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Summary and purpose of document

This document presents the main conclusions of the meeting of the Expert Team on Extended and Long-Range Forecasting.
Action Proposed  

The meeting is invited to consider the information in this document, provide comments as appropriate and endorse recommendations for the next CBS, in particular the proposed updates to the Manual on GDPFS..

ANNEX:
-
Proposed updates to the Manual on GDPFS.
References: -
Abridged final report of Commission for Basic Systems, Seoul, 9-16 Nov. 2006

· Report of the Workshop of Global Producers of Long Range Forecasts, Busan, Republic of Korea, 18-20 September 2007

· Report of the Meeting of the Expert Team on Extended and Long-Range Forecasting, Beijing, 7-10 April 2008.

· WMO pub. 485, Manual on GDPFS.
Extended and Long-range Forecasting

Introduction

1.
This document is based on the report of the Meeting of the Expert Team on Extended and Long-Range Forecasting of the CBS OPAG on DPFS which was held at the kind invitation of China in Beijing from 7 to 10 April 2008.  Eleven experts representing ten Global Producing Centres (GPCs) of Long-Range Forecast and one regional centre participated in the meeting.  The meeting considered the important questions in current development of extended (11 days to one month) and long-range forecasting (1 month to 2 years).

Exchange of products and data between GDPFS Centres
2.
The exchange of products and data between GPCs, NMCs and potential RCCs was reviewed.  In the spirit of Resolution 40, the Team had previously proposed that GPCs’ products defined in the Appendix II.6 of the Manual on the GDPFS shall be considered as essential and given free to NMCs and RCCs.  After discussion, the Team agreed to that statement.

2.1
The Team also stressed that other data or products could be provided by GPCs at request of RCCs, NMCs or Lead Centre(s), to further assist them to perform their tasks.  CBS Ext. 06 had noted that data or products in addition to those required from GPCs in the minimum list could also be provided by GPCs on request to satisfy the needs of RCCs or NMCs.  The data will be given, if the producing GPC had a compatible data policy, and if the RCCs, NMCs and Lead Centre(s) would adhere to conditions, if any, attached by the GPCs to these data and products.  This list of some potential additional products had been given in Annex II of the CBS report, where it was noted that some of these products required considerable further research and development to be scientifically feasible.  This list was reviewed by the Team and some changes were applied in light of present LRF capabilities. The revised list was proposed as a recommendation for an Attachment II-11 in the Manual on GDPFS, as listed in Annex.

2.2
The Team recommended also that GPCs should provide more information on their web site indicating clearly, for example,  the timing of production, formats available, possible access to Grid Point Value (GPV) fields (e.g. for down-scaling). 
Feed-back

2.3
GPCs which provide data and products to NMHSs and RCCs, could be helped in their developments by receiving “feed back” from RCCs and NMHSs after use of the LRF information.  The Team defined some broad guidelines for feed back that would be useful to GPCs and recommended the guidelines be included as Attachment II-14 in the Manual on GDPFS, as listed in Annex.  These guidelines will help the RCCs and NMHSs to provide the information expected as feed-back by GPCs.  

Observations Needs
3.
The data needs for global LRF were reviewed, in particular for ocean initial conditions, including salinity, and land surface, including soil moisture.  The agreed recommended updated list of data needs was passed to the chairman of the ET on Evolution of the Global Observing System.

