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Summary and purpose of the document

Based on the conclusions and recommendations of the last Workshop on Lead Centre for LRF MME (LC-LRFMME) in Busan in September 2007, this document contains the proposed updates to the WMO Manual on GDPFS. 

ACTION PROPOSED

The meeting is invited to study this document and consider the proposed updates to the WMO Manual on GDPFS (for the exchange of ensemble products, development of multi-model ensembles and official establishment of a Lead Centre for LRFMME), and to make any necessary adjustment, with a view to the approval of such recommendation by the next CBS session. 
Annex:
· List of updates to the Manual on Global Data Processing and Forecasting System - WMO publication no 485

Reference:

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

PROPOSAL

The Joint Expert Team on LRF agreed to a set of functions for a Lead Centre for LRFMME and related activities of the GPCs.  The Team recommended that the Commission for Basic Systems proposes the recognition of Lead Centres for LRFMME, once the required functions have been developed.  The Team agreed to make a recommendation for updating the Manual on Global Data Processing and Forecasting System - WMO publication no 485, as listed in ANNEX.
ANNEX

(updates to the Manual on Global Data Processing and Forecasting System - WMO publication no 485 are listed in red)
It is proposed to add some items to Vol. I, Part II, 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 Centre for Long-Range Forecast of Multi-Model Ensembles predictions (LC-LRFMME).  The list of such Centres and the functions of LC-LRFMME are defined in Attachment II-12. 

Add:

ATTACHMENT II-11
Other Long-Range Forecast data or products 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.
Experimental products desired by users of GPC outputs:

· 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.  

2.
The GPV (grid point value) products are preferred in GRIB 2 format rather than NetCDF, especially for downscaling.  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
· Hind cast 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.
RCCs/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.
ATTACHMENT II-12
1.
The joint GPC Seoul and GPC Washington are recognized as a Lead Centre for Long-Range Forecast Multi Model Ensemble (MME).

2.
Functions of Lead Centre for Long-Range Forecast Multi Model Ensemble (MME)

1) Maintain a repository of documentation for the system configuration of all GPC systems

2) Collect hindcast and 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) Blend GPCs forecasts based on standard MME techniques as an additional guidance to GPCs, NMCs, and RCCs, among other existing multi-model products.

7) Provide web pages to satisfy requirements for regional display of forecast information (e.g. for RCOF coordinators)

8) Redistribute digital hindcast/forecast data for those GPC’s that allow it.

9) 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

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

3.
A phased approach in the development of the activities of the Lead Centre for LRFMME has been agreed as follows:
•Phase 0:
The Lead Centre maintains a repository of forecast system configurations on a web site (e.g., hindcast period; ensemble size; resolution; couple/tier-2; URLs; data availability; Points of Contact)
•Phase 1:
GPCs provide data for predicted anomalies for selected variables (Nino indices; surface temperature; precipitation) on a monthly basis.  The Lead Centre generates forecast plots for all GPCs and displays them in a common format on a website (with password protected access only for GPCs, RCCs and NMCs):

–These plots will be additional information/tools for GPCs to produce their final product

–LC-LRFMME could also provide plots for special requests (e.g. from RCOFs)

–LC-LRFMME could also display simple plots conveying the degree of consistency among the GPC forecasts

•Phase 2:  GPCs provide hindcasts and real-time forecasts (raw data):

–Anomalies for individual GPC forecasts will be computed at the LC-LRFMME and displayed in a common format (using e.g. common hindcast calibration periods).

–The LC-LRFMME could also compute anomalies based on various well established MME schemes (eg. equal weights; skill based regression) and display the MME forecasts in the same common format as used for the GPC forecasts.  As for the Phase 1, these plots become additional information/forecast tools for GPCs, RCCs and NMCs to produce their final product.

–The LC-LRFMME will compute consistent SVSLRF skill estimates for MME products generated by LC-LRFMME and provide them to the Lead Centre for SVSLRF.

