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REPORTS OF THE OPAG-IOS EXPERT TEAMS
Report of the ET-SUP

(Submitted by Dr. Luiz A.T. Machado, Chairperson, ET-SUP)
	Summary and purpose of document
This document summarizes the outcomes of the two meetings of the Expert Team on Satellite Utilization and Products (ET-SUP): the Reduced Meeting held on 7 and 8 October 2009 and the Fifth Session, held from 15 to 19 March 2010. Major related issues, actions and recommendations are highlighted.



Action Proposed


The Meeting is invited to take into consideration the information provided in the document when discussing relevant agenda items
_____________
References:

Reduced session of the Expert Team on Satellite Utilization and Products, Final Report (http://www.wmo.int/pages/prog/sat/documents/ET-SUP-R-1FinalReport.pdf) 

Fifth Session of the Expert Team on Satellite Utilization and Products, Final Report (http://www.wmo.int/pages/prog/sat/documents/ET-SUP-5_FinalReport.pdf )
Satellite Data Requirements Workshop for RA III/RA IV, (RARS-IGDDS-IG-4/Doc.11.1 )

(http://www.wmo.int/pages/prog/sat/meetings/documents/RARS-IGDDS-IG4-Doc11-1_SDRworkshop.pdf )
Appendices:
I.
ET-SUP Terms of Reference 
II.
ET-SUP Work Programme for 2009-2012
REPORT OF THE ET-SUP
1.
INTRODUCTION
The Expert Team on Satellite Utilization and Products (ET-SUP) has held two meetings since CBS-XIV. 
ET-SUP was convened in a reduced session in Geneva, Switzerland on 7 and 8 October 2009. This was the first opportunity to convene ET-SUP with its new membership established after CBS-XIV. Primary objectives of the session were to review the action plan, prepare the agenda for the fifth ET-SUP session, and to kick-off the key actions that needed to be initiated in advance of the fifth session. Participation to this reduced session in Geneva was limited to the current and outgoing chairs and Secretariat; but all ET-SUP members had the opportunity to participate by phone, which enabled eleven members to remotely contribute to at least part of the agenda, depending on their time zone.
The fifth ET-SUP session was convened in Geneva from 15 to 19 March 2010. Primary objective of the session was to advance the work programme defined by the CBS as concerns the promotion of access and use of satellite data by WMO Members in support of all WMO programmes and WMO cosponsored programmes. 
The Expert Team welcomed the participation of representatives of the Joint Commission for Oceanography and Marine Meteorology (JCOMM) and the Severe Weather Forecasting Demonstration Project (SWFDP) in ET-SUP discussions, as well as the report from informal NWP user requirements groups, which contributed to broaden its scope of activities.
The sections below report on main achievements, as well as issues, actions and recommendations identified in the course of these two meetings.  Minor updates of the Terms of Reference and Work Programme are proposed in Appendices I and II.  The Actions and Recommendations referred to in the following paragraphs are those identified in the Final Report of ET-SUP-5. 
2.
Main Achievements and actions taken related to the Terms of Reference 
2.1
Monitoring the progress of satellite data availability and utilization

The biennial questionnaire related to the 2008-2009 period was finalized, which enabled its distribution in January 2010. For the first time it has been issued in four official languages. At present, 95 replies, coming from 85 WMO Members, have been received. Tasks have been allocated for processing these replies with the aim to have a draft synthesis in advance of CBS(Ext)10 ) and to finalize the synthesis for subsequent publication as a Technical Document by the end of 2010.  (See Actions 5.4 and 5.6)
ET-SUP discussed the evolution of the questionnaire for improving its efficiency and reliability.

2.2
 Advice and support to the development and implementation of WIGOS 
ET-SUP reviewed different aspects of further integrating satellite observation systems, including:
· Interoperability and consistency of observation data through standardized data management, instrument intercalibration, and quality assurance practices;

· Coordinated planning, design and implementation of space-based observing systems at instrument or mission level;

· Coordination of efforts for the development, validation and operational delivery of products, including composite  products based on multiple data sources; 

· Consideration of mutual support interaction of surface-based and space-based observations.

