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Summary and Purpose of Document

This document lists the various statement made by constituent bodies of WMO and the Workshop of Global Producers of seasonal to interannual forecasts.  The list of known long-range forecasts operational Global Producing Centres (GPCs) is also attached at the end of the document.
ACTION PROPOSED

The Meeting is invited to read these statements and use them to drive its work and to make appropriate recommendations contributing to the development of an efficient infrastructure for long-range forecasting.

References:

-  WMO no 960 Fourteenth Congress abridged report, Geneva, 5-24 May 2003.

· WMO no 977, Fifity Sixth Executive Council, abridged report, Geneva, June 2004.

· Proceedings of Workshop of Global Producers of seasonal to interannual forecasts Geneva, 10-13 February 2003, 

What did the last WMO Congress (May 2003) say on long-range  forecasting?

Seasonal to interannual forecast
3.1.3.19
Based on conclusions of WMO working and constituent bodies, Congress noted that a reliable operational global long-range forecast (LRF) system should include three different types of centres:

· The Global Producing Centres (GPCs);

· The Regional Climate Centres (RCCs);

· The National Meteorological Centres (NMCs) and /or Climate Centres 
3.1.3.20
Congress noted with satisfaction that CBS, in collaboration with other WMO bodies, had developed and recommended a list of global products to be made available by global-scale production centres.  It noted that the WMCs and RSMCs with geographical specialization were in principle required to produce long-range forecasts according to the Manual on the GDPS.  Thus they were seen as the globally producing centres in the framework of the WWW.  The ECMWF, certain institutes and advanced meteorological organizations outside WMO could also serve as global scale LRF producing centres.  Congress noted that global LRF products were currently available on Web sites from many institutions and were used by agencies including NMHSs in preparing long-range forecast products. Congress urged that extensive and organized research efforts should be supported by the research communities for establishing the scientific basis and the enhancement of necessary infrastructure and skill for long-range forecasting.  It further noted with satisfaction that a workshop of potential global production centres was held in February 2003 to facilitate the experimental coordinated sharing of the products.  Many global producers centres were already providing access or committed in the near future to making products available to RCCs and NMHSs according to a fixed time schedule, including skill measures, and relevant documentation.  As a follow up Regional Associations II and VI have established regional networks on implementation of research and development and operational long-range forecasting activities.  Congress urged all Members to actively participate in that arrangement as either users or producers of LRF information and to provide feedback from users to production centres to improve long-range forecasting skills and contribute to the social economic development of all Members.


Verification of LRF

3.1.3.21
Congress noted with regard to the responsibilities for verification that CBS was to develop and implement verification schemes for Seasonal to Interannual (SI) forecasts in collaboration with CAS, while CCl would provide leadership in the development and implementation of post-processed products, including their verification, to end users.  The aim of the Standard Verification System was to provide estimates of the skill of the global-scale products in support of NMHSs and RCCs in their use of those products to provide long-range forecasts to end users. 

3.1.3.22
Congress noted with satisfaction that CBS in collaboration with the other Commissions had recommended revised standard procedures as the basis for operational use that focused on providing information on the spatial variability of the forecast skill, and gave an emphasis on measures appropriate to probabilistic forecasts.  The statistics were designed to meet a variety of needs, and to feed in to more advanced measures of utility such as calculations of economic value.

What did the last Executive Council  (June 2004) say on long-range  forecasting?

3.1.35
Currently, fourteen GDPFS Centres were producing operationally long-range forecasts as input to the Regional Climate Centres (RCCs) and climate fora.  It noted that work was needed to be continued among the Lead Centres to further refine the verification of long-range forecasts, establish a Lead Centre Web site and develop a system to help RCCs and NMHSs assessing the skill of long-range forecast products from verification data.  

What did the Workshop of Global Producers of seasonal to interannual forecasts Geneva, 10-13 February 2003 recommend?

8. Proposals and recommendations for future activities and coordination

8.1 There is a clear need for further research in the area of SI forecasts.  As a priority, the research community is encouraged to put emphasis in improving SST prediction, examine the optimum number of ensembles required, further study methodologies for MMES, conduct intercomparison studies on different approach for MMES and on SST prediction (2-tier vs fully Coupled Atmosphere Ocean Global Model), conduct sensitivity and predictability studies, examine perturbation techniques for SI forecasts.  Research should be pursued in the area of post-processing and downscaling to facilitate the use of LRF products from the GPCs.  The research community is encouraged to make use of increasing availability of hindcast data sets.

……………….

