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Summary and purpose of document

The document provides update on the WWW Data-processing and Forecasting System including Emergency Response Activities since the last meeting of the CBS Management Group.

_____________________________________________________

Action proposed

The CBS Management Group is invited to note the information provided and provide guidance on the programme organization and activities as required.  

Reference:
Final Report of CBS MG-V (2005)

1.
OPAG Structure and Terms of Reference 

1.1
The following OPAG teams structure is in place to carry out the priority work of the OPAG on DPFS, including the Emergency Response Activities programme:  

· Implementation Coordination Team (ICT) on DPFS 

· Coordination Group for Nuclear Emergency Response Activities (CG-NERA) 

· Expert Team on Modelling of Atmospheric Transport for non-Nuclear ERA (ET-nNERA)

· Expert Team on Ensemble Prediction Systems (ET-EPS)

· Expert Team on Infrastructure for Long-range Forecasting (ET-LRF/I)

· Expert Team on Standardized Verification System for Long-range Forecasting (ET-LRF/V) 

· Rapporteur on the Impact of Changes to GOS on NWP 

· Rapporteur on the Application of NWP to Severe Weather Forecasting  

1.2
The Teams have been formed and the Terms of Reference are as adopted at CBS-MG-V (April 2005).  

1.3
The Rapporteur on Application of NWP to Severe Weather Forecasting is presently Mr Jean-Marie Carrière (France), and the Rapporteur on the Impact of Changes to GOS on NWP has not been appointed.  

1.4
The Project Steering Group for the Severe Weather Forecasting Demonstration Project (SWFDP) was formed to guide in the planning of the project and to advise the Chairman of the OPAG on DPFS.  Its membership of nine experts well represents all geographical regions as well as programme specialties related to the Global Data-Processing and Forecasting System that are important to the process and tasks of severe weather forecasting.  

1.5
The OPAG Chairman has been appointed member of the Science Steering Committee of the World Weather Research Programme.   
Work programme and goals of the OPAG on DPFS, and evolution of its working structure

1.6
In general terms, the mission or “raison d’être” of the OPAG on DPFS can be summarized as follows: to ensure that the operations of the NWP and related data-processing functions are maintained (GDPFS) and advances made by research are transferred as quickly and as efficiently as possible in operational meteorology, for the benefit of PWS and other services and applications.  This implies that the working structure needs to be flexible enough to adapt to the evolutions of research as well as the changing needs for the weather forecasting function.  While the current working structure is well suited to the short-term goals, the following changes should be considered, in view of the overall terms of reference of the DPFS and of the emerging requirements, to facilitate the work of the various teams and groups under DPFS and the coordination with other groups within or outside CBS.  

1.7
All operational verification issues could be referred to one group, either an expert team or a coordination group. The techniques of verification are the same whether applied to ensemble forecasting, to long range forecasting, or indeed to any operational forecasting; the new requirements for operational verification, e.g. the verification of very high resolution NWP models, or the verification of nowcasting products, could be referred to one group in charge of all aspects of operational verification.  This would facilitate the coordination and interaction with the relevant group(s) working on the development of new verification techniques within CAS. It should also be stressed that the procedures for the computation of WMO standard scores are in great need of review and updating, and that there is no group in the current structure to which this task can be assigned.

1.8
The terms of reference of the expert team on Long-range Forecasting (LRF) should be more oriented towards product development and guidance on use of products. This aspect is already included now, but should be made more prominent.  A single expert team would be needed to cover all aspects of LRF.

1.9
As applications of NWP to severe weather forecasting are becoming more and more relevant and important, the subject should at some stage be assigned not only to a rapporteur as it is at the moment, but addressed by an expert team.  

1.10
The terms of reference of the Expert Team on EPS should have their emphasis increasingly put on the use of ensembles (or any other tools) for the production of probabilistic forecasts, and in broader terms for the generation of products in support of decision-making.  The DPFS would be guided by a statement of needs from the PWS regarding probabilistic forecasts, and other users and decision makers.  

1.11
An expert team is needed to address issues related to very short-range forecasting including “nowcasting”, perhaps in connection with issues on the use of very high resolution models, and with the principal focus on severe and high impact weather forecasting. This team could also deal with the provision of nesting data sets for Limited Area Models (LAM) ran at NHMSs, which is an important issue with respect to a “modernizing” view of NWP products and one of the aspects for consideration of the role of RSMCs.  