It supported the Regional ATOVS Retransmission Service (RARS) as an example of helpful data integration through harmonized processing and coding, and wished that standardization of data dissemination means be pursued. It strongly supported the Global Space-based Inter-Calibration System (GSICS).
2.3 
Coordinate with ET-SAT and ET-EGOS on the evolution of the GOS
ET-SUP reviewed the overall status of the space-based Global Observing System (GOS) and its evolution planned in the short and long term. It emphasized the need to anticipate the implications, for the users, of the new generations of operational satellites that are planned around 2015. 
2.4
Improving the availability of operational and R&D satellite data 

ET-SUP discussed the issues related to data availability from GOS contributing satellites, and noted certain gaps in technical information needed to effectively enable to access this data.

ET-SUP also discussed and provided guidance on the overall strategy to improve data availability through the IGDDS and RARS projects.  It initiated a list of software tools for satellite data analysis and processing, with the goal to publish on the Space Programme web pages some guidance material to WMO Members for the selection and use of such tools.  

ET-SUP emphasized the importance of the initiative taken in RA III and RA IV to gather satellite data requirements at the regional level, and to support dialogue among users and data providers. It encouraged other regions to undertake a similar approach.
2.5
Review present and future R&D satellite data and products including their availability and applications in view of increased utilization by WMO Members;
No specific action was undertaken on R&D satellite data and products during this first period.
2.6
Assess and further the concept of Sustained Coordinated Processing of Environmental Satellite Data (SCOPE);

ET-SUP discussed the expansion of the SCOPE CM concept. It suggested that SCOPE-CM address ECVs in the oceanic and/or terrestrial domains as additional pilot projects.

It also discussed applicability of the SCOPE-CM approach to other thematic areas.

2.7
Information on satellite data access, use and related training opportunities
The Expert Team performed a review of the WMO Space Programme web pages. It confirmed the relevance of these web pages for the information of WMO Members, and suggested additions and improvements that could be made with the support of the Virtual Laboratory for Education and Training in Satellite Meteorology (VLab).
It also recommended considering the development of a portal for access to all relevant satellite based documentation and software. (Rec 5.7)

2.8
Training matters 
ET-SUP reviewed the status and activities of the VLab. It acknowledged the importance of having a VLab Technical Support Officer (TSO), whose action was determining for maintaining close collaboration among the various Centres of Excellence, preparing a VLab Newsletter, the new VLab logo, and supporting regular web discussions among VLMG members. The ET agreed various actions related to the design of VLab harmonized websites, the training events calendar, the review of WMO N°258 , the support to regular on-line weather discussions through the VLab “Regional Focus Groups”, and the next VLMG meeting that will be held in Beijing in July 2010.

ET-SUP recommended using the Environmental Satellite Resource Centre (ESRC) of NOAA and the COMET Programme as a portal to training resources.  (See Actions 5.13, 5.14, 5.15)
2.9 
Documents to assist Members, summarizing the results from the above activities
Actions were taken to develop the following documents:

· WMO Space Programme web page additions and improvements (as mentioned above);

· Strategy to prepare users’ transition to the new generations of geostationary programmes.;
· List and main functionalities of software tools;

· Mapping of satellite “User groups and Application Areas” with relevance to ET-SUP. 
3. Issues 

3.1 
Transition to new generations of operational satellites

In view of the planned new generations of operational meteorological satellites in geostationary and polar-orbit, and being aware of the opportunities arising from these planned new systems ET-SUP highlighted the associated challenges in terms of user readiness, in particular since all four operational geostationary satellite systems are planned to migrate to a new generation in the same 2014-2017 time frame.  

3.2  
Access to, and use of, satellite data

Getting real-time access to satellite data is a challenge for many users. The following issues were identified:

· Need for improved information on the technical details of how to access satellite data from new satellites, including for instance early information in advance of the launch or during commissioning phase, as well as software pre-processing tools. Lack of detailed information reduces the practical usability of these satellite systems and limits the impact of their contribution to the Global Observing System.

· Need for guidance on software analysis or processing tools;

· Need for more systematic expression of user requirements for data and products to be disseminated, with the understanding that these requirements should best be formulated at the regional level, for consideration by the relevant data providers.