Lead Centres for Long-Range Forecast of Multi Model Ensemble (LC-LRFMME)
4.
The recommendations of the workshop on Lead Centres for LRFMME held in Busan, 18 to 20 September 2007, were reviewed and the Team agreed to confirm that there is a significant need for LCs-LRFMME to collect LRF data from GPCs, to display GPC forecasts in standard formats, and to act as a focus for further research and development of MME techniques and products.  These activities will provide a much needed conduit of GPC information to RCCs and NMCs, and between GPCs.  The Team congratulated the Korea Meteorological Administration and the National Centre for Environmental Prediction of USA for very substantial progress in developing capability for an LC-LRFMME, and thanked the 6 GPCs currently providing forecast data to KMA/NCEP.  The definition of the LC-LRFMME functions were reviewed and adjusted.  Noting the KMA achievements, the Team recommended that KMA/NCEP be designated a Lead Centre for LRFMME with responsibilities that include maintenance of a web portal of GPC and MME products.  The revised functions for Lead Centres of LRFMME were recommended for submission to CBS to be included in the Manual on the GDPFS, as listed in the Annex as additions to Appendix II-8 and in the new Attachments II-12 and II-13.

Regional Climate Centres (RCCs)
5.
The CCl Implementation Coordination Team (ICT) which met in October 2007 established a technical expert group, with CCl and CBS representation, that met in January 2008 to address Regional Climate Centres (RCCs) issues, and to further develop the amendments required for the Manual on the GDPFS to support formal WMO designation of RCCs or RCC-Networks.  The resultant set of amendments were reviewed and slightly revised by the ET/ELRF Team and they were recommended for CBS endorsement, as listed in changes to Part I of the Manual and in Part II, section 1.1.4.2, and in new Appendices II-10 and II-11, and Attachment II-10.

Recognition of RCCs and new GPCs

6.
Representatives of Beijing Climate Centre, Tokyo Climate Centre and Moscow (and other centres) presented their achievements and the Team recommended that these Centres seek recognition as RCCs at the next CBS.  It was also recommended that Moscow seek recognition as GPC at next CBS. 
7.
The Team also recommended that Pretoria and CPTEC-INPE Brazil present a report of their achievement in September 2008 and seek advice at that time for possible recognition as GPC by CBS in March 2009, after official request submitted by their Permanent Representative to the President of CBS (through the WMO Secretariat).  In view of the National Climate Centre of India achievements, the Team encouraged NCC India to work towards recognition as an RCC and later towards GPC status.

Extended Range Forecasts (ERF)
8.
The specific needs related to ERF for product exchange or services were considered and the Team acknowledged the high interest and potential importance of ERF in aiding RCCs and NMCs to provide services to a wide range of users, notably in the agricultural sector.  It was agreed that this time scale holds the most promising potential for prediction of delayed or advanced rainy season onset. 
8.1
The team noted the importance of ERF for prediction on the Madden-Julian Oscillation (MJO), which is an important mode of variability in the tropics.  In this regard, support was expressed for the CAS/WCRP WGNE initiative for Operational Modelling Centres to compare forecasts of the MJO (5 GPCs were already participating) and centres with ERF capability not currently participating were encouraged to do so.  
8.2
After reviewing the status of ERF activities in their respective centres, the Experts agreed that, as development of ERF capability is relatively new at some centres, it would be timely to recommend some standard for infrastructure for ERF.  Exchange of ERF forecast and hindcast data would involve frequent transfers of large data volumes, in contrast to LRF exchanges for which a ‘fixed’ set of hindcast data need only be transferred once.  The Team recommended that a workshop on infrastructure and verification of ERF would help to begin the process of convergence between Centres.
8.3
 At the current time the Team agreed there was no need for an extension of the SVSLRF scores to cater for ERF, as the specified scores are sufficient.  However, it was recommended that the ETELRF and the associated Lead Centre for verification continue to monitor developments, particularly in regards to the CBS Coordination Group on verification.

