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Summary and purpose of the document

The document reviews the statements of the CBS Expert Team on LRF, the CBS Ext. 06 and the CCL-CBS Expert Meeting related to the needs of RCCs from GPCs and NMHSs, for long-range forecasting. 
ACTION PROPOSED

The meeting is invited to study this document and make any appropriate recommendations if necessary. 

References:

· Final Report of the Joint Expert Teams on Long-Range Forecasting for Iinfrastructure and Verification), CBS OPAG on Data Processing and Forecasting Systems (ECMWF, April 2006)

· Abridged final report of CBS Ext. 06, Seoul, December 2006.

· Report of CCl-CBS Intercommission Technical Meeting on Designation of Regional Climate Centres (RCCs) Geneva, 21-22 January 2008

DISCUSSION

The relevant statements and conclusions of the last Joint Expert Teams on Long-Range Forecasting (for infrastructure and Verification), ECMWF, April 2006 and of the CCl-CBS Intercommission Technical Meeting on Designation of Regional Climate Centres (RCCs) in Geneva, 21-22 January 2008, are reviewed here.  

1.
Coordination among GPCs.

It would benefit the Regional Climate Centres (RCCs) if Global Producing Centres for Long-Range Forecast (GPCs) could converge in forecast formats, issuance times etc.  Also, the Joint Team stated that the establishment of a kind of clearing house (a possible lead centre) for collection of all available GPC products would help efficient transfer of forecast data to RCCs.  This is addressed somehow with the Lead-Centre for Long-Range Forecast Multi-Model Ensemble (LC-LRFMME) (see Doc. 4.1(1)).

2.
RCCs needs

2.1
GPCs will feed RCCs to enable them to perform their task, in particular, RCC will:

· Interpret and assess relevant LRF products from Global Producing Centres (GPCs), distribute relevant information to RCC Users; and provide feedback to GPCs

	Product: assessment of the reliability and outcomes of GPC products including the reasoning, for the region of interest, in the form of texts, tables, figures, etc.

Element: 2-m mean temperature, total precipitation

Update frequency: monthly or at least quarterly




RCCs will be helped by definition of templates in some standardized manner for providing feed-back to GPCs 

2.2
RCCs will generate several products for NMHSs and other users:

· Generate regional and sub-regional tailored products, relevant to RCC User needs, including seasonal outlooks etc.; 

· Perform verification of RCC quantitative LRF products, including the necessary exchange of basic forecasts and hindcast data;

· Generate ‘consensus’ statement on regional or sub-regional forecasts. 

· Provide on-line access to RCC products/services to RCC Users;

· Assess use of RCC products and services through feedback from RCC Users.

	Assess use of RCC products and services through feedback from RCC Users.
	Product: analysis of feedback (which is made available using a template)

Update frequency: annually, as part of a regular reporting of RCCs to WMO RAs 



	Provide climate database and archiving services, at the request of NMHSs
	Products: national databases with metadata, accessible to the NMHS in question (backup service, development site, etc).

Elements: as determined by the NMHS

Update: at the request of the NMHS


RCCs will need feed back from NMHSs on products and data provided to them.  Definitions of Standard formats as templates for these feed-backs would help the NMHSs to provide them.

In some case, RCC may need data (observation series) from NMCs.  These should be provided (with conditions if necessary) at request by NMHS to RCCs.
Exemple of a case: potential RCCs in Africa

2.3
In the last joint ETLRF meeting Dr Andre Kamga from ACMAD gave a presentation on the needs of climate prediction products for the West African region.  Products should be “downscaled” to the concerned region.  The impact on agriculture and other parties concerned should be taken into account for delivering the right information, by adapting the products to the needs.  The forecasts must be available at a certain time that depends on the region, for example March for rainy season in West Africa.  Indication on onset, cessation and length of rainy season are needed, but this could be more in the domain of extended range (weeks to month forecasts).  There is a need to have verification maps per region.  There is a need to have specific indices like the MJO signal.  Diagrams showing simply forecasts versus climatology probability distribution function (pdf) are better for understanding.