3.3 
Standardization 
ET-SUP noted scope for further standardization in two particular areas:

· Direct Broadcast services in X-band, which start to be used by several operators without any particular standard, unlike the L-band for which CGMS standards are applicable, 

· Common features and minimum characteristics of instruments. 
3.4  
Processing of satellite data into products
The increasing amount and complexity of future satellite data poses a real challenge to users willing to exploit this data. There is thus an increasing need for sharing development effort and processing capabilities. This can be achieved through promoting global networks of expertise and operational processing capabilities through e.g. the concept of Sustained Coordinated Processing of Environmental Satellite Data (SCOPE). 
Following an approach similar to the SCOPE-CM for Climate Monitoring, initiatives could be considered for a number of applications including e.g. ocean applications, hydrology, cryosphere, or atmospheric chemistry. ET-SUP suggested that emphasis be put on use of satellite data for operational weather forecasting, in connection with the Severe Weather Forecasting Demonstration Project (SWFDP).
3.5 
Questionnaire 

While the biennial questionnaire survey provides a lot of useful qualitative information, the quantitative relevance of this information is limited by the relatively low rate of response by WMO Members, around or below 50%. Trend analysis is difficult due to great variability among Members, since not the same Members are answering each time. 

Finally, the following needs were identified:

· Increasing the response rate by WMO Members; 

· Covering all relevant user applications beyond weather forecasting; 
· Aligning the questions with the key expected outcomes of the WMO Space Programme so that responses can be used to generate indicators of progress towards these outcomes;
· Streamlining the questionnaire for the respondents;
· Facilitating the processing of questionnaire replies by the Secretariat and the Expert Team.
3.6 
Training
The VLab is a powerful network of competences and resources, which can only have its full efficiency if supported by some central coordination function. This coordination is performed by the VLab Technical Support Officer (TSO), a new position funded in turn by VLab space agencies on a voluntary basis. Funded has only been identified for 2009 (by INPE) and 2010 (by NOAA) so far. The sustainability of this function should be secured through a multi-annual funding plan.
3.7 
ET Membership and linkages with the user communities

Some potential difficulty was noted to implement the new scheme involving core and associate members, given the need to reflect the needs and expectations of various thematic user communities, and regional communities.  
When application areas have organized satellite expert groups, it is important for ET-SUP to establish proper linkages with these groups in order to adequately reflect the needs of these groups and benefit from their feedback and expertise without unnecessary duplication.
4.  Recommendations and Actions

4.1
Transition to new operational satellite generations
· A strategy should be developed to ensure user readiness for the upcoming generations of operational satellites in geostationary orbit, in all WMO Regions. The Virtual Laboratory Management Group should prepare a generic transition plan to support user readiness for new satellite generations for consideration by ET-SUP-6.  (See Action 5.2)
· Planning for new generation satellites should include an appropriate overlap period between current and future satellite generations to allow intercomparison and validation of products, and to facilitate a smooth transition for users.  (See Recommendation 5.2)
4.2
Technical information on Access to Satellite Data
ET-SUP recommends that satellite operators provide the user community with full details of their planned operational spacecraft, as early as possible, and well in advance of operations to facilitate the uptake of data from these satellites by the international community.  These details should include as a minimum  (See Recommendations 5.3 and 5.12): 
· Orbital ephemera; 
· Data transmission frequencies and polarizations (for Direct Readout services);
· Data formats; 
· Instrument details such as spectral bands and response functions;
To the extent possible, ingest software should be made available for Direct Readout users.
4.3
Strategy for improving data access
· The Expert Team suggested the following priorities for the IGDDS Implementation Plan : 
a) Organizing the formulation of data requirements (both from a regional approach and a thematic approach) and the dialogue between data users and providers; 
b) Implementing sustainable regional DVBS dissemination systems in every region to offer a cost efficient and integrated access to satellite data sources; 
c) Demonstrating the inclusion of all relevant data types in the broadcast services, including interregional data exchange; and 
d) Support harmonization of future Direct Broadcast systems as well; Support the implementation of complementary data access and distribution via the Internet.

· Considering the very positive outcome of the RA III/IV Satellite Data Requirements workshop, it is recommended that a similar approach be followed in other regions facing comparable issues regarding satellite data access. (See Recommendation 5.14)
· The data dissemination strategy should recognize that the diverse needs and capabilities of the various types of users require different data access solutions. For example, few operational centres can afford the necessary telecommunication, computing and storage capabilities for handling the full set of raw data from future satellite systems; while a majority of users will access higher level products requiring lower bandwidth. This suggests that high-speed links shall be required among a few major processing centres while multicast systems would be most appropriate for broad product dissemination towards a high number of users. Appropriate low-volume products should also be created and made available via DVB-S, ftp and internet for users with low-bandwidth connection.  (See Recommendation 5.11 )
4.4
Space-based observation Integration 
· Harmonization of Direct Broadcast services should be considered by IGDDS and/or CGMS for the X-band, which tends to be used for high data rate services of new missions in LEO;  
· ET-SUP encouraged ET-SAT to consider harmonization of minimum characteristics of satellite instruments, with a priority on multispectral imagers; (See Recommendation 5.13)
· ET-SUP recommends that WMO further encourage satellite operators and CGMS to optimize the global coverage when making decisions about satellite locations, for instance to increase the overlap of satellite footprints over the central Pacific for a better coverage of the North and South Pacific. (See Recommendation 5.1)
4.5
Extension of the SCOPE-CM concept to support other applications
· ET-SUP agreed to prepare a concept paper on the establishment of a global “SCOPE-NWC” to leverage the actions and discussions. (Action 5.23)
· ET-SUP members will consider supporting the Regional SWFDP Sub-Teams on issues related to the availability or access to appropriate satellite information in support of Nowcasting in their region, as requested by SWFDP.  (Actions 5.26 and 5.27, Recommendations 5.15 and 5.16).
4.6
Monitoring Data Access and Use by WMO Members
· The approach to the questionnaire should be reviewed for future editions, with more emphasis on monitoring the actual use of satellite data and products in all relevant thematic areas and communities, using a simplified survey to get a high response rate allowing quantitative analysis, complemented by a more detailed enquiry towards targeted users or communities for more precise qualitative information.
· The CGMS- and WMO-sponsored international scientific groups should provide feedback on availability and use of satellite data in their application area. (See Action 5.5)
4.7
Training
· Satellite operators should be invited to join their efforts in order to provide continued funding for the VLab Technical Support Officer (TSO) position in 2011 and beyond since the presence of a TSO has proven to greatly improve the overall activity of the VLab for the benefit of the Members and the VLab supporting parties. (See Action 5.16)

· The scope of VLab activities should be broadened. The VLMG, in consultation with other WMO Departments, has taken action to prepare a roadmap towards widening the scope of VLab activities to serve the needs of emerging scientific communities in the developing countries. (See Action 5.17)
4.8
ET-SUP linkages with user communities
ETSUP considered that it should maintain a working relationship with the international scientific groups sponsored by WMO and CGMS (International ATOVS Working Group, International Winds Working Group, International Precipitation Working Group, International Radio-Occultation Working Group), that should be mainly based on exchange and assessment of reports. It was agreed to include under the relevant permanent agenda item of future ET-SUP meetings, a summary report on matters of relevance resulting from meetings of the international scientific groups. (Action 5.27)
5. Proposal for the Terms of Reference of the Expert Team

Without attempting to change the substance of the Terms of Reference, it is proposed to reword and reorder some paragraphs of the initial ToRs adopted by CBS-XIV, as indicated in Appendix I, for clarification and to avoid overspecifying how to fulfill the mandate of the Expert Team. 

6. Future Work Programme
Minor updates to the Work Programme defined by CBS-MG-10 are proposed, as contained in Appendix II, to better align the tasks with the ToRs and to indicate the current status of these tasks. 
_________________________

TERMS OF REFERENCE OF THE EXPERT TEAM ON SATELLITE UTILIZATION AND PRODUCTS 
(Additions with respect to the wording adopted by CBS-XIV are in bold, deleted text in strike through) 
In support of the strategy to improve satellite data utilization, ET-SUP shall:
(a) In support of the strategy to improve satellite data utilization Monitor the progress of satellite data availability and use by WMO Members, related issues and expectations, with the aim to publish findings and recommendations in a WMO Technical Document. 
a. Formulate a biennial questionnaire on the availability and use  of satellite data, for the purpose of gathering information from WMO Members on current capabilities and deficiencies (and trends of these aspects);

b. Analyze the questionnaire responses as well as feedback ;

c. Compare and combine this analysis with a summary analysis from the Centres of Excellence of the Virtual Laboratory for Satellite Data Utilization;

d. Compile a list of recommendations based on these analyses;

e. Prepare a new WMO SP Technical Document to publish the findings to WMO Members.