1.12
It could be considered that the roles of the DPFS Rapporteur on impact of changes of GOS to NWP and of the IOS Co-rapporteurs on scientific evaluation of OSEs and OSSEs are overlapping.  One joint IOS-DPFS rapporteur would probably be more efficient and adequate.  

2.
Progress of DPFS and ERA programmes of activities 


The DPFS encompasses the production of routine and specialized meteorological products (e.g. observational data analysis products, forecast and diagnostic outputs) from NWP and post-processing systems essential to NMHSs in the delivery of their respective weather forecasts and warnings, and other meteorological products.  The DPFS function is an integrator of data and information, enhancing the value of data, and in the context of severe weather and high impact weather forecasting, emergency response and disaster preparedness and mitigation, is a function that brings to bear important, decision-critical and time-critical guidance and/or final products for experts and decision makers to meet their operational needs.  

2.1
Ensemble Prediction Systems (EPS) 

2.1.1
The CBS Expert Team on Ensemble Prediction Systems (EPS) met during 6-10 February 2006 at Exeter, UK, headquarters of the Met Office.  The Expert Team reviewed progress on EPS systems, advances in the science, operational capabilities, and output products such as those with possible application to severe weather forecasting.  

2.1.2
Fourteen GDPFS centres around the world have reported running ensemble prediction systems (EPS), some are running multiple systems, and their products are of considerable interest to all WMO Members.  The interest continues to grow, EPS products being a realization of quantifying uncertainty in the numerical simulations and predictions of the atmosphere.  The continuing development of EPS, in terms of model resolution, methods of accounting for uncertainties, forecast ranges, and applications, means it has increasing importance as a vital tool for weather forecasting, and potentially on all time scales (short-range to long-range) of prediction.   Producing centres have been invited to provide their respective products and their access information for their EPS web-sites.  The Expert Team noted the success of two training workshops in 2005 and considered various approaches to provide further training in a cost-effective manner with sustainable results.  

2.1.3
RSMC Tokyo has taken on the responsibility of Lead Centre for verification of EPS products.   Producing centres of global EPS products have been invited to submit standard verification data sets to the Lead Centre.  

2.2
Long-range Forecasting (LRF) 

2.2.1
A Workshop of Global Producers of Long Range Forecasts was held, at the kind invitation of the Republic of Korea, in Jeju Island from 10 to 14 October 2005.  Twenty participants representing fourteen operational long-range forecast (LRF) producers and two regional centres: New-Delhi and Nairobi, as examples of direct users of LRF products, attended the workshop and presented their achievements and plans.  The representatives of the Lead Centre for Standard Verification System for Long-range Forecasts stated that the web site was operational and the exchange of verification data has started (http://www.bom.gov.au/wmo/lrfvs).  The workshop considered also the experiments that took place and those which were currently developed for using multi-model ensembles for long-range forecasting.  Following discussions in sub-groups, the workshop made recommendations, which may lead to further work in the field of LRF.  The main recommendations were:

For GPCs:

· Importance of land surface evolution including soil moisture - corresponding data sets need to be exchanged between GPCs; 

· WMO Resolution 40 – GPCs need clarification on essential and additional data dissemination (essential data may be from list of minimum requirements for GPCs, and additional data may be used for commercial use);

· It is recommended to expedite RCC nominations – they are the main users of GPC products (so that GPCs can know to whom products should be provided); 

· Clarification on relative roles of GPCs, RCCs and NMHSs. 

For the Standard Verification System for Long-range Forecasts (SVSLRF):

· Need the development of new scores for ensemble and multi-model ensembles;
· Need verification of extremes.
For the multi-ensembles/multi-models (MME), it was stressed that MMEs provide the opportunity for improved reliability over that available from single model ensembles alone and to estimate uncertainties in LRFs, and to particular identify limitations.
For Regional Climate Centres and NMCs, the needs relative to GPCs products were experimental products like onset of rainy season, probabilities above some threshold values, dry and wet spell frequency and duration, risk of extreme climate anomalies that may help in warning of e.g. drought or flood, heat and cold waves, predicted generalized indices of drought, monsoon etc.  RCCs will need assistance in training from GPCs in the following areas:

· Interpretation and use of GPC LRF products; 
· Downscaling techniques including use and implementation of regional models and development of local user applications from RCC downscaled products; 
· Verification techniques (for local verification of RCC generated products and application outputs); 
· Training might take place by attachment of RCC staff to GPCs (for 2-3 months), exchanges of visiting scientists (for 2-3 months), capacity building workshops.  

2.2.2
The WMO Secretariat recently sent a letter to the Permanent Representatives of the concerned countries inviting them to consider, as recommended by CBS XIII, tabling a document at the next CBS Session to seek recognition as official GPC and to submit the centre’s verification results to the Lead Centre for SVSLRF.  

2.2.3
A joint meeting of Expert Teams on LRF (Infrastructure and verification) is planned from 3 to 7 April at ECMWF to debate the above requirements with a view to finalize recommendations and proposals for the next CBS. 

2.3
Severe Weather Forecasting Demonstration Project (SWFDP) 

2.3.1
Numerical Weather Prediction systems have become increasingly relevant and indeed essential to the severe weather forecasting process, with a growing number and variety of sophisticated outputs, which could be beneficial to severe weather forecasting.  The Severe Weather Forecasting Demonstration Project (SWFDP) is being organized as a regional project whose scope is to explore and test the usefulness of the products that are currently available from NWP centres, or products which could be made available from current systems, with the goal to improving severe weather forecasting services in countries where sophisticated model outputs are not currently used.  The principal focus of the project is on the phenomena of heavy precipitation and strong winds.   

2.3.2
The Demonstration Project Steering Group met 14-16 December 2005 at WMO Headquarters to guide and take decisions related to the identification of the most suitable regional project to be conducted as the Demonstration Project in 2006.   The Project Steering Group finalized an Overall Project Plan.  A document was developed entitled “SWFDP - Guidebook on Planning Regional Subprojects”.  
2.3.3
CBS, through the recommendation of the Project Steering Committee, decided to implement in 2006 the first SWFDP regional subproject in southeastern Africa, and is presently awaiting the agreement of potential participating centres.  

2.4
Forecast Standards and Recommended Practices

2.4.1
A summary text entitled: “Guidelines on using information from EPS in combination with single higher resolution NWP forecasts” (February 2006) was developed by the ET-EPS, to assist meteorological users of EPS products.  
2.5
WMO Workshop on Multi-Hazard Early Warning Centres’ Concept of Operations for the Indian Ocean Tsunami Warning System, Singapore, 21-23 November 2005 

2.5.1
In the critical need to enhance the tsunami early warning system for the Indian Ocean, WMO organized this workshop to gather the wealth of knowledge and experience of its established RSMCs and the related role of NMHSs, and existing Tsunami Warning Centres (TWC) to further promote and develop the concept of operations of multi-hazard multi-purpose early warning systems.   

2.5.2
WMO is working together with UNESCO-IOC, International Strategy for Disaster Reduction (ISDR) and other key partners at the international, regional, and national levels to contribute its relevant capabilities and existing infrastructure to the development of end-to-end tsunami early warning systems in the Indian Ocean and other regions at risk.  WMO is also committed to developing the capabilities of the NMHSs of the Indian Ocean Rim countries to establish an effective tsunami early warning system within a multi-hazard multi-purpose framework, particularly related to national multi-hazards alert and response mechanisms. The value of this effort applies not only to all the Indian Ocean Rim countries, but also to all regions at risk. 

2.6
Annual Technical Progress Report on the Global Data-Processing and Forecasting System 

2.6.1
For 2005, the requested Annual WWW Technical Progress Report on the Global Data-processing and Forecasting System and the Research Progress Reports on Numerical Weather Prediction were merged following recommendations by WMO Members.  Twenty-five countries and ECMWF have sent their reports (as of 16 March 2006) with few that have really merged the two reports.  The reports will be posted on the WMO Web-site.
2.7
ERA activities  

2.7.1
An international nuclear emergency response exercise, entitled “Convention Exercise 3” (ConvEx-3 (2005)) was held in May 2005, organized by the Inter-Agency Committee on Response to Nuclear Accidents, coordinated by IAEA.  WMO Secretariat participated heavily in the planning, coordination, and evaluation of the meteorological aspects of the exercise, while designated RSMCs participated in the exercise, and met all requirements set out in the Regional and Global Arrangements.  The exercise accident scenario took place at a Nuclear Power Plant in Romania.  

2.7.2
A meeting of the Expert Team on Modelling of Atmospheric Transport for non-Nuclear Emergency Response Activities was held at the National Meteorological and Oceanographic Centre (NMOC) of Australia, in Melbourne, from 19 to 23 September 2005.  The main goal of the WMO Emergency Response Activities (ERA) programme is to assist NMHSs, with other relevant agencies of Member countries, and in cooperation with relevant international organizations, to respond effectively to environmental emergencies.  To present, the ERA programme has mainly focused its attention on emergencies caused by nuclear accidents and radiological incidents.  The Constituent bodies of WMO have set the direction to expand into non-nuclear environmental emergencies.  The first priority is given to expanding atmospheric transport and dispersion modeling to support response to chemical accidents; the second priority is regarding smoke from large fires (wild-land, oil and chemical fires).  

2.7.3
The goal of this first meeting of the Expert Team to develop both a concept of operations for non-nuclear environmental emergency response as well as a plan of action for enhancing the scope and capabilities of NMHSs beyond nuclear emergencies.  The experts concluded that because of the predominantly “localized” nature of environmental emergencies related to chemical incidents, that the strategy and plan should be concentrated on developing the necessary capabilities at the NMHSs.  In the case of smoke from large fires, a regionalized approach would be appropriate, where designated RSMCs would provide emergency support to NHMSs and at the same time build capacity at the national level.  The meeting also recognized that many NMHSs have developed capabilities in providing atmospheric transport modeling support during emergencies of a wide variety of incidents and situations, including for example hazardous gases emitted during volcanic activity, smoke from large oil fires, and hazardous conditions during dust and sand storms.  

2.7.4
Meteorological data, forecasts and specialized atmospheric transport and dispersion products, as well as meteorological systems that support environmental emergency response represent an important component of the larger goal of disaster prevention and mitigation.   

3.
Deliverables and Expected Deadlines for OPAG on DPFS 

3.1
The Deliverables and Expected Deadlines reported at CBS MG-V (April 2005) have been annotated and updated, and are found in the annex to this paragraph.  

Annex to paragraph 3.1  

Deliverables and Expected Deadlines for OPAG on DPFS 

(updated for CBS MG-VI, 3-5 April 2006)
	Year/Quarter/Month/Date
	Event/Deliverable
	Progress/Notes

	2005
	
	

	18-23 April 
	EPS Training Seminar RA II and V (Shanghai)
	Completed 

	3-4 May
	Interagency meeting on Application of CTBTO IMS Data/Information for Early Warning of Airborne Volcanic Ash (Montréal)
	Completed 

	Q2
	Commence organization of Severe Weather Forecasting Demonstration Project, including expert planning meeting for participating centres/NMHSs, and contractor
	CBS Project Steering Group formed, and met 12-14 Dec. 2005 (Geneva) 

	May/June 
	ERA Nuclear ConvEx-3 Exercise; evaluation to be assisted by contractor 
	Completed 

	September 
	ET meeting on non-nuclear ERA 
	Completed 

ET met 19-23 September (Melbourne) 

	September
	RA I Training Workshop for countries ready to implement operational NWP
	Completed 

Workshop held 12-17 September (Casablanca)

	October 
	Workshop of Global Producers of Long- Range Forecasts
	Completed 

Workshop held 10-14 October (Jeju Island)

	November 
	WMO Workshop on Multi-Hazard Early Warning Centres’ Concept of Operations for the Indian Ocean Tsunami Warning System 
	(New) 

Completed 

Workshop held 21-24 November (Singapore)

	November
	Training Workshop on Use of GDPFS products for French speaking RA I countries
	 Completed

Workshop held 21-25 November (Dakar) 

	Q4
	Regional Seminar on Early Warnings for DPM, joint DPFS and PWS (for eastern RA VI and western RA II) 
	Postponed to September 2006


	2006 
	
	

	February
	ET on EPS
	Completed 

ET met 6-10 February (Exeter)

	April
	ET LRF Infrastructure and Verification
	ETs will meet jointly 3-7 April (ECMWF, Reading)  

	May
	Expert meeting on nuclear ERA
	Coordination Group will meet 2-6 May (Vienna)  

	May/June
	ICT DPFS
	ICT will meet 29 May – 2 June (Toulouse) 

	Q3
	Commencement of Severe Weather Demonstration Project, with consultant
	Awaiting reply from potential centres; first meeting of subproject centres possibly in July

	September 
	Regional Training Seminar on Early Warnings for DPM, joint DPFS and PWS (for Eastern RA VI and Western RA II) 
	Seminar planned for mid-September (Langen) 

	November
	CBS-Ext.(06) 
	9-16 November (Seoul)

	Q4
	Training Workshop on ERA 
	Joint with another training event(s) 

	Q3/Q4 or 2007
	EPS Training for RA I? (English) 
	Joined with other subjects related to GDPFS products

	Q4 
	Regional Seminar on Early Warnings for DPM, joint DPFS and PWS (Region to be determined) 
	Time and resources permitting (2006/Q4, or 2007)