–If agreed upon, other GPCs could access the digital data and produce their own final (in-house) guidance.  This data could be distributed by the Lead Centre on a common grid/format.

•For both Phase 1 and Phase 2
–Any distribution of GPC digital data will depend on predetermined agreement with the relevant GPC.

-Only basic graphical products (e.g probabilities for tercile categories) will be displayed, using data products equivalent to essential products (as defined in Manual on GDPFS (Appendix II.6)).

-Graphical forecast products displayed will be accompanied by caveats stating that they are not official WMO forecasts, nor do they represent the final official forecast for any country or region as produced by the NMS or RCC for that country or region.   

It is also recommended that the CBS ET-ELRF
 should act as the advisory body for the functions of the Lead Centre for LRFMME.

4.
Data to be provided to the Lead Centre by GPCs

1)
For Phase 1 Data:

- Provide monthly ensemble mean anomalies for:

(a) Surface (2m) temperature

(b) Sea Surface temperature

(c) Total Precipitation Rate [kg m-2 s-1]

(d) Mean Sea Level Pressure [hPa]

(e) 850hPa Temperature [K]

(f) 500hPa geopotential height [m] 

2)
For Phase 2 Data: Hindcast + Forecast

- Monthly means of individual members:

o Same variables as for Phase 1, with the possibility of additional variables 

- For the hindcast period refer to the SVSLRF document (a minimum of 15-years of retrospective forecasts)

- Format of the forecast/hindcast data:

(a) Spatial resolution: 2.5°(lat.) x 2.5°(long.) over global domain (144 x 73 grids) 

(b) Temporal resolution: Monthly Mean 

(average from the 1st day through the end day of the month)

(c) Writing order: Eastward from 0° to 2.5°W, Southward from 90°N to 90°S

(d) Format: GRIB-2 format is highly recommended but GRIB-1 is temporarily acceptable

(e) Lead Time: 0-4 months for seasonal forecast

5.
Standards of data and visualization 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.

- All images and data are to be provided with metadata following the appropriate WMO/ISO standard.

- Forecast-types displayed will be (asterisk denotes ‘quick-time’ products developed from Phase 1 data):

· averages or accumulations over 3-month periods

· ensemble-mean anomalies* (Note: In Phase 1 GPC favoured climatology (which may vary with GPC) will be used).
· above/below median probabilities

· tercile category probabilities

· Nino region monthly SST anomaly plumes

- Anomalies and quantiles will be calculated by the Lead Centre for each individual model using a hindcast period common to all GPCs. 

- Displayed forecast periods will be:

· The 3-month period following the month of issue, using the latest available forecast from each GPC.

-Displayed geographical regions will be:

· Globe

· Northern extratropics

· Southern extratropics

· Tropics

· Nino regions (for SST plumes)

- Individual GPC products

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

- Multi-model products:

· Model consistency products (e.g. proportion with positive / negative ensemble mean anomaly, percentage with upper tercile most likely)

· Equal weighted multi-model combination

· More complex multi-model combinations may be added

- Appropriate disclaimers should be attached to the Multi-Model products indicating that they are not official WMO, NMHS or RCC products, but produced only for guidance. 

6.
Access to GPC data and visualization products held by the LC-LRFMME

- A list of recognized GPC forecast users, eligible for access, will be defined (by WMO) and maintained by the Lead Centre (e.g. GPCs, RCCs, NMHSs, institutions hosting RCOFs such as ACMAD, ICPAC). 
- Potential new users not belonging to the above categories may request access from WMO, 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. 

- The list of eligible users will be 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 LC-LRFMME will report on the review to the ET on Extended and Long-range Forecasting.

- Access to GPC visualization products on LC-LRFMME website will be by website password.

- Access to GPC digital data held by LC-LRFMME:

- 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.
- Digital multi-model products, from which the individual GPC data cannot be easily retrieved, may be distributed by the LC-LRFMME.

�  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.