Verification of LRF

9.
The Team noted the considerable contribution made by the LC-SVSLRF to the efficient exchange of verification information.  The Team recommended that a process of continuous review of the Standard Verification System for Long Range Forecasts (SVSLRF) be undertaken by the Lead Centre SVSLRF and concerned Team members, and that this should include evaluation of possible additional scores.
9.1
The Team agreed that the cross-validation should be mandatory for both calibrated and re-calibrated forecasts.  
9.2
It was recommended that the SVSLRF should be applied ‘as is’ to the outputs of MME in an identical way as for the individual models.  
9.3
The team considered the coordination between the LC-SVSLRF and the Lead Centre for LRFMME and suggested that both Lead Centre websites be linked, enabling the display of forecast and verification information in a consistent and similar way.
9.4
The Team noted the lack of progress in the official definition of ENSO years, and urged that this activity be accelerated by CCl as a matter of some priority.  The Team recommended that the SVS verification need not be stratified according the ENSO years until there is a clear official definition available.  
ANNEX

PROPOSED MODIFICATIONS TO MANUAL ON GDPFS, VOLUME I, (WMO-- NO 485)
(Updates to the Manual on Global Data Processing and Forecasting System are listed in red)

ANNEX TO PARAGRAPH 5.1.2

MODIFICATIONS RELEVANT TO DESIGNATION OF REGIONAL CLIMATE CENTRES
Part I: Page I-1, section 2 (Functions of the GDPFS), Section 2.1 item (e) shall be amended to read:

‘Preparation of specialized products such as limited area very-fine mesh short-, medium, extended- and long-range forecasts, regional climate watches, tailored products for marine, aviation, environmental quality monitoring and other purposes;’

Part I: Page I-1, section 2 (Functions of the GDPFS), Section 2.2 item (a) shall be amended to read:

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

Part I: Page I-2, section 4.1.2 (Regional Specialized Meteorological Centres (RSMCs)), insert a new paragraph 4.1.2.5 after paragraph 4.1.2.4, and rename existing paragraph 4.1.2.5 as 4.1.2.6.  The new paragraph shall read as follows:

‘4.1.2.5 Centres designated by WMO for the provision of global long-range forecasts are called Global Producing Centres for Long-range forecasts (GPCs).  Centres designated by WMO for the provision of regional long-range forecasts and other regional climate services, or groups of centres who collectively provide these forecasts and services in a distributed network, are called Regional Climate Centres (RCCs) or RCC-Networks, respectively (see notes under (e) in paragraph 1.4.1.2 of Part II).’ 

Part I, Appendix I-1, section 3 (The RSMCs with activity specialization are the following:), add the following text:
GPC Beijing
}

GPC Exeter
}

GPC Melbourne
}

GPC Montreal
}

GPC Moscow
}

GPC Seoul
} Global Producing Centres of long-range forecasting

} products

GPC Tokyo
}

GPC Toulouse
}

GPC Washington
}

GPC ECMWF
}

RCC CITYNAME….
} Regional Climate Centres providing regional long-


} range forecasts and other regional climate services

RCC-Network (region)
‘CITYNAME’ Node 1
}

‘CITYNAME’ Node 2
}


……………..
}


‘CITYNAME’ Node n
}

Part II
Part II, section 1.4.1.2 (Regional Specialized Meteorological Centres (RSMCs) with activity specialization), item (b) shall be amended to read as follows:

“‘Global extended- and long-range forecasts and related mean analysed values and anomalies;’

‘NOTE: Centres….”
and item (e) shall be amended to read as follows:

‘Regional LRF products, climate monitoring, climate watches, drought monitoring, climate data services, and tailored climate products.’
following the modified item (e), add the following Note:
‘NOTE: Centres producing regional long-range forecasts and other regional climate services or groups of centres who collectively provide these forecasts and services in a distributed network, and are recognized as such by CBS and CCl at request of Regional Associations, are called Regional Climate Centres (RCCs) or RCC-Networks, respectively.  Definitions of RCCs and RCC-Networks, the list of official recognized RCCs and RCC-Networks, and mandatory functions of RCCs and RCC-Networks can be found in APPENDIX II-10. The criteria to be recognized as an RCC or RCC-Network can be found in APPENDIX II-11.’

In Appendix II-6, it is proposed to replace in paragraph 4.2, for the Content of basic forecast output, in (a) and (b):

· “2-metre temperature over land” by: “2-metre temperature over the globe”
· “Precipitation” by: “Total precipitation”
It is proposed to add some items to Appendix II-8

1. Centres that are designated as Global Producing Centres for Long-range Forecasts (GPCs) are as follow: Beijing, Exeter, Melbourne, Montreal, Moscow, Seoul, Tokyo, Toulouse, Washington and ECMWF.

2. 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 chapter 4.2 of 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.

3. Additional data or products to the minimum list above could also be provided by GPCs on request by RCCs or NMCs.  The RCCs and NMCs would adhere to conditions, if any, attached by the GPCs to these data and products.  This additional list of data and products is given in Attachment II-11
4. Given the anticipated improvements in skill of Long-Range Forecasts (LRF) by using a multi-model ensembles (MME) approach, some GPCs can serve as collectors of global LRF data to build MME and to make MME LRF predictions.  Such Centres may become Lead Centres for Long-Range Forecast of Multi-Model Ensembles predictions (LCs LRFMME).  The list of such Centres and the functions of LC-LRFMME are defined in Attachment II-12.  The list of data that GPCs may supply to LCs LRFMME are defined in Attachment  II-13. 

Part II, add new Appendix II-10 as follows:
APPENDIX II-10

DESIGNATION AND MANDATORY FUNCTIONS OF REGIONAL CLIMATE CENTRES (RCCs) AND RCC-NETWORKS 

1. A multifunctional centre that fulfils all the required functions of an RCC for the entire region, or for a sub-region to be defined by the Regional Association may be designated by WMO as a ‘WMO Regional Climate Centre’ (WMO RCC).  A group of centres performing climate-related activities that collectively fulfil all the required functions of an RCC may be designated by WMO as a ‘WMO Regional Climate Centre Network’ (WMO RCC-Network).  Each centre in a designated WMO RCC-Network will be referred to as a ‘Node’. A Node will perform, for the region or sub-region defined by the Regional Association, one or several of the mandatory RCC activities (e.g. long-range forecasting (LRF), climate monitoring, climate data services, training).  Only centres or groups of centres designated by WMO will carry the title ‘WMO RCC’ or ‘WMO RCC-Network’ respectively.  Recipients of RCC products and services will be NMHSs, other RCCs and international institutions recognized by the Regional Association and will be referred to as ‘RCC Users’.  WMO RCCs and RCC-Networks shall follow Guidance published by the Commission for Climatology on technical, climate-related matters.

2. Designated Regional Climate Centres and RCC-Networks are as follows: ………………..

3. In order for a centre or a group of centres in a cooperative effort to be officially recognized as a WMO RCC (Regional Climate Centre), or a WMO RCC-Network, it shall perform the following minimum* set of functions, criteria and products for which are defined in Appendix II-11:

Notes: *- Additional requirements for RCC functions may vary in detail from Region to Region.  A list of ‘highly recommended’, but not mandatory, functions is given in Attachment II-10.

- An RCC is not necessarily an NMHS, but a non-NMHS candidate for RCC designation must be nominated by the Permanent Representative of the concerned country.

· Operational Activities for LRF*:

· Interpret and assess relevant LRF products from Global Producing Centres (GPCs) (some of which can be obtained through the Lead Centres for LRFMME - see Attachment II-12), make use of Lead Centre for Standard Verification System on LRF (see Attachment II-8), distribute relevant information to RCC Users; and provide feedback to GPCs

· 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 exchange of basic forecasts and hindcast data;

· Generate ‘consensus’ statement on regional or sub-regional forecasts (see Appendix II-11 for details); 

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

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

Note: *
Both dynamical and statistical, within the range of 1 month to 2 year timescale, based on regional needs.

· Operational Activities for Climate Monitoring:

· Perform climate diagnostics including analysis of climate variability and extremes, at regional and sub-regional scales;

· Establish an historical reference climatology for the region and/or sub-regions;

· Implement a regional Climate Watch.

· Operational Data Services, to support operational LRF and climate monitoring:

· Develop regional climate datasets, gridded where applicable;

· Provide climate database and archiving services, at the request of NMHSs;

· Training in the use of operational RCC products and services

· Provide information on methodologies and product specifications for mandatory RCC products, and provide guidance on their use
· Coordinate training for RCC Users in interpretation and use of mandatory RCC products. 
 In Part II, add new Appendix II-11 as follows: 

APPENDIX II-11

DETAILED CRITERIA FOR RCC MANDATORY FUNCTIONS

	Functions
	Activities
	Criteria

	Operational Activities for LRF 

(both dynamical and statistical, within the range of 1 month to 2 year timescale, based on regional needs)


	Interpret and assess relevant LRF products from Global Producing Centres (GPCs), distribute relevant information to RCC Users; and provide feedback to GPCs (see Attachment II-14)


	Product: assessment of the reliability and outcomes of GPCs or LCs-LRFMME products including the reasoning (make use of LC SVSLRF), 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



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

 
	Product:  probabilities for tercile (or appropriate quantile) categories for the region or sub-region

Element: 2-m mean temperature, total precipitation

Output type: rendered images (maps, charts), text, tables, digital data
Forecast period: one month up to 6 months 

Update frequency: 10 days to one month



	
	Generate consensus* statement on regional or sub-regional forecasts.

*NB: A collaborative process involves discussion with experts in the region (e.g. through Regional Climate Outlook Forums (RCOFs), teleconferencing, etc.). 

Consensus is both the agreed process, and its joint conclusion, and can be that there is limited skill in the prediction for a region or sub-region
	Product: consensus statement on regional or sub-regional forecast.
Element: 2-m mean temperature, total precipitation
Output type: report 

Forecast period: a climatologically significant period (from one month to one year) 

Update frequency: at least once per year (to be defined by the region)

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


	Products: verification datasets (e.g. SVS LRF scores, Brier Skill Score; ROC; Hit Rate Skill Score)

Element: 2-m mean temperature, total precipitation



	
	Provide on-line access to RCC products/services to RCC Users.


	Product: an on-line data/information portal

	
	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 



	Operational Activities for Climate Monitoring
	Perform climate diagnostics including analysis of climate variability and extremes, at regional and sub-regional scales
	Products: climate diagnostics bulletin including tables, maps and related products

Element: Mean, Max and Min temperatures, Total precipitation; other elements (esp. GCOS essential climate variables) to be determined by the region, 
Update frequency: monthly



	
	Establish an historical reference climatology for the region and/or sub-regions
	Product: database of climatological means for various reference periods (e.g. 1931-60; 1951-80; 1961-90; 1971-2000; etc)

Spatial resolution: by station
Temporal resolution: monthly at a minimum
Elements: Mean, Max and Min temperatures, Total precipitation; other elements (esp. GCOS essential climate variables) to be determined by the region, 
Update frequency:  at least 30 years, preferably 10 years



	
	Implement a Regional Climate Watch 


	Products: climate advisories and information for RCC Users 

Update: whenever required, based on the forecast of significant regional climate anomalies.



	Operational Data Services, to support operational LRF and climate monitoring
	Develop quality controlled regional climate datasets, gridded where applicable
	Products: regional, quality controlled climate datasets, gridded where applicable, following CCl guidance on QA/QC procedures 

Elements: Mean, Max and Min Temperature, and Precipitation, at a minimum
Temporal resolution: daily
Update: monthly



	
	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



	Training in the use of operational RCC products and services
	Provide information on methodologies and product specifications for mandatory RCC products, and provide guidance on their use
	Products: Manuals, guidance documents and information notes.