3.
Needs for Processed Products from GPCs
3.1
Most of the GPC products are in the form of forecast maps.  There is also high requirement for data products (GRIB-2 format), so that NMCs can further do downscaling to meet their requirements.  However, data products should be restricted to well established and tested output.  Thus, website products may be expanded to include new experimental products.  In addition to the minimum list of LRF products as stated in Appendix II-6 (Manual on GDPFS), the following experimental products are desired by RCCs and NMCs (as recognized by CBS, as listed in ANNEX II of Abridged CBS Ext. 06 Final Report):

· Averages, accumulations or frequencies over 1-month period to 3-month period. 
· Probabilities of exceeding some threshold values ( e.g., seasonal rainfall totals above a range of thresholds)

· Risk of extreme climate anomalies that may help in warning of e.g. occurrence of heat and cold waves over a particular region.
· Predicted generalized indices of drought, monsoon etc.
· Dry and wet spells: frequency and duration (with one month lead time)

· Probable date of onset of main rainy seasons (over a region, like South Asia, East Asia, southern Africa, GHA etc).
· The need to have first month (0-lead) averages was expressed.  
3.2
The grid point value (GPV) products are preferred in GRIB 2 format rather than NetCDF, especially for downscaling.  The main requirement of data is for forecast products.  However, there may be some observed products that GPCs could provide.  The requirements are as follows:

· Forecast data for downscaling algorithms; this is likely to require more than monthly mean data, e.g.:
· Statistics on daily variability

· Anomalies for some or all ensemble members

· Hindcast data

· Data for RCM boundary and initial conditions (including SST data).
· Data for calculating regional specialized indices (drought).

· Analyzed fields of surface and upper air parameters for use in empirical models as predictors.
· Observed and predicted global weekly values of SST.
· Daily satellite precipitation analysis for use in monitoring through the season.
3.3
Requested Scores

· Scores for minimum list products (as in Appendix II-6 of Manual on GDPFS) should be readily available.

· Means of assessing skill for the new products may need special consideration by the expert teams for CBS and CCl on verification

· Scores should be user friendly, which can be understood by forecasters in NMCs.
Development

4.
It is however, recognized that development of some of the products above still require further research by GPCs.  In particular for the last two products in 3.1, which are more connected to extended-range forecast between 1 to 4 weeks.  It is wished that products from GPCs be more fitted to limited geographical area.

4.1
The Team recognized that downscaling products are needed for users.  RCCs need to define the exact products they need to derive forecasts of the onset of monsoon.  RCCs should do some studies and define the set of products needed to make the onset forecasts.  There is some evidence that monthly forecasts have good signal of the onset in some regions. 

Exemple of a Climate Predictability Tool (CPT)

Dr Simon Mason from IRI presented in 2006 to the Joint Team a Climate Predictability Tool (CPT).  The CPT is a software package developed by the IRI designed for making downscaled seasonal climate forecasts by RCCs and NMCs.  The software is an easy-to-use downscaling tool and is specifically designed to produce statistical forecasts of seasonal climate using either the output from a GCM or from fields of sea-surface temperatures.  It thus acts both as a statistical forecasting package as well as a tool for conducting model output statistics (MOS) corrections to downscaled GCM predictions.  The software has been introduced to most of the COFs and is now used fairly extensively, especially in the Southern African COF (SARCOF), where it has been successfully in promoting the consideration given to GPC products.  It is being used increasingly in other areas, including South America and South-East Asia where the source code version is also being used.  The software requires a hindcast set as well as the current forecast, and the hindcast set is used to downscale the GCM predictions typically to station data provided by the NMS.  A forecast is constructed using either canonical correlation analysis or principal component regression.  Extensive diagnostic statistics are provided, including most of the scores and procedures recommended by the SVSLRF (including the calculation of significance levels and error bars), and the scores are calculated in cross-validation mode, as well as there being an option to calculate retroactive performance measures (see: http://iri.columbia.edu/outreach/software/).
4.2
RCCs surely require that the GPCs continue activities in the following areas: improving LRF skill, focusing on the main forecast parameters required by the RCCs; provision of data products; conducting further research into improving forecast skill, and developing new forecast products.  New products should be developed in close collaboration with scientists from RCCs and NMCs.  The Joint Team had recommended that RCCs work and collaborate with GPCs through RCOFs or other bilateral or multilateral means to explore the predictability and define the products to be made available (what is the status in 2008?). 

5.
Training

RCCs and NMCs may not have expertise in all aspects of Long range forecasts.  They will need assistance in training from GPCs in the following main areas:

· Interpretation and use of GPC LRF products

· Downscaling techniques (both statistical and dynamical) 
· Verification techniques (for local verification of RCC generated products and application outputs)

· Development of local user applications from RCC downscaled products

· Use and implementation of regional climate models.

Training might take place in the form of attachment of RCC staff to GPCs (for 2-3 months), exchanges of visiting scientists (for 2-3 months) or capacity building workshops.  The Joint Team had suggested that WMO undertake to organize training seminar(s) (minimum 6 days) with order of programme similar to those for the Medium-range products training seminars.  The Team also suggested that WMO may support participants for attending appropriate courses.
