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1.
Overview

1.1
The workshop of global producers of seasonal to interannual forecasts was held in Geneva, Switzerland, from 10 to 13 February 2003.  The workshop was chaired by Ms Angèle Simard (Canada), Chair of the CBS OPAG on Data Processing and Forecasting Systems.  It was opened on behalf of Prof. G. O. P. Obasi, the Secretary General of World Meteorological Organization, by Mr Michel Jarraud Deputy Secretary‑General of the WMO.  Mr Jarraud welcomed participants and noted that the catastrophic impacts of the increasing number and frequency of severe weather and climate events around the globe emphasize the need for Meteorological and Hydrological Services to enhance vigilance and the knowledge base on the atmosphere/ocean forcing and related teleconnections.  These efforts should focus on further developing capacity and skill to monitor and predict severe weather and climate events.  He noted that the meteorological community has an important responsibility to the global community to ensure that the beneficial weather and climate resources are effectively harnessed for social economic development.  He emphasized that skilful and timely weather and climate forecasts can help the governments and communities in relevant regions, mitigate the negative impacts of extreme weather and climate events, and tap the high economic potential related to weather and climate.  Mr Jarraud indicated the areas of focus for the meeting and wished the workshop success.

1.2
Ms Simard welcomed the participants.  She indicated that there has been significant interest and progress in the area of long-range forecasting over the last few years that has required work and collaboration of different commissions (CAS, CCl, CBS, CAgM, CHy and organizations outside of the WMO.  The Intercommission Task Team (ICTT) on Regional Climate Centres has developed a concept for the provision of seasonal to interannual forecasts that involves Global Producing Centres (GPC), Regional Climate Centres (RCC) and National Meteorological Centres.  With respect to the agenda of this workshop and in collaboration with other commissions and institutions, CBS has been quite active in reviewing the list of products to be made available, proposing standards and formats for the exchange of products and developing verification schemes. 

2.
Representatives of global producing centres of SI forecasts and the Drought Monitoring Centre representing a potential regional climate centre user attended the workshop.

2.1
The workshop was organised into four different themes, each one forming a session:

-
Experimental Exchange of global products

-
Commitments of global producing centres

-
Arrangements for provision/Availability of operational products

-
Proposals for future Activities and Co-ordination

2.2
A list of participants is given in Annex I

2.3
In general terms, the workshop focused on understanding and responding to users' requirements as articulated by the relevant WMO bodies and endorsed by CBS-Ext.2002.  The Meeting agreed that for the purposes of this activity the user community was comprised primarily of NMHSs and RCCs.  This included the operational and modelling capabilities of the global producing centres and their willingness and commitment to provide/make available to NMHSs and potential RCCs the relevant products and services and the operational arrangements required.  More specifically the workshop provided a platform for discussion with a view to further develop and implement co-ordinated global, regional and national systems of centres with defined responsibilities for producing and making available long-range forecasts (LRF)* including seasonal to interannual forecasts.  This with a view to their effective use in mitigating the impact of severe weather and climate events and in support of social economic development activities of communities around the world.  This was achieved through exchange of information, knowledge and experience on current operational and experimental systems.  During the four days, thirty presentations of relevance to the four themes were delivered.  Separate ad-hoc working groups were convened to address issues and to propose recommendations.

*Note: See Appendix I-4 for definition of forecast ranges as agreed by WMO.

3.
Highlights

The discussions covered the following main topics/issues:

· The importance of long -range forecasts, including forecasts of extreme events for the protection of life and property coupled with concerns about environmental change.

· The value and need for climate projects such as APCN and Demeter, aimed at developing multi-model ensemble systems (MMES) methodologies in the Asian-Pacific and European regions respectively.

· The capabilities, commitments and roles of Global Producing Centres in the provision of operational long-range forecasts. 

· The standardisation of products and services among producing centres according to stated user requirements.

· The necessity to have dialogue/collaboration with the research community.

· The need to obtain feedback from the users.

· The need to assure that institutions without capacity to produce their own predictions are able to access optimized global seasonal to interannual forecasts.

· The development or enhancements of linkages to assure that forecasts and early warnings reach and enable national and international disaster prevention agencies to respond more effectively to natural disaster and mitigate economic losses in case of extreme weather and climate events.

4.
Experimental exchange of Long-range Forecasts

The workshop benefited from presentations made by the Korean Meteorological Administration on the APCN project and from ECMWF on the Demeter Project.  They reported on the scientific results, their experience with collection of data from various centres, major issues and lessons learned.

4.1
APCN

· The APCN project`s primary goal is to provide reliable climate information for the Asian-Pacific Region satisfying the requirements of Member economies.

· It is aimed at producing real-time seasonal forecasts based on validated multi-model ensemble system (MMES) based on output of global models from different institutes of APEC Member economies.

· Still under the experimental phase but will carryout more improvements and activities in the next phase of the project.

4.2
Demeter

· Demeter is a project to develop and test in hindcast mode a multi-model capability using state-of the-art global coupled ocean atmosphere models available in Europe.  It is a research project consisting of ensembles from 6 global coupled ocean-atmosphere models run over the ERA 40 period.

· A method for supplying seasonal forecast information to crop or malaria simulation models has been developed that consists in running the models on each individual member of the ensemble to derive a probability distribution on crop field.

4.3
Results

· Results from both projects indicate that MMES performance is generally better than single model ensemble performance, that procedures for model output collection need to be refined, and that significant R&D activities need to be pursued in areas such as methodologies for blending various model output, more reliable SST predictions, optimum number of ensembles.  Similar lessons have been learned from the MMES work at the IRI where five models are now in use. 

· These projects have given valuable information and insight on issues related to (MMES) with respect to : 

-
the need for agreed upon format as the collection process can be a time-consuming task

-
the need for internationally accepted standardized verification system to achieve a common evaluation of all individual ensemble as well as MMES

-
the need for hindcast model runs to obtain the bias in the models forecasts

-
the difficulty to maintain some of the components on operational basis where there is need to maintain a more stable and sustainable system.

-
the benefit of involving end users to develop effective interfaces to applications.

The predictions should enable national and international disaster prevention offices to respond more effectively to natural disasters and mitigate economic losses in the case of extreme climate events.  The evaluation of the results clearly demonstrates the success of the multi-model ensemble concept in the sense that generally the multi-model performance is superior compared to individual model skill.  Furthermore, an innovative method for supplying seasonal forecast information into agriculture and health models has been developed and tested.  The strategy successfully deals with important problems as communication across disciplines, downscaling of climate simulations, or use of probabilistic information.  These examples of seasonal prediction applications enlighten the existence of both potential and real economic value for society.

5.
Commitments of Global Producing Centres

Each global producing centre made a presentation of their operational/experimental system and indicated the list of products that are currently available (usually on their web sites) or that they plan to soon make available to RCCs and NMHs.

It was noted that the distinction between operation and research environment is very important and that both are needed.  In an operational context, one need an assurance that a product will be available according to a pre-determined schedule, some control on systems changes as users need some continuity and need to be able to interpret the results, some measure of skill.  Usually, before an operational system is changed, in-depth testing is required to clearly demonstrate that the system is not deteriorating.  For seasonal to interannual (SI) forecasts, there is an additional complexity as models need to be run in hindcast mode to provide information on the climatology of the model.  Some Centres are in a transition mode between producing forecast in a research mode and a fully operational mode.

Many centres are already providing access or committed in the near future to making available products that have attracted a significant consensus as given in CBS-Ext.2002 report, annex to paragraph 6.3.24.  

These products are usually made available via the internet either on restricted or public web site with a variety of time scales. For most part, it will include monthly and/or seasonal precipitation, Z500, MSL, T850, T2m, SST.  The products will be available in GRIB format and/or maps with documentation, standard verification and measures of skill.  

A presentation was also made by the representative of the Drought Monitoring Centre providing the user perspective, with a special reference to timely products accessibility and capacity building that limit the use of products from GPCs.

In annex2, you will find URLs for each available site as well as information on products available.

Several questions/issues arose from the discussion in particular the need for a fixed time schedule, a feedback mechanism between global producers and users, training in the use and interpretation of these products. There was a strong feeling among global producers that all products provided by them ought to be completely automated, and that every product that is made available operationally must be verified.  

For those products that are experimental cautions on use are provided: 'These forecasts are considered experimental. The producer accepts no responsibility for actions taken on the basis of these forecasts.'

· Most of the centres are willing to make their products available. However a number of the centres are still producing long-range global forecasts on experimental basis.

· Most of the data are already available either on restricted or public web site with a variety of time scales.

· There is still need to conduct R&D to improve methodologies and the skill of these forecasts.

· For easy exchange information and products there is need to have proper means telecommunication between producing centres and also with users.

· Users need to be trained in interpretation of the products.

· A need for a common climatology was expressed by many centres.

· A need for a feedback mechanism from the users was expressed by many centres.

· There is need for training on hindcast.

· Relationship between the centres and the user is very important because requirements are defined according to the demand.

6.
Arrangements for provision/availability of operational products

6.1 Terminology

Noting the use of a range of wording to designate the activity covered by the workshop, noting that the terminology of Long-Range Forecasting (LRF) has already been agreed to cover the range from 30 days up to two years, noting that existing and agreed recommendation such as the SVS already refer to LRF, the workshop recommend that this terminology should be used in the operational context.

6.2
Standard systems for verification of products

A detailed specification for the development of a Standard Verification System (SVS) for LRF within the framework of the WMO exchange of verification scores is provided in the WMO CBS SVS for LRF Version 3.0 (dated August 2002), which is now Attachments II.8 and II.9 to the manual on the GDPS).  Producers of SI forecasts are encouraged to follow these guidelines and to provide forecast information with the accompanying measure of skill. 

It is to be noted that the SVS has been designed to measure the skills of non-interpreted results from dynamical/statistical models. It included participation of representatives of CCl, CLIVAR and CAS. It is aimed at providing estimates of the skill of the global-scale products in support of RCCs and NMHs. It is to be noted that CCl has established a team on verification as part of the CLIPS programme that focuses on end user requirements including those based on empirical statistical methods.

Both WMC Melbourne and RSMC Montreal have been designated as Lead Centres. The two organizations will discuss how they will share the specific responsibilities and functions. 

The centres agreed to use as much as possible the SVS.  This includes guidelines that verification on hindcast mode should be achieved in form a as close as possible to real time operating mode in terms of methodology, resolution, SSTs and ensemble size.  As centres gain experience with SVS, and implement the system, adjustments will likely be needed.

It was noted that CLIVAR WGSIP has agreed to start a project to extend verification of LRF products beyond the basic set agreed by CBS (SVS).

6.3
Standards and format of products

It is premature at this time to propose any standards with respect to graphical information. As for digital data, it is recommended to use edition 2 of GRIB when available, as this will facilitate the processing of data. In the meantime, digital data is being made available using edition 1 of GRIB.
6.4
Production schedule

Due to operational constraints, centres could not agree to a common fixed time schedule that will be followed by all.  It was agreed that each centre should decide on a fixed time schedule that is appropriate for that centres and should adhere to it. In an operational context, it is important to make sure that products should be made available according to the fixed schedule that is to provided by each global producer as users depend on this. 

6.5
Terms and conditions

It was noted that a number of SI products are currently provided, mainly in graphical form, on public and NMHSs openly available on the Internet or restricted WebPages, free of charge with no specific conditions or restrictions on use, from a wide variety of providers, NMHS and non-NMHS.

There was a discussion on access to the public and private sector.  Given it is WMO policy that the authority to issue SI forecasts lies within the NMHSs, global producers should recognize the sensitivity involved in making any explicit forecast interpretations for areas designated by national boundaries.  While the Workshop recognized the value to NMHSs of delaying the availability of global and regional products to the public, it is noted that there may be at present practical and policy considerations that preclude the application of this principle. At this developmental stage there is no foreseen requirements for common terms and conditions.  Global producers are encouraged to provide LRF products to the NMHSs, RCCs and the research community as openly as possible.

7.
Guiding principles and vision 

The Workshop defined the prime function of GPCs and developed guidelines on implementation of verification scheme, list of required products, operational schedules, procedures for system changes and related hindcast, training and capacity building, user feedback, forms of data for distribution, formats and collaboration in Multi-model ensemble LRF systems. The workshop also addressed the question of a vision of GPC systems for the next five years for development and implementation of operational long-range activities at GPCs. These are given in Attachments I and II

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.

8.2 There is a need to take advantage of existing arrangements and/or opportunities both within and outside the WMO for the GPC/LRF to interact and to further influence the research and development agenda.  The structure of expert teams allows for representative of other commissions to participate the work of other commissions.  There are opportunities of GPCs experts to meet at workshops or conferences.  To that respect, KMA have indicated that they will be hosting a workshop on MMES that is co-sponsored by WMO in Jeju Island, Republic of Korea (7-10 October 2003). 

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 intra-seasonal characteristics and climate extremes (for example dry spells, days with intense rainfall)using global and regional models, including methodology for composites of ENSO (El Niño and La Niña 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 for 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 inter-regional 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 "post-processing" 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 standardisation 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. 
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List of URL for access to long-range forecast products

Australian Bureau of Meteorology (WMC Melbourne)

http://www.bom.gov.au/climate/ahead/



 HYPERLINK "http://www.bom.gov.au/bmrc/clfor/cfstaff/matw/maproom/index.htm" 

http://www.bom.gov.au/bmrc/clfor/cfstaff/matw/maproom/index.htm



 HYPERLINK "http://www.bom.gov.au/bmrc/ocean/JAFOOS/POAMA" 

http://www.bom.gov.au/bmrc/ocean/JAFOOS/POAMA



European Centre for Medium-Range Weather Forecasts (ECMWF)

Forecasts:
http://www.ecmwf.int/products/forecasts/seasonal/


Documentation:
http://www.ecmwf.int/products/forecasts/seasonal/documentation/


Demeter dataset:
http://www.ecmwf.int/research/demeter/data
World Meteorological Centre Moscow (WMC)

http://hmc.hydromet.ru  (Password for access is to be provided on request)

Japan Meteorological Agency (JMA)

http://cpd2.kishou.go.jp/tcc/ 



Met Office (United Kingdom)

http://www.metoffice.com/research/seasonal/ .



 HYPERLINK "http://www.metoffice.com/research/seasonal/nms/" 

http://www.metoffice.com/research/seasonal/nms/
 (Password-protected section for NMSs and similar organisations)
Meteo-France

http://www-int.meteo.fr/scem/cbd/dev/ (Seasonal forecasts)

http://www.meteo.fr/special/CLIM/clim_model.html (Model anomalies)
International Research Institute (IRI)

http://iri.columbia.edu/climate/forecast


Center for Weather Forecasts and Climate Studies/National Institute for Space Research (CPTEC/INPE)

http://www.cptec.inpe.br/clima


Access to numerical model output can be provided, by sending an email to gclima@cptec.inpe.br, and a password will be provided.

Korean Meteorological Administration (KMA)

http://www.kma.go.kr/kmas/kma/english/main.htm
South African Weather Services (SAWS)

http://www.weathersa.co.za/nwp/seasonal.html
http://www.weathersa.co.za/reports/VerifBulletin_y1_i1Ver2.pdf
Meteorological Service of Canada (MSC)

http://www.cccma/data/hfp/hfp.shtml (Raw HPF Data)

http://weatheroffice.ec.gc.ca/saisons/index_e.html (Seasonal forecasts information)

National Climate Center of China Meteorological Administration (NCC/CMA)

http://www.ncc.gov.cn
Climate Prediction Center (CPC/United States)

http://www.cpc.ncep.noaa.gov/
World Meteorological Organization (WMO/Switzerland)

http://www.wmo.ch/web/www/DPS/EPS-HOME/eps-home.htm#Long-range (EPS/LRF producing centres)

http://www.wmo.ch/web/www/DPS/GDPS-Supplement5-AppI-4.html (Definitions of forecast ranges)

http://www.wmo.ch/web/www/DPS/LRF-verification-systems.html (Verification system for Long-range forecast)
Generation and Availability of SI Forecast and Related Products

WMC Melbourne/Australian Bureau of Meteorology

(Submitted by Mr Mike J. Coughlan)
SI Forecast material

· Sea-surface temperature forecasts from the BMRC-CSIRO Marine Research experimental coupled atmosphere-ocean general circulation model (version 1), including forecasts for the Niño 1,2,3 3.4 and 4 regions

· 3-month seasonal climate outlook products (Australia only)

· a media release containing a summary of seasonal outlooks for 3-month total rainfall, and 3-month average Tmax, Tmin

· South Pacific Seasonal Outlook Reference Material

· a monthly report emailed to a small number of Pacific Island NMHSs

· represents a collation of Bureau and other seasonal forecast information (future uncertain), and background observational material

· has limited distribution so not exactly “freely” available to International Community

· A survey of 12 international ENSO forecast models

· prepared operationally  

· summary used in media releases, and made available through web

· BMRC Outgoing Long Wave Radiation and 1-3 week predictions based on the MJO

· experimental now but will soon be operational

· The El Niño Wrap-up

· An operationally produced overview of the status of El Niño, based on latest forecasts and observational material

· Produced weekly of fortnightly, and made avaliable through the web

· Southern Oscillation Index (SOI) analogue forecasts

· presently limited free distribution to International Community

· distributed to Australian subscribers

· extremely abbreviated summary distributed through monthly Climate Monitoring Bulletin.

Much of this information is produced on a monthly cycle and can be accessed at the following two websites: 

1. http://www.bom.gov.au/climate/ahead/

2. http://www.bom.gov.au/bmrc/clfor/cfstaff/matw/maproom/index.htm

SI forecast and related products to be made available from the Australian Bureau of Meteorology experimental CGCM-based SI forecast system 

The mixed experimental/operational system will consist of an 8-month forecast every day made in real-time (within a day or two).  All products will be calibrated relative to the model’s climate calculated as a function of lead-time and start month, using at least 15 years of hind-casts.  The current research website is http://www.bom.gov.au/bmrc/ocean/JAFOOS/POAMA

Short Term (within 1 year)

Short-term products are those related to the forecasting of the ENSO phenomenon.

Forecast products:

1. SST anomalies for each ensemble member in pre-defined area averages (Nino 3, Nino 4, Nino 3.4)

2. Monthly and/or seasonal gridded (on model grid in netcdf format) or plotted (gif files) fields of ensemble mean (monthly) SST anomaly, 

Skill assessment products:

1. Based on at least 15 years of hind-casts and at least one forecast per month.

2. Anomaly correlation and rms errors corresponding to products above.

Long Term (next 2-3 years)

1. Above products in a standard format (if one is established, e.g. on a 2.5(x2.5( grid).

2. Skill assessment of short-term products as required by WMO (eg. ROC scores, % consistent scores etc)

3. Forecasts of global atmospheric variables: 2m temperature, precipitation, Z500, mslp, T850, SOI + NAO indexes, etc

4. Skill assessment of products at (3) as required by standards set by WMO.

BoM believes that the production of forecasts of atmospheric variables (3 above) and the assessment of the skill of the forecasts (4 above) remain research issues. It is therefore premature at this stage to prescribe what products will be made available and how they will be assessed.

PRODUCTS ON SEASONAL TO INTER-ANNUAL FORECASTS

GENERATED BY THE EUROPEAN CENTRE FOR

MEDIUM-RANGE WEATHER FORECASTS

(Submitted by Mr Dominique Marbouty)

URL for seasonal forecast products

Forecasts:

http://www.ecmwf.int/products/forecasts/seasonal/

Documentation:

http://www.ecmwf.int/products/forecasts/seasonal/documentation/
Demeter dataset:
http://www.ecmwf.int/research/demeter /data
Products routinely available from the ECMWF system (Table 1)
	1.
	Ocean analysis

	
	Parameter:   - Temperature anomaly along the equator (ocean cross-section)

                    - Sea level anomaly

                    - Zonal wind stress anomaly

	
	Area:           - Tropical belt

	
	Period and valid time:

                     - 7-day mean, updated weekly

	2.
	Seasonal forecasts: Nino’s indices

                     - Nino 3, 3.4, 4 SST anomaly plumes

	3.
	Seasonal forecasts: Forecast maps

	
	Area:           - Global and sub-areas

	
	Parameter:   - Precipitation

                    - Temperature at 2 metres

                    - Mean sea level pressure

                    - Sea surface temperature

	
	Type:           - Ensemble mean value

                    - Probability of below/above various thresholds

	
	Lead time:   - 1, 2, 3 months

	
	Period and valid time:

                    - 3-month averages, updated monthly


Availability of seasonal forecast products in graphical form on the Web

	
	Products
	Delay and access

	Public
	· all products listed in Table 1*; area limited to tropical belt

· information about the forecasting system and its capabilities
	one week after production,

no limitation

	NMHSs of neither Member States nor Co-operating States
	· all products listed in Table 1*; no area limitation

· verification results as adopted within WMO
	not delayed,

password-protected


SI forecasting at WMC Moscow

(Submitted by Dr Dmitry Kiktev)

1. Forecast Products

A number of operational 1-month and SI-products are issued on the basis of statistical methods for the territory of Russia in the framework of RSMC activity. Hydrodynamic-statistic 1-month forecasts have been issued since 2000.

Dynamical SI-forecasts of the WMC-Moscow are not calibrated yet and currently available for internal use only. 

In early 2004 global SI products of the WMC-Moscow are to be accessible via web-site of the Hydrometcentre of Russia (http://hmc.hydromet.ru). Password for access is to be provided on request. 

List of products: Precipitation, Z500, MSLP, T850, T2m including monthly averaged ensemble mean fields expressed as departures from the model climate; characteristics of uncertainty; individual mean fields for ensemble members (6 or more) expressed as departures from model climate.

Model climatology characteristics (model climate means; tercile category boundaries for probability information) and used SST for two-tier approach are also to be provided.

Timing:

· Issue frequency – monthly; 

· Temporal resolution - one month 

· Product issuance time -  to be announced at the web-site

· Forecast range – at first stage 4 months (1-month lead-time + 3-months forecast period). 

2.
Multi-model products (together with the MGO) are foreseen in prospect.

SI forecast products to be provided by Japan Meteorological Agency 

as a Global Producing Centre

(Submitted by Mr Nobutaka Mannoji)

• Elements

•
Z500, T850, mean sea level pressure, precipitation, 2m temperature, and SST used as boundary conditions

•
1-month and 3-month mean and standard deviation

• Area and spatial resolution : global, 2.5( x 2.5(
• Issue frequency : monthly
• Lead time
• Monthly forecast : about 0.5, 1.5, and 2.5 months
• Three monthly forecast : about 0.5 month

-
Three monthly forecast for June-August is issued on February, March and April with lead time of 3.5, 2.5 and 1.5 months, respectively.

-
Three monthly forecast for December-February is issued on September and October with lead time of 2.5 and 1.5 months, respectively.

• Issuance day : no later than 22nd

• Format : Gridded numerical values encoded in GRIB2

• Web page : http://cpd2.kishou.go.jp/tcc/  (the Tokyo Climate Centre, TCC) 

Note

• The data become available from September 2003.

• Gridded data are protected with password. 

• Forecast maps are also to be shown on the web page, but detail is not decided yet.

Met Office: Long-Range Forecast products

(Submitted by Dr Mike Davey)

Website:
http://www.metoffice.com/research/seasonal/ .

Password-protected section for NMSs and similar organisations:


http://www.metoffice.com/research/seasonal/nms/ 

The global gridded LRF products are based on dynamical model ensemble forecasts. From March 2003 these products will be based on ensemble integrations of a coupled ocean-atmosphere GCM.

Current products (from March 2003):

Public site:

Graphical maps (gif format) of probabilities for above normal temperature (T2m) and precipitation (Pr) anomalies for 3-month periods for months 2-4, 3-5 and 4-6 from the forecast start time. (I.e. for the forecast ensemble starting from March 1 2003, months 2-4 are April-May-June.). For each product skill information is provided in the form of maps of Heidke skill scores, that are closely related to percent-correct scores.

'NMS' site:

Additional graphics of deterministic (ensemble-mean) T2m and Pr anomalies for months 2-4, 3-5 and 4-6 ahead are provided. Further skill masks based on ROC and on correlation significance are provided.

Domain: global.  Updated: monthly

Other seasonal forecast products:

Forecasts for some specific regions and seasons (e.g. Sahel rainfall); winter NAO index; global-mean annual-mean T are also available on the Met Office seasonal products website. 

Products to be added in 2003:

SST above/below normal probabilities for months 2-4, 3-5, 4-6 ahead;

Nino3, Nino3.4, Nino4 SST anomaly ensemble plumes to 6 months ahead.

Products to be added in 2004 for NMSs:

The Met Office will aim to provide the main agreed common LRF products based on the list prepared by CBS ET ILRF. We will also work with our multi-model partners to develop multi-model versions of these products. Other LRF products (e.g. monthly values, tropical cyclone activity etc.) may also be provided. The LRF products are the subject of continuing R&D.

The main products we will aim to provide are:

3-month-average gridded global fields of T2m, SST, Pr, Z500, T850, MSLP ensemble mean and a spread measure, for actual values and anomalies from model climate.

3-month-average tercile probabilities for T2m, SST, Pr, Z500, T850, MSLP anomalies

Nino3, Nino3.4, Nino4 ensemble plumes of monthly SST anomalies to 6-month lead 

SOI and NAO index ensemble plumes to 6-month lead

Products will be provided in digital form as well as graphical.

Retrospective forecast products will be provided for at least a 15-year period. Verification information based on the recommendations of CBS ET SVS will be provided.

Useful products in the frame of Seasonal to Interannual forecasts

available at Meteo-France
(submitted by Mr J.P. Céron)

	1.
	Seasonal Forecasts
	Remarks

	
	Parameters 
	Precipitations

Temperature at 850 hPa

Geopotential at 500 hPa
	Expressed as departures from the climatology of the forecasting suite,



	
	Areas
	Global 
	

	
	Type
	Ensemble mean value (9 members),

Significance of the mean anomaly and distribution of the ensemble members in progress,
	Both indices (normalized model forecasts) and anomalies (indices renormalized to “observation”).

	
	Period
	Forecasted period 4 months

Lead-time 1 month

3-month averages
	

	
	Update 
	Monthly
	

	
	Format
	Graphics : Postscript and Gif

Digital : ascii (self-documented)  
	

	
	Issuance
	First days of the month 
	

	2.
	Model anomalies
	

	
	Parameters 
	Precipitations,

Temperature and geopotential at 850 hPa and 500 hPa,

Sea Level Pressure,

Temperature at 2 m,

Wind speed at 10 m,

Humidity at 700 hPa, 
	Expressed as departures of the ARPEGE operational analysis from the ERA climatology,



	
	Areas
	Global and Europe/Atlantic sector
	

	
	Type
	Monthly average

3 overlapping monthly average

12 overlapping monthly average
	Both Indices and Anomalies, 

	
	Update
	Monthly 
	

	
	Format
	Graphics : Postscript and Gif

Digital : grib1 
	

	
	Issuance
	Beginning of the month 
	


Seasonal forecasts are, at this stage, available on an internal web site :

http://www-int.meteo.fr/scem/cbd/dev/ 

Model anomalies are available on an external web site :

http://www.meteo.fr/special/CLIM/clim_model.html 

For the future, Seasonal forecasts should be available on an external web site (password protected and/or free access under discussion). The list of available parameters should be progressively extended in order to converge toward the WMO recommendations.

What the IRI plans to be producing in the course of 2003:

(Submitted by Mr Anthony Barnston)

Guidance on expected skill that is developed from hindcasts using imperfectly predicted SSTs, as is the case in real-time forecasts. (Currently, the bulk of these skills are based on perfectly predicted SSTs, as it is based on climate simulations using concurrent observed SST.) 

Verification of real-time forecasts over the last 5 years, using one or more probabilistic verification measures as suggested in the SVS document. (A paper in the Bull. of American Meteor. Soc. will show these real-time skills: Goddard et al., to appear in middle or late 2003.)

More skillful SST forecasts than what is being used currently. (For example, currently the tropical Pacific SST forecast is based solely on one coupled model - the NCEP coupled model. Input from a selected set of models will be used instead.) 

Forecasts will be issued on a predetermined schedule that will be made publicly known. (Currently, they are issued anytime between the 15th and the 20th of each month, with no notice of exactly when within this interval.) 

Forecasts for at least one variable other than precipitation and 2-meter temperature will be issued. (Not yet decided which variable; may be geopotential height, sea level pressure, and/or stream function or other variable.)

ENSO forecasts will be produced more in line with WMO guidance. (Currently, ENSO forecasts are being issued probabilistically for 3-month periods spanning out to about 8 months in advance; WMO guidance calls for a somewhat different product, and with expected skills which we do not yet make explicit.) 

Products on Seasonal to Inter-annual Forecasts generated by the Centre

for Weather Forecasts and Climate Studies (CPTEC/INPE)

Commitments of Global producing Centres

(Submitted by Dr José A. Marengo)

Seasonal forecast products are defined for the global domain and they have been available on the CPTEC/INPE for anyone interested (WMO members, end users, scientists) since 1995.  While the access to consensus forecasts maps and verification/model skill assessments is one to anyone interested, the access to the global seasonal products (model output) is password protected and is restricted to anyone who request these products, given the experimental nature of these forecast.  

1.
SEASONAL FORECASTING AT CPTEC/INPE 

The Centre has a state-of-the-art seasonal forecasting system with climate model with a resolution in the atmosphere of the current system is T62 spectral with 28 levels in the vertical.  

The real-time seasonal forecast is an ensemble of 25 members with one-month lead, and the forecast is available up to 6 months.  The model is run with persisted SST as well as forecasted SST anomalies (NCEP coupled model for the Tropical Atlantic and the SIMOC statistical model for the Tropical Atlantic).  A seasonal forecast is issued each month.  For a detailed description of the seasonal forecasting system see the information on our web site:

http://www.cptec.inpe.br/clima

2.
DISSEMINATION OF SEASONAL FORECAST PRODUCTS

2.1
Products available on the web

Presently there are two types of forecast product plots available on the CPTEC web site on the “Portal do Clima” (CLIMA icon on the main web site).  The first set of regional rainfall seasonal forecasts for Brazil (consensus maps), with an option for experimental forecasts for South America.   The second set is on digital model output from the CPTEC/COLA AGCM, that is available only using a password.   

The access to the CPTEC web-pages containing the global seasonal forecast is provided under the following conditions: Seasonal forecasts products are available to professional (meteorologists, scientists, end users) users-NMHs and RCC, and other GPDC.  The CPTEC seasonal products available on the web may not be provided to any third party and their commercial use is prohibited.

Access to numerical model output can be provided, by sending an email to gclima@cptec.inpe.br, and a password will be provided.

3.
VERIFICATION OF SEASONAL FORECAST PRODUCTS 

Information on the seasonal forecast skill is provided by the CPTEC at http://www.cptec.inpe.br/clima/.  This site contains estimates of model bias for rainfall only.  Several skill measures are used to assess the seasonal forecast both in terms of ensemble mean (deterministic scores) and in terms of probabilistic scores (Brier score, ROC).  A cross validation method is used and significance of skill is estimated. 

4.
LIST OF RECOMMENDED FIELDS AND SKILL ASSESSMENTS THAT CPTEC CAN MAKE AVAILABLE FOR SEASONAL FORECAST PRODUCTS 

-Parameters:

Precipitation

Geopotential height at 500 hPa

Mean Sea Level Pressure

Air temperature at 850 hPa

Air temperature at 2 m

Optional:

Stream function at 200 hPa

Velocity potential at 200 hPa

Geopotential height at 200 hPa

-Statistics:


Ensemble mean expressed as departure of the 10-year CPTEC/COLA AGCM climatology.  The model CPTEC/COLA AGCM climatology is currently being reassessed to extend now to 50 years.  Also, the independent ensemble members (25 members) can also be available as deviations from the ensemble mean, either as anomalies or normalized departures of the mean.  Also, under request, we can make available the model climatology and the actual (not anomalies) ensemble mean and the individual ensemble members.  


Measures of deterministic scores (RMS and ACC) and probabilistic (ROC at regional and global levels) can be made available 

-Regions: 

This information is available globally and regionally

-Timing:


The model output is releases monthly, usually on the second week of each month.  The validity of the forecast is for 90 days.

-Grid type:


2.5 x 2.5 degrees latitude-longitude

-Basic format for exchange:


Currently is on binary and GRIB, and can be issued in GRIB2.

The Long-range Forecasts in the Korea Meteorological Administration

(Submitted by Dr Kyung-Sup Shin)

1. Forecast products and verification
The operational model results of 1-month and seasonal predictions are available on the KMA web page (http://www.kma.go.kr/kmas/kma/english/main.htm), and they are summarized in the Table 2.

Table 2. Outline of the seasonal forecast products by GDAPS
	Variable
	domain
	contents

	T850, H500, H200
	N. H.
	(monthly) anomaly, eddy anomaly

	SLP
	N. H.
	(monthly) ensemble mean, anomaly, eddy anomaly

	precipitation
	East Asia
	(monthly) ensemble mean


The seasonal forecasts are verified in terms of anomaly correlation of 500hPa geopotential heights and 850hPa temperatures. Eight forecasts have been produced since 2000. The correlations of the seasonal mean anomaly fields the global, northern hemisphere, and East Asia domains are: for H500 are 0.203, 0.175, 0.211, and for T850 are 0.074, 0.072, 0.145, respectively.

2.
ENSO Prediction

KMA has developed an El-Nino/La Nina prediction model using the intermediate-ocean and statistical-atmosphere coupled model. The present ENSO prediction model is the modified version of the Lamont Model (Zebiak and Cane, 1987). The model predictability was improved by changing the ocean initialization method, by modifying the model dynamics on the parameterization of subsurface temperatures, by introducing statistical atmosphere model, and the use of NCEP reanalysis wind stresses.
The model produces six-month prediction of tropical SST anomaly, thermocline depth, and indices of Nino3 and Nino3.4, and they are updated every month. The results are available through web (http://www.kma.go.kr/kmas/kma/english/main.htm).
The South African Weather Service as Seasonal to Interannual

Forecasts Producing Centre

(Submitted by Mr Willem Landman)

Global fields produced by the COLA T30 GCM run at the SAWS are not yet available for public access. We are planning to set up a data library from where subsets of the model output fields can be obtained. Such a library will also contain raw statistical rainfall and temperature forecast output for the region, as well as near-global monthly SST forecasts.

Products Issuance Time

1) SST forecast fields: One day after the global optimum interpolation SSTs (Reynolds et al. 2002) are made available;

2) COLA T30 global fields: 9 ensemble members are obtained six days after the completion of the SST forecasts;

3) Statistical models: One day after global optimum interpolation SSTs are made available;

4) Recalibration: One day after GCM fields become available.

Means of Access and Dissemination

Forecast products can be obtained at:

http://www.weathersa.co.za/nwp/seasonal.html
Consensus forecast products are also being disseminated monthly through email and surface mail. 

Future Activities
Although a number of papers have presented forecast skill estimates for southern Africa, considerable work still has to be done to set up a standardized verification system at the SAWS. Presently, seasonal forecasts are “verified” after the completion of the summer rainfall season by visually comparing observed fields with the forecast maps:

(http://www.weathersa.co.za/reports/VerifBulletin_y1_i1Ver2.pdf)

METEOROLOGICAL SERVICE OF CANADA

SEASONAL FORECASTS PRODUCTS

(Submitted by Mr J.-G. Desmarais)

PRODUCTS ON PUBLIC SITE:
Site URL:
http://weatheroffice.ec.gc.ca/saisons/index_e.html

Domain:

Canada and Arctic regions.

Seasonal temperature and precipitation anomalies forecasts:

Graphical maps of temperature and precipitation anomalies in 3 equiprobable categories (ABOVE, NEAR and BELOW NORMAL) for four consecutive 3-month period. 

Skill maps:

Each forecast map is accompanied by a skill map depicting the percentage correct of forecasts in either category in the HFP period. The significant skill threshold for a 26‑season HFP set is established at 45% and is therefore enhanced. 

In addition, skill maps for each 3-month period and for each season for temperature and precipitation are available.

Verification data:

Verification of past seasonal forecasts since their implementation is available either in chart format or as contingency tables. Categories used to verify are the same as used in forecasts, i.e. ABOVE, NEAR and BELOW NORMAL. 

Climatological data:

Maps/tables of climatological temperature and precipitation for the various seasons are available. Average values are provided, and thresholds above and below average values corresponding to change of terciles are also available.

Surface fields:

Static and animations of continental snow coverage, sea ice coverage and SST anomalies are provided on the Web site.

Documentation:

Documentation on forecast methodology and interpretation guides are available from the Web site main page.

GLOBAL DATA AND PRODUCTS

1.
Raw HFP data:

Monthly and seasonal means from individual members are available on the web site of the Climate Research Branch of the MSC, at the following address:
http://www.cccma/data/hfp/hfp.shtml
Hindcast data for both SEF and GCM2 models are available for a series of variables on a 96 X 48 global grid (3.75° x 3.75°) and on a 51 X 55 polar stereographic grid for both Northern and Southern Hemisphere. Variables available are T2m, PR, T700, Z500 and Z1000 (T850 to be added later). 

Data format:

Currently, data format is ASCII. GRIB format will be eventually supported.

2.
Forecasts:

Outputs from numerical model runs in real time will be available in the first half of 2003 on the following Web site:
http://www.cccma/data/

Data available will be monthly and seasonal averages of individual members for the following variables: T700, T850, MSLP, Z500, Z1000, T2m and PR. Initial format provided will be ASCII. 

Normalized ensemble mean of monthly and seasonal anomalies as well as internal standard deviation of the ensemble for the above variables will be added. Data will also be available on the standard 2.5° x 2.5° and in GRIB format. 

Appropriate documentation will also be available.

3.
SVS Verification:

SVS is currently being implemented. Preliminary results are available on a Web site in development stage. URL, username and password giving access to this Web site are available on request.

National Climate Centre of China Meteorological Administration (NCC/CMA)

(Submitted by Dr Zhang Peiqun)

1.
Means of Access and Dissemination

Climate information including monitoring and prediction products can be obtained via internet mainly, and NCC website (www.ncc.gov.cn) is under construction in English. Additionally, reports, bulletins of Climate Diagnosis, monitoring and prediction are also available in paper medium. The meetings of flood season and annual prediction of China and East-Asia are held regularly.

2.
Products

Climate monitoring products at global and regional scale include:
· ENSO Monitoring Report: Tropical Atmosphere and Ocean Conditions major including convection, warmpool status, and ENSO outlook based on comprehensive monitoring and predicting information output from statistic models and dynamical models.

· Monthly Climate monitoring Bulletin: General Circulation Features, Tropical Features including Sea Surface Temperatures (SSTs), Wind Field, Southern Oscillation, and Convection over the Tropics, as well as Climate in China
· East-Asian Monsoon Monitoring Report: Monitoring summer and winter East-Asia monsoon, thermodynamic status of Tibetan Plateau, etc (planned)

Monthly and Seasonal-Interannual climate prediction products at global and regional scale shows as following table:
	Kind
	Operational Prediction
	Model prediction

	
	monthly
	seasonal
	monthly
	seasonal

	
	
	summer
	winter
	Next spring
	
	spring
	summer
	autumn
	winter

	Date of Issue
	25th 
	15th Apr 15th Jun (for J&A)
	15th Nov
	15th Nov
	22nd 
	30th Oct 22nd Feb
	30th Mar 22nd May
	22nd Aug
	30th Oct 22nd Nov

	Lead time
	5 days
	1.5 month
	0.5 month
	3.5 month
	≈10days
	4 month ≈10days
	2 month ≈10days
	≈10days
	1 month ≈10days

	content
	Prec.
	√
	√
	√
	√
	√
	√
	√
	√
	√

	
	Temp.
	√
	√
	√
	√
	√
	√
	√
	√
	√

	
	Circul.
	H500
	 
	 
	 
	H200/H500/T850/Wind200 etc.

	
	Typhoon
	√(5-9)
	√
	 
	 
	 
	 
	 
	 
	 

	
	Cold air
	√(9-4)
	 
	√
	√
	 
	 
	 
	 
	 

	Area
	China (sites)
	China/East Asia/NH/Global (2.5x2.5 grids)