Update frequency: when methods/products are revised or introduced or discontinued

	
	Coordinate training for RCC Users in interpretation and use of mandatory RCC products
	Products: survey and analysis of regional training needs, and proposals for training activities.


NOTE: an RCC is expected to perform certain functions (e.g. for homogeneity testing; database management; metadata management, statistical evaluation of climate data, etc.) using procedures proposed in the WMO Guide to Climatological Practices and in other official Commission for Climatology Guidance documents. 
In Part II, add new Attachment II-10 as follows: 
ATTACHMENT II-10
ADDITIONAL ‘HIGHLY RECOMMENDED’ FUNCTIONS OF DESIGNATED WMO RCCs OR WMO RCC-NETWORKS:
· Climate Prediction and Climate Projection (beyond 2 years timeframe)

· Assist RCC Users in the access and use of WCRP-CMIP climate model simulations

· Perform downscaling of climate change scenarios

· Provide information to RCC Users for use in development of climate adaptation strategies

· Generate, along with warnings of caution on accuracy, seasonal forecasts for specific parameters where relevant, such as:

· onset, intensity and cessation of rainy season;

· tropical cyclone frequency and intensity

· Perform verification on consensus statements for forecasts;
· Perform assessment of other GPC products such as SSTs, winds, etc.

· Non-operational data services:

· Keep abreast of activities and documentation related to WMO WIS, and work towards WIS compliance and DCPC designation;
· Assist NMHSs in the rescue of climate data from outmoded storage media;

· Assist NMHSs to develop and maintain historical climate datasets;

· Assist RCC Users in the development and maintenance of software modules for standard applications;

· Advise RCC Users on data quality management;

· Conduct data homogenization, and advise RCC Users on homogeneity assessment and development and use of homogeneous data sets;

· Develop and manage databases, and generate indices, of climate extremes;

· Perform Quality Assurance/Quality Control on national datasets, on request of an NMHS;

· Provide expertise on interpolation techniques;

· Facilitate data/metadata exchange amongst NMHSs, including on-line access, through an agreed regional mechanism;

· Perform Quality Assurance/Quality Control on regional datasets.
· Coordination Functions:

· Strengthen collaboration between NMHSs on related observing, communication and computing networks including data collection and exchange;

· Develop systems to facilitate harmonisation and assistance in the use of LRF products and other climate services;

· Assist NMHSs in user liaison, including the organisation of climate and of multidisciplinary workshops and other forums on user needs;

· Assist NMHSs in the development of a media and public awareness strategy on climate services. 
· Training and Capacity building:
· Assist NMHSs in the training of users on the application and on implications of LRF products on users;

· Assist in the introduction of appropriate decision models for end-users, especially as related to probability forecasts;

· Promote technical capacity building on NMHS level (e.g. acquisition of hardware, software, etc.), as required for implementation of climate services.

· Assist in professional capacity building (training) of climate experts for generating user-targeted products.

· Research and Development:
· Develop a climate Research and Development agenda and coordinate it with other relevant RCCs;

· Promote studies of regional climate variability and change, predictability and impact in the Region;

· Develop consensus practices to handle divergent climate information for the Region;

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

· Promote the use of proxy climate data in long-term analyses of climate variability and change;

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

· Promote studies of the economic value of climate information.

In Part II, add new Attachment II-11 as follows: 
ATTACHMENT II-11

ADDITIONAL INFORMATION THAT MAY BE PROVIDED BY GPCS

Other Long-Range Forecast data, products or other information, in addition to the minimum list in chapter 4.2 Appendix II-6, which could also be provided by GPCs on request by RCCs or NMCs (the RCCs and NMCs would adhere to conditions, if any, attached by the GPCs to these data and products):
1. Grid point value (GPV) products (these are preferred in GRIB 2 format, especially for downscaling):

· hindcast and forecast data for downscaling algorithms:
· data for RCM boundary and initial conditions:

· predicted global weekly values of SST.

2.
Information to assist in building capacity in areas such as:

· interpretation and use of ERF and 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.
In Part II, add new Attachment II-12 as follows: 
ATTACHMENT II-12

LEAD CENTRES FOR LONG-RANGE FORECAST OF MULTI MODEL ENSEMBLE (MME) PREDICTION
1.
GPC Seoul and GPC Washington are jointly recognized as a Lead Centre for Long-Range Forecast of Multi Model Ensemble (MME) predictions, including responsibility for a web portal of GPC and MME products with global coverage.

2.
Functions of Lead Centres for Long-Range Forecast of Multi Model Ensemble (MME) prediction
1) Maintain a repository of documentation for the system configuration of all GPC systems

2) Collect an agreed set of forecast data from GPCs

3) Display GPCs forecasts in standard format

4) Promote research and experience in MME techniques and provide guidance and support on MME techniques to GPCs, RCCs and NMHSs.

5) Based on comparison among different models, provide feedback to GPCs about the models performance 

6) Generate an agreed set of Lead Centre (LC) products (see section 3) 

7) Provide web pages to satisfy requirements for regional display of Lead Centre products (e.g. for RCOF coordinators)

8) Where possible verify the LC products using the SVSLRF.
9) Redistribute digital forecast data for those GPC’s that allow it.

10) Handle requests for the password for the website and data distribution; maintain a database recording the users who have requested access to data/products and the frequency of access

11) Maintain an archive of the real-time GPC and MME forecasts.

3.
Core information to be available from Lead Centres for LRFMME

3.1 GPC digital products:

Global fields of forecast anomalies as supplied by GPCs, and listed below (for GPCs that allow redistribution of their digital data):

Monthly mean anomalies for individual ensemble members and ensemble mean for at least each of three months following the month of submission e.g March, April, May if the month of submission is February:

a) Surface (2m) temperature 

b) Sea Surface Temperature

c) Total Precipitation rate 

d) Mean Sea Level pressure

e) 850hPa temperature

f) 500hPa geopotential height

N.B the content and format for the supply of data to the Lead Centre by GPCs and terms of exchange are defined in Attachment II-13.

GPCs not currently able to participate in this additional exchange of data are encouraged to do so in the future.

3.2
Graphical products:

Plots and maps for each GPC forecast displayed in common format on the LC website, for the variables listed in 3.1 and for selectable regions where appropriate, showing for 3-month means or accumulations:

a) ensemble ‘plumes’ of Niño indices (1-month means)

b) ensemble mean anomalies 

c) Probabilities of above / below median 

d) Model consistency plots, i.e maps showing the proportion of models predicting the same sign anomaly. 

e) multi-model probabilities of above/below median. 

4. Additional information to be available from Lead Centres for LRFMME

As part of research and development Lead Centres may make available products based on forecast and hindcast data from the subset of GPCs that are able to supply them.  These products are additional information to help GPCs, RCCs and NMCs to further develop MME techniques and their application.
GPCs not currently able to participate in this additional exchange of data are encouraged to do so in the future.

4.1 GPC digital products:

Global forecast fields and corresponding hindcasts for the fields listed in 3.1, and additional variables to be agreed, for those GPCs that allow redistribution.

4.2 Graphical products

Forecast maps for each GPC displayed in common format on the LC website, for the variables listed in 3.1 and for selectable regions where appropriate, showing for 3-month means or accumulations:

a) tercile category probabilities

b) model consistency plots for most likely tercile category

c) multi-model probabilities for probabilities for tercile categories, using various established and experimental multi-modelling methods.

These additional products will be distinguished from Lead Centre core products listed in 3.

5. Visualisation of graphical products

The recommended temporal resolution, lead-times, variables and update frequencies for images are those prescribed for GPCs in Appendix II-6, chapter 4.2.

a) Forecasts for individual GPCs will be displayed in common graphical format in a way that allows comparison.

b) The geographical regions displayed will be interactively selectable, or at minimum:

· Globe

· Northern extratropics

· Southern extratropics

· Tropics

· Nino regions (for SST plumes)

c) The research and development products in section 4 will be distinguished from the Lead Centre products of section 3.

d) Graphical forecast products displayed will be accompanied by disclaimers stating that the forecasts are for guidance and are not official WMO forecasts, and do not necessarily represent the final official forecast for any country or region as produced by the NMS or RCC for that country or region.   

6.  Access to GPC data and visualization products held by the Lead Centres for LRFMME

a) Access to GPC data and graphical products from LC-LRFMME websites will be by website password.

b) Digital GPC data will be only re-distributed in cases where the GPC data policy allows it. In other cases, requests for GPC output should be referred to the relevant GPC.

c) Recognized GPCs, RCCs, NMHSs, and institutions hosting RCOFs such as ACMAD, ICPAC, are eligible for password protected access to information held and produced by the LC-LRFMME.

d) Potential new users not belonging to the above categories may request access from an LC-LRFMME, who will refer the request to the designated GPCs.  Decisions to allow access must be unanimous.  The Lead Centre will be informed of new users accepted for access.

e)  A list of users provided with password access will maintained by LC-LRFMME and reviewed by the GPCs, to measure the degree of effective use and also to review any changes in status of eligible users.  The GPCs and the LCs-LRFMME will report on the review to the CBS Expert Team on Extended and Long-range Forecasting
, which will act as an advisory body for the LCs-LRFMME.
In Part II, add new Attachment II-13 as follows: 
ATTACHMENT II-13
CONTENT AND FORMAT FOR THE SUPPLY OF DATA TO THE LEAD CENTRE FOR LRFMME BY GPCS AND TERMS OF EXCHANGE
Data formats and file naming convention
LC-LRFMME has proposed following standardization for data formats, and file naming convention as follows:

(a) The following variables: Z500, T850, MSLP, Precip., T2m and SST, should be submitted for each of three months following the month of submission (e.g June, July, August if the month of submission is May)
(b) Acceptable data formats: GRIB1; GRIB2

(c) The number of bits of GRIB data is 16-bits

(d) The number of grid points should be 144*73 (starting from 90N and 0E)

(e) There should be one file with monthly ensemble mean anomaly.  Individual members should also be provided as separate files in the same format as the ensemble mean.  Therefore, if there are “n” members in the forecast, total number of files submitted will be “n+1”
(f) File naming conventions: (see LC-LRFMME website)

Terms for exchange

The terms for exchange of data between GPCs and LC-LRFMME are as follows:

a) GPCs provide their monthly mean anomaly forecasts (and full fields, for GPCs participating in this additional exchange; see Attachment II-12, section 4 for “additional exchange”) to the Lead Center on a monthly basis and LC will be responsible for displaying them.

b) GPCs who are able to do so will submit data for monthly means and for individual ensemble members.

c) Forecast anomalies should be provided by GPCs by the 15th of the month.  For example, for June-July-August seasonal forecast, data should be provided by 15th May.  GPCs should inform the LC-LRFMME if any delay in submitting data is anticipated.

In Part II, add new Attachment II-14 as follows: 
ATTACHMENT II-14

Suggested guidelines for feed back from RCC/NMHS to GPCs

1. Products used (from the minimum list defined in Chapter 4.2 Appendix II-6)

2. Additional products used

3. Your score on the following aspects of products (out of 10):

a) accessibility & timely availability;

b) completeness & quality;

c) usefulness for your purposes.

4. How is the data processed? (e.g. is any post-processing/downscaling carried out?)
5. Forecast applications that have been developed using the data
6. Research studies that have been conducted using the data

7. Any other comments

� It is the name of the CBS Expert Team at the time of this insertion in the Manual.  In the future it may be change to another entity, but still dealing with coordination of long-range forecast production.





