NORTHERN HEMISPHERE VERIFICATION AGAINST ANALYSIS (20–90°N) �
�
TABLE 2.x �
TROPICAL VERIFICATION AGAINST ANALYSIS (20°N–20°S) �
�
TABLE 3.x �
SOUTHERN HEMISPHERE VERIFICATION AGAINST ANALYSIS (20–90°S) �
�
Within each region, specific table numbers are assigned to variables and levels. �
�
For northern and southern hemispheres (Tables 1.x and 3.x): �
�
TABLE x.1 �
MEAN SEA-LEVEL PRESSURE �
�
TABLE x.2 �
500 HPA GEOPOTENTIAL HEIGHT �
�
TABLE x.3 �
250 HPA GEOPOTENTIAL HEIGHT �
�
TABLE x.4 �
500 HPA TEMPERATURE �
�
TABLE x.5 �
250 HPA TEMPERATURE �
�
TABLE x.6 �
500 HPA WIND �
�
TABLE x.7 �
250 HPA WIND �
�
TABLE x.8 �
and more reserved �
�
For tropics (Tables 2.x): �
�
TABLE 2.1 �
850 HPA GEOPOTENTIAL HEIGHT �
�
TABLE 2.2 �
250 HPA GEOPOTENTIAL HEIGHT �
�
TABLE 2.3 �
850 HPA TEMPERATURE �
�
TABLE 2.4 �
250 HPA TEMPERATURE �
�
TABLE 2.5 �
850 HPA WIND �
�
TABLE 2.6 �
250 HPA WIND �
�
TABLE 2.7 �
and more reserved �
�
B – Verification against observations �
�
Each network is represented by the table first number: �
�
TABLE 4.x �
NORTH AMERICA VERIFICATION AGAINST RADIOSONDES �
�
TABLE 5.x �
EUROPE/NORTH AFRICA VERIFICATION AGAINST RADIOSONDES �
�
TABLE 6.x �
ASIA VERIFICATION AGAINST RADIOSONDES �
�
TABLE 7.x �
AUSTRALIA/NEW ZEALAND VERIFICATION AGAINST RADIOSONDES �
�
TABLE 8.x �
TROPICS VERIFICATION AGAINST RADIOSONDES �
�
TABLE 9.x �
NORTHERN EXTRATROPICS VERIFICATION AGAINST RADIOSONDES �
�
TABLE 10.x �
SOUTHERN EXTRATROPICS VERIFICATION AGAINST RADIOSONDES �
�
Within each region, specific table numbers are assigned to variables and levels: �
�
TABLE x.1 �
850 HPA GEOPOTENTIAL HEIGHT �
�
TABLE x.2 �
500 HPA GEOPOTENTIAL HEIGHT �
�
TABLE x.3 �
250 HPA GEOPOTENTIAL HEIGHT �
�
TABLE x.4 �
850 HPA TEMPERATURE �
�
TABLE x.5 �
500 HPA TEMPERATURE �
�
TABLE x.6 �
250 HPA TEMPERATURE �
�
TABLE x.7 �
850 HPA WIND �
�
TABLE x.8 �
500 HPA WIND �
�
TABLE x.9 �
250 HPA WIND �
�
TABLE x.10 �
and more reserved �
�
1992 edition, Suppl. No. 11 (XI.2007) �
�






