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Summary and purpose of document

This document describes the information available on the status of the implementation of the GDPFS.
Action Proposed  

The meeting is invited to consider document and provide guidance on how to maintain the information on the GDPFS for Members.  The Team is also invited to review the annual reporting process on the Status of Implementation of the GDPFS including NWP Research.
Annex:
I
“Annual Report on the Status of Implementation of the GDPFS including NWP Research” (template)
GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM (GDPFS)
Status and Evolution of the GDPFS, including Annual Reporting Process
1.
The Global Data-Processing and Forecasting System (GDPFS) – a system for weather and environmental forecasting and services

1.1
The WMO’s Global Data-Processing and Forecasting System (GDPFS) represents the function of weather forecasting including the production of alerts and warnings of severe weather.  It is a network of operational meteorological centres that produce numerical guidance, and forecasts and warnings, and is a part of a global early warning system for meteorological and environmental hazards.  

1.2
The GDPFS centres produce routine weather and climate data products and analyses, forecasts, advisories, warnings and specialized products required by NHMSs and other Members’ agencies for providing effective services for the protection of life and property, and the environment, increased safety of activities carried out on land, at sea and in the air, enhance the quality of life through sustainable development.  Each of the GDPFS centres are at the core of the operational infrastructure of the NMHSs and operate 24 hours a day everyday in a continuous programme of data collection and exchange and data-processing, to assimilate data into objective analyses and numerical simulations, to produce numerical predictions of the future states of the atmosphere, and, through further post-processing, produce additional routine and specialized outputs and products in a wide range of applications.  The end results are forecasts and warnings that support a wide range of meteorological services.  

1.3
The outputs of the GDPFS meet diverse requirements of WMO Members that range from immediate support to emergency response, to routine weather forecasts and warnings for the general public and for air traffic control, to environmental prediction such as sea-state or air quality, to products that create economic advantage for Members, tailoring products and services to different industrial sectors.  

1.4
With the ever and rapidly advancing numerical weather prediction (NWP) technologies, such as high resolution models, ensemble prediction systems and the development of a probabilistic approach to forecasting, as well as their increasing usefulness in the broadening scope of applications, the GDPFS aims at the implementation, at increasing number of NMHSs of more relevant and reliable NWP systems or products spanning forecast ranges from the immediate to long-term (by definition including seasonal forecasts out to 2-years), from local to global scales, especially those which support and improve national and regional early warning services in relation to hazardous weather conditions and weather-related hazards.  In addition, data-processing and forecasting processes are to be guided by standards and recommended practices that assures quality and expected results.  

1.5
The effective implementation of the GDPFS for all WMO Members requires a strategic approach to transfer of technologies from advanced centres to those NMHSs which are lacking in capability and capacity.  In some cases of developing countries, infrastructure and expertise are insufficient.  While access to increasing number of selected products from advanced centres could be encouraged, supporting activities such as targeted training, documentation, product and programme  adaptation (e.g. local post-processing), and capacity building are needed.   Feedback from users of GDPFS products contributes to the improvement of modelling of environmental processes.  One initiative to accelerate such implementations in NMHSs of developing countries and LDCs is the Severe Weather Forecasting Demonstration Project (SWFDP).  

1.6 The WMO Home Page for the GDPFS is located at:
http://www.wmo.int/pages/prog/www/DPS/gdps.html
Emergency Response Activities (ERA) 

1.7
The Emergency Response Activities (ERA) programme is associated with the operational activities of the network of GDPFS centres in the application of NWP to atmospheric transport and dispersion modelling (ATM), which is the basis for specialized meteorological support to environmental emergency response.  This programme is established to assist NMHSs, their respective national agencies, as well as relevant international organizations to respond effectively to environmental emergencies with atmospheric dispersion of airborne hazardous substances.  

1.8
The programme delivers specialized ATM products, which are the outputs of numerical simulations of the atmosphere, under operational arrangements for nuclear accidents and radiological emergencies in collaboration with the International Atomic Energy Agency (IAEA), for the verification regime of the Comprehensive Nuclear-Test-Ban Treaty (CTBT) implementation, as well as in emergency response to the dispersion of smoke from large fires, ash and other emissions from volcanic eruptions, and sudden releases of chemical or biological hazards into the atmosphere.  The programme addresses the capabilities as well as operational arrangements and procedures that are required for NMHSs to implement effective “24/7” emergency response operations.  

1.9
The goal is for NMHSs be able to provide the best possible meteorological input required for the estimation of the spread and behaviour of a hazardous substance in the environment, and if possible also conduct specialized NWP-based ATM simulations and predict the movement and spreading of the hazardous substances for emergency preparedness and response operations.  

1.10
While a number of Regional Specialized Meteorological Centres (RSMC) is designated to support NMHSs to effectively respond to environmental emergencies, implementation of new technologies, regional arrangements and capacity building continue to be needed.  Cooperation with relevant international organizations that have shared interests in environmental emergencies and protection is being pursued.  

1.11
The current WMO Home Page for the ERA programme is located at:

http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html  

2.
Status of the implementation of the GDPFS  

2.1
Numerical Weather Prediction (NWP) systems are now implemented at 88 centres, including 84 NMHSs worldwide with increasing resolution.  Global models run in 16 centres, 11 of these are sharing global outputs with 189 NMCs (through GTS, Satellite, or Internet); 8 centres are providing boundary conditions to 80 centres to run Limited Area Models (LAM).  Still 105 NMCs do not run any NWP model, and about 30 NMCs are still not automated.  Sixteen centres are running ensemble prediction systems (EPS) with increasing resolution and increasing numbers of members.   Fourteen centres use EPS for extended and long-range forecasting (from 1 month to 18 months), 9 for medium-range (up to 15 days), and the use of EPS for short-range is performed in 6 centres.  Fourteen centres run global models for Long-Range Forecasting (LRF).
2.2
As recommended by Congress, centres running global models should consider facilitating the acquisition of boundary conditions by NMCs running LAMs.  It is also important that RSMCs running models ensure dissemination of the products to NMHSs of countries covered by their models’ footprint and work in a consultation with NMHSs to share resources and expertise for further development of NWP for the sub-region.  

2.3
As demonstrated by its benefits in several Regions, the concept of a “consortium” should be systematically considered by Members to share expertise, knowledge and resources, using the same NWP modelling system to enhance progress in development and improvement of the model and the use of its products, especially to enhance the capability to produce better forecasts and warnings of severe weather (as of June 2008, reported to EC-LX)
Structure of the GDPFS 

2.4
The global structure of the GDPFS (Manual on the GDPFS, Global Aspects), which includes a 3-tier system of operational meteorological centres: World, Regional, and National Meteorological Centres, is currently under review (see ICT-DPFS/Doc. 10.2), taking into account recent developments on the GDPFS, including the cascading concept of the forecasting process. A CBS initiative is the Severe Weather Forecasting Demonstration Project (SWFDP), which is an implementation of the Cascading Forecasting Process, where global and regional NWP/EPS products from GDPFS centres are made available, to NMHSs of a sub-region of developing countries and LDCs.  A designated RSMC synthesizes all available guidance and information to produce a RSMC Daily Guidance Product for use by the participating NMHSs.  The project accelerates technology transfer of existing and proven products for use by NMHSs of developing countries, and when established allows a series of continuing cycles of demonstration and implementation, and expansion.   

2.5
The GDPFS also includes designated operational centres for seasonal forecasting, which contribute to climate predictions and services in WMO.  In this regard, through close collaboration between CBS and the Commission for Climatology (CCl), twelve Global Producing Centres for Long-range Forecasts (GPC-LRF) have been designated.  Further, the criteria for designating Regional Climate Centres (RCC) were included in the GDPFS, as a CBS/CCl coordinated initiative endorsed by CBS in 2009.  This framework of operational centres contributes directly to the functioning of Regional Climate Outlook Forums (RCOF).  A proposed amendment by CCl to the Manual on the GDPFS to enable Members to establish RCCs, covering areas that fall within the responsibilities of more than one Regional Association (e.g. Polar Regions, Mediterranean region, Southeast Asia), is forthcoming (anticipated for CBS-Ext.(10)), along with several other proposals related to RCC implementation.  
2.6
Looking ahead, through collaborative work with the Commission for Atmospheric Sciences (CAS), the evolution and organizing a global system of centres for Sand and Dust Storm Warning Advisory and Assessment System (SDS-WAS) could eventually be recognized as operational centres at a regional level as part of the GDPFS.  (Details are provided in the ICT-DPFS/Doc. 13.)
3.
Sources of information on the GDPFS 

3.1
The Secretariat maintains various sources of information on the GDPFS.  They fall under two categories: technical regulations and general information.  
Technical regulations 

The technical regulations are found in two mandatory publications:
· Manual on the GDPFS (WMO – No. 485), which is updated regularly through new Updates (formerly Supplements), through a process of CBS Recommendations, and Executive Council Resolutions.  The present version is Edition 1992, Update (2010), which is the Update of Supplement 11 (2007), .
  
· Guide to the GDPFS (WMO – No. 305) is outdated and requires a complete review and rewriting to correctly represent current practices and credible guidance.  

A major revision of the Manual on the GDPFS is being carried out.  Details are provided in the ICT-DPFS/Doc 10.2. 
General information 

In the recent years, the general information can be found on various WMO Web pages.  In addition to Web hyperlinks to the entire text of the mandatory publications from: 

http://www.wmo.int/pages/prog/www/manuals.html
various other Web pages have been developed and maintained to provide current information on how Members are conducting weather forecasting, as well as NWP-based applications at their respective NMHSs, in particular current operational NWP, including data and data assimilation, products, and supporting computing architecture. 
3.2
To achieve this, every year, Members are requested to provide input to the “Annual Report on the Status of Implementation of the GDPFS including NWP Research”, through a structured format (template available in Annex I).  As of 2003, following agreement of CBS and CAS, this annual report combines NWP research activities into the Status of the GDPFS report.  The Secretariat posts the submitted reports on a Web page, always maintained with the last report submitted by Members: 

http://www.wmo.int/pages/prog/www/DPFS/ProgressReports/GDPFS-NWP_Progressreports.html 
In addition, a summary table is maintained to capture the main parameters that describe the status of implementation of various GDPFS centres, and is posted on the Web at: 

http://www.wmo.int/pages/prog/www/DPS/documents/STATUSTA.doc 
3.3
Information for the status of implementation of Regional Specialized Meteorological Centres with Geographical Specialization has not been specifically gathered, except when reported in the Members’ Annual Reports.  

3.4
In the case of RSMCs with Activity Specialization in Atmospheric Transport Modelling for ERA, a publication entitled: “Documentation on RSMC Support for ERA” (WMO-TD - No.778) is maintained on the WMO Web site: 

http://www.wmo.int/pages/prog/www/DPFSERA/td778.html 
4
Summary and Conclusion 

4.1
The GDPFS is an essential component of WMO’s operational infrastructure for providing weather forecasting and warning services.  Information is available through various documents, including technical publications, and WMO and Members’ Web pages.  The meeting is invited to consider and decide on the relevant contents of these sources of information and also ways to maintain the information up-to-date, for Members.  In addition, the meeting is invited to review the annual reporting process on the Status of Implementation of the GDPFS including NWP Research.
Annex I 

JOINT WMO TECHNICAL PROGRESS REPORT ON THE GLOBAL DATA PROCESSING AND FORECASTING SYSTEM AND NUMERICAL WEATHER PREDICTION RESEARCH ACTIVITIES FOR 2009
 MACROBUTTON  AcceptAllChangesShown "[Click here and type your country/centre name]" 
1.
Summary of highlights

 MACROBUTTON  AcceptAllChangesShown "[Major changes in the data processing and forecasting system during the last year]" 
2.
Equipment in use

 MACROBUTTON  AcceptAllChangesShown "[information on the major data processing units]" 
3.
Data and Products from GTS in use

· SYNOP-500 (please modify according to your situation)

· ……………. 

· ………..……
4.
Forecasting system

4.1
System run schedule and forecast ranges

 MACROBUTTON  AcceptAllChangesShown "[general structure of a prognostic system, models in operational use, run schedule, forecast ranges]" 
4.2
Medium range forecasting system (4-10 days)

4.2.1
Data assimilation, objective analysis and initialization

4.2.1.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[information on Data assimilation, objective analysis and initialization]" 
4.2.1.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.2.2
Model

4.2.2.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[Model in operational use, (resolution, number of levels, time range, hydrostatic?, physics used)] "  

4.2.2.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.2.3
Operationally available Numerical Weather Prediction Products

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the model integration]" 
4.2.4
Operational techniques for application of NWP products (MOS, PPM, KF, Expert Systems, etc.)
4.2.4.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[brief description of automated (formalized) procedures in use for interpretation of NWP ouput]"  

4.2.4.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.2.5
Ensemble Prediction System (EPS)

4.2.5.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[Number of runs, initial state perturbation method, perturbation of physics?]"  (Describe also: time range, number of members and number of models used: their resolution, number of levels, main physics used )
4.2.5.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.2.5.3
Operationally available EPS Products

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the EPS" 
4.3
Short-range forecasting system (0-72 hrs)

4.3.1
Data assimilation, objective analysis and initialization

4.3.1.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[information on Data assimilation (if any), objective analysis and initialization,]"  (Indicate boundary conditions used)
4.3.1.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.3.2
Model

4.3.2.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[Model in operational use, (domain, resolution, number levels, range, hydrostatic?, physics used)] "  

4.3.2.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.3.3
Operationally available NWP products

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the model integration]"  

4.3.4
Operational techniques for application of NWP products

4.3.4.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[brief description of automated (formalized) procedures in use for interpretation of NWP ouput]" 
(MOS, PPM, KF, Expert Systems, etc..)

4.3.4.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.3.5
Ensemble Prediction System 

4.3.5.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[Number of runs, initial state perturbation method, perturbation of physics?]"  (Describe also: time range, number of members and number of models used: their domain, resolution, number of levels, main physics used)
4.3.5.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.3.5.3
Operationally available EPS Products

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the EPS" 
4.4
Nowcasting and Very Short-range Forecasting Systems (0-6 hrs)

4.4.1

Nowcasting system

4.4.1.1

In operation

 MACROBUTTON  AcceptAllChangesShown "[information on processes in operational use, as appropriate related to 4.4]" 
4.4.1.2

Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.4.2

Models for Very Short-range Forecasting Systems

4.4.2.1

In operation

 MACROBUTTON  AcceptAllChangesShown "[information on models in operational use, as appropriate related to 4.4]" 
4.4.2.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.5
Specialized numerical predictions 

[Specialized NP on sea waves, storm surge, sea ice, marine pollution transport and weathering, tropical cyclones, air pollution transport and dispersion, solar ultraviolet (UV) radiation, air quality forecasting, smoke, sand and dust, etc.]
4.5.1
Assimilation of specific data, analysis and initialization (where applicable)

4.5.1.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[information on the major data processing steps, where applicable]" 
4.5.1.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.5.2
Specific Models (as appropriate related to 4.5)

4.5.2.1
In operation 

 MACROBUTTON  AcceptAllChangesShown "[information on models in operational use, as appropriate related to 4.5]" 
4.5.2.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.5.3
Specific products operationally available

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the model integration]" 
4.5.4
Operational techniques for application of specialized numerical prediction products (MOS, PPM, KF, Expert Systems, etc..) (as appropriate related to 4.5)

4.5.4.1
In operation

“[brief description of automated (formalized) procedures in use for interpretation of specialized NP output]” 

4.5.4.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.5.5
Probabilistic predictions (where applicable)

4.5.5.1
In operation

“[Number of runs, initial state perturbation method etc.]” (Describe also: time range, number of members and number of models used: their resolution, main physics used etc.)
4.5.5.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.5.5.3
Operationally available probabilistic prediction products

“[brief description of variables which are outputs from probabilistic prediction techniques]” 

4.6
Extended range forecasts (ERF) (10 days to 30 days) 

4.6.1
Models 

4.6.1.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[information on Models and Ensemble System in operational use, as appropriate related to 4.6]" 
4.6.1.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.6.2
Operationally available NWP model and EPS ERF products

 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the model integration]" 
4.7 
Long range forecasts (LRF) (30 days up to two years) 

4.7.1
In operation

 MACROBUTTON  AcceptAllChangesShown "[Describe: Models, Coupled? (1 tier, 2 tiers), Ensemble Systems, Methodology and Products]" 
4.7.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
4.7.2
Operationally available EPS LRF products
 MACROBUTTON  AcceptAllChangesShown "[brief description of variables which are outputs from the model integration]" 
5.
Verification of prognostic products

5.1
 MACROBUTTON  AcceptAllChangesShown "[annual verification summary to be inserted here]" 
5.2
Research performed in this field

 MACROBUTTON  AcceptAllChangesShown "[Summary of research and development efforts in the area]" 
6.
Plans for the future (next 4 years)
6.1
Development of the GDPFS

6.1.1
 MACROBUTTON  AcceptAllChangesShown "[major changes in the Operational DPFS which are expected in the next  year]" 
6.1.2          MACROBUTTON  AcceptAllChangesShown "[major changes in the Operational DPFS which are envisaged within the next 4 years]" 
6.2
Planned research Activities in NWP, Nowcasting, Long-range Forecasting and Specialized Numerical Predictions

“[Summary of planned research and development efforts in NWP, Nowcasting, LRF and Specialized Numerical Predictions for the next 4 years]”

6.2.1
Planned Research Activities in NWP

6.2.2
Planned Research Activities in Nowcasting

6.2.3
Planned Research Activities in Long-range Forecasting

6.2.4
Planned Research Activities in Specialized Numerical Predictions

7. 
References

 MACROBUTTON  AcceptAllChangesShown "[information on where more detailed descriptions of different components of the DPFS can be found]" 
 (Indicate related Internet Web sites also)

� The 2010 Update of the Manual on the GDPFS should be available by the time of the meeting.