8.3 In view of the large datasets that will be made available by LRF producers and in view of advances in technology, there is a need to revisit methods used to transmit and compress data to facilitate data access and processing.

Recommendations:

That WMO hold an other workshop of Producers of global SI forecast in 2 years to assess progress, and address relevant issues.

WMO should encourage producers of SI forecast to provide interactive access to their sites, develop user friendly tools that will allow RCC and NMCs to select/chose products of interests for their particular area.

The workshop recognized that there has not been defined a full set of requirements for the transmission of LRF data and information and ask GPCs to report on their current experience to the CBS/OPAG on DPFS.

Request the CBS/OPAG on ISS to examine advanced approaches to be used for large datasets transmission and compression in view of latest technology.

9. Summary statements and related actions

The GPCs defined their role as the group dealing with all questions relating to the operational production and provision to NMHSs and RCCs of LRF products.  The GPCs further agreed to collaborate and contribute actively to the related R&D activities and to provide advice as required to the concerned WMO programmes bodies.

Many global producers centres are already providing access or committed in the near future to making products available to RCCs and NMHs according to a fixed time schedule, including skill measures, and relevant documentation. products

Extensive and organized research efforts should be supported for establishing the scientific basis and the enhancement of necessary infrastructure.

There is a need to review data requirements for LRF in the context of the rolling requirement review being conducted under the CBS/OPAG on IOS.

There is also a need for data sets that centres can use for their model validation and verification.  This matter should taken up by the appropriate CCL and CBS OPAGs.

There is need to look into possibilities to further develop statistical seasonal forecast of SST anomalies

There is need to propose and develop methodologies in order to study intraseasonal characteristics and climate extremes (for example dry spells, days with intense rainfall)using global and regional models, including methodology for composites of ENSO (El Niٌo and La Niٌa years) and for normal years

Recognizing that LRF activities are placing new requirements on existing WMO basic infrastructure, GPCs need to play a strong role in data issues, by means of:

Stating requirements and promoting the need for a well-supported World Weather Watch programme.

Contributing to the analysis of data needs and the design of international observation programs and databases.

Actively contributing to the design and promotion of an ocean observation system that meets the research needs and operational needs of seasonal long-range forecasting.

Assisting in the development, archiving and dissemination of specialized data sets needed for research and operations purposes, such as reanalysis data, retrospective model data, real time model output, and applications-focused data.

Assisting regional centres in the development of regional data sets f downscaling and other user-oriented purposes.

The main organizational issues and actions concerning global producing centers are as follows.

WMO needs to play a leading role in formal inter-governmental coordination, especially through the Commission for Climatology (CCl) for user needs engagement and product R&D, and through the Commission for Basic Systems (CBS) in collaboration with CAS as it related to infrastructure, R&D operational forecasting practices and systems.  Global centers need to actively participate in the relevant CAS, CCl and CBS committees.

Regional centers need explicit support and mentoring from global centers.  Global centers need to identify this as a necessary output and to work to cooperatively build their role with partner regional centers, e.g. through secondments, support of RCOFs, and support of interaction among the regional centers.

Attachment I

Guidelines for Global Producers of Long Range Forecasts

The prime function of a Global Producer is to run an operational SI forecasting system and to distribute the corresponding products to the RCC, the NMHSs and the research institutions involved in the development of seasonal forecasts.

The workshop recognised that Global Producers should implement the recommendations included in the Standardised Verification System (SVS) for Long-Range Forecasting (LRF) and that further assessment be made on the system.

In addition with these recommendations the workshop recommended the following guidelines for running a Global Producer activity:

Verification:

All Global Producers should implement the CBS adopted SVS.

List of products

All Global Producers should implement the list recommended by the ETILRF

and noted by CBS-Ext.2002.

Scheduling:

All Global Producers should define a fixed time schedule and inform their users

accordingly.

System changes and hindcast

All Global Producers should notify any important system change affecting model climate and make available their relevant hindcast data sets, with a minimum 3 month notice.  Hindcast for system changes should based on at least 15 years, otherwise periods given in the SVS should be used.

Global Producers should achieve hindcasts in a form as close as possible to the real-time operating mode in terms of resolution, ensemble size and parameters.

Training and Capacity Building:

Global producers should organize training and capacity building activities directed to RCCs and NMHS.

User feed back:

NMHS and RCCs should provide user feed back to the global producing centres on their assessment of the use and utility of the products.

Distribution:

The digital data for forecast and hindcast should be made available in both raw and calibrated form for both actual and anomaly quantities.

Formats:

Delivery of digital products should be made available in GRIB 2.

Multi-models ensembles:

Global producers should continue to organise themselves on a regional and interregional basis with a view to developing operational multi-model seasonal forecasting systems.

Attachment II

Vision of Global Producing Centres for Long- Range Forecasting Systems for

the next five years

The workshop addressed the question of an appropriate vision of GPC systems for 5 years hence, within a WMO-led framework for the operationalisation of long-range forecasting activities at GPCs.  It was recognised that some flexibility was required, owing to the context of emerging science upon which these systems depend.

A dual approach was agreed, where the primary role of a GPC was the production forecast model outputs, accompanied as required by hindcast data and other supporting information, and where multi-model combination was thought of as a "postprocessing" activity.  The production of model output was regarded as the basic building blocks of the system.  Some GPCs are likely to produce multi-model forecasts, but equally, any regional centre or NMHS could also produce multi-model forecasts, by weighting the available model output as appropriate to their needs.

Greater standardization was recommended, on such things as delivery date, hindcast availability and technique, documentation on processing regime (e.g. grid size, ensembling, bias corrections, etc), and background information on models and their interpretation. While definitely a key goal, and there was some convergence of thinking by GPCs on the matter, it was felt that it was too early to make specific recommendations on standards for these operational factors.

One general objective was clear - to provide a sound basis of accessible forecast information that could reduce the current high level of subjectivity in many forecasting processes at national levels. Another important target was to improve the quality of SST forecasts, both for two-tier forecasting and for SST based statistical forecasts.

It was expected that the demand for model output to support regional downscaling would grow, as many regional and national centres are currently actively developing regional modelling activities to meet geographically specific end-user needs.  This will require high volume transfers of data and the overcoming of data transmission restrictions in some regions.  It was proposed that this would best be achieved by means of a web site whereby users choose and download the data sets they need (c.f. the web site soon to be implemented by ECMWF for DEMETER products).  In time, such sites could be developed with data and tools to support interactive exploration of data sets by users. It is necessary to study the mechanisms of data accessing for downscaling, in order to optimise the process for both user and GPC.  Users will need support and training to empower them to make best use of GPC data, whether for downscaling or direct use.

It was noted that the design of the system required 5 years away involves an interplay between the emerging science and research results on the one hand, and informatics and operational reality on the other. Developing the system will require the condensation of research and learning into statements of user requirements that WMO and members can progressively implement.
List of known long-range forecasts operational Global Producing Centres (GPCs) (2003 or 2004 Information)
	Centre
	Model
	No. of members
	Range
	Initial conditions

	ECMWF
	T95L40, coupled
	40
	6 months
	5 ocean analyses with SST perturbations, OP + Stop 

	IRI
	multimodel: t.b.d.
	>30
	6 months
	LAF

	Beijing
	T63L16 coupled
	8
	Season
	LAF

	Exeter
	2.5° res. 19 lev.

coupled.
	40
	6 months 
	OI ocean, 40 random OP of SST

	Lima
	CCM3 Coupled, 
	12
	6 months
	Perturbed SST

	Melbourne
	T47L17 Coupled (POAMA = BAM + ACOM2 )
	30
	9 months
	30 days LAF

	Montreal
	1.875° 50 lev., RPN GEM, T32L10, Ccma AGCM2
	12
	100 days
	24 hour LAF, two models

	Pretoria
	GM (COLA) T30L28
	10
	8 months
	Use persisted SST anomalies

	Sao Paulo
INPE/CPTEC
	T62L28, coupled
	30
	6 months
	Random OP, fixed and predicted SST

	Seoul
	T106L21

T106L21
	20

20
	130 days

7 months
	BGM

BGM

	Tokyo
	GSM T63L40

GSM T63L40 and  CGM02 coupled (GSM/OGCM) T42L21/2.5°x0.5°-2.°, L20
	31

31

6 (ocean)
	120/210 days

18 months
	SV

SV 

LAF half-month and Incremental Analysis Update (IAU) method

	Toulouse
	GM ARPEGE- Climat T63L31
	10
	129 days
	LAF

	Washington
	T62L28
	20
	7 months
	BGM


Centres producing global long-range forecasts

GM    = Global Model

LAM = Limited Area Model (resolution coarser or equal to 36 km

MSM = Meso Scale Model (resolution finer than 36 km)

Perturbation technique for ensemble prediction systems:

SV = Singular Vectors, BGM = Breeding of Growing Modes, LAF = Lagged Average Forecasts, StoP=Stochastic Physics, OP=Observation Perturbations