(b) Provide advice and support to the development and implementation of WIGOS;

(c) Coordinate with ET-SAT and ET-EGOS on the evolution of the space-based component of Global Observing Systems;
(d) Initiate activities to improve the availability of operational and R&D satellite data according to user needs, monitor these activities in close coordination with the relevant CGMS working group(s) and with WIS activities;

(e) Review present and future R&D satellite data and products including their availability and applications in view of increased utilization by WMO Members;
(f) Assess and further the concept of Sustained Co-ordinated Processing of Environmental Satellite Data (SCOPE) ;

(g) Review In conjunction with the WMO Space Programme Office further clarify the needs of WMO Members for information regarding access to and utilization of satellite data, and related training opportunities including  the associated capacity building, and consider the best ways to meet these needs;

(h) Keep under review the needs of WMO Members for training in satellite meteorology and engage with the Management Group of the Virtual Laboratory for Education and Training in Satellite Meteorology (VLab) to address these needs, towards full utilization of satellite data from operational and R&D satellites, in accordance with the 2009-2014 Virtual Laboratory Training Strategy ;
i. Reviewing plans for regular training events in all WMO Regions aimed at enhancing the full utilization of satellite data, from both operational and R&D satellites;

ii. Helping to ensure WMO Members have access to training materials and courses, as well as providing advice on ways to access data, products, and algorithms from both operational and R&D satellites;

iii. Evaluating, with the support of the Virtual Laboratory Management Group, the continued adequacy and relevance of the components of the Virtual Resource Library, suggesting strategies for improving its contents as necessary;

iv. Reviewing the implementation and achievements of the 2009-2014 Virtual Laboratory Training Strategy; 

(i) Prepare documents to assist Members, summarizing the results from the above activities.
_____________
ET-SUP WORK PROGRAMME 
	New

(Old )
Number
	Task
	Deliverable/Activity
	Due Date
	Responsible
	Status

	1
(2)

	Monitor the use of satellite data & products across WMO Members, with focus on the needs of less well developed Members through a biennial questionnaire 

	Biennial questionnaire 
Analysis of responses
Comparison with input from VL COEs 
Findings and recommendations
Advice to Regional Associations on follow-up actions 
Technical Document for publication
	2010/1
2010/3
2010/3
2010/4
2010/4
2010/4
	 ET-SUP
	See ET-SUP-5 Item 8.

The questionnaire for 2008-2009 was issued in January 2010 and its outcome is being analyzed.

Scope and format of future questionnaires are being reviewed. 

	2
(1)
	Contribute to the development and implementation of WIGOS concept and provide relevant advice and support to the chairperson of OPAG-IOS 

	Evaluation of the WIGOS SAT Pilot Project (GSICS) ;
Advice on integrated products using space/surface observations 

	2010/4
	 ET-SUP
	 (See ET-SUP-5 item 13) 
ET-SUP highlighted many aspects of integration relevant to space-based observation  including: Data access, calibration, coordinated operation of HEO missions, product generation through a “SCOPE” mechanism, use of AWS as ground-truth.

	3

(1)
	Review user implications of the evolution of the space-based GOS
	Review user implications of the evolution of the space-based GOS
	2010/2

(continuing yearly)
	ET-SUP
	See ET-SUP-5 item 7

ET-SUP highlighted the upcoming transition to new GEO generations and potential user readiness issues.

	4
(6)


	Improve data availability from operational and R&D satellites through monitoring and guidance to the RARS and IGDDS projects 

	Feedback on the progress of RARS and IGDDS;
Guidance to the RARS and IGDDS Implementation Groups for their future activities
	2010/2

(continuing yearly)
	 ET-SUP
	 See ET-SUP-5 Items 11



	5
(7)
	Improve data availability from operational and R&D satellites in response to user needs at the regional level


	Regional reports on requirements for data access, in coordination with regional rapporteurs;
Recommendations for  enhancing user-provider interaction on the data content of dissemination means
	2010/4
	 ET-SUP
	 See ET-SUP-5 Item 15.2

Recommendation to expand to other regions the approach taken in RA III / RA IV  (Brazil workshop)


	6
(4)
	Promote the wide use of established and standard satellite data formats, processing techniques and tools

	Guidance to the Task Force on Satellite Data Codes;
List of useful software tools for satellite data analysis (maintained)
	2011/2
	 ET-SUP
	 See ET-SUP-5 Items 11 & 12


 
A preliminary list of software tools was developed.

	7
(5)
	Promote utilization of R&D satellite data & products by WMO Members 

	Review of relevance and availability of R&D data for operational use; indication of priorities and recommendations for improved availability, information and training, especially for developing countries
	2010/1

(continued in 2011)
	 ET-SUP
	 See ET-SUP-5 Item 7


In order to prepare recommendations for improved availability, ET-SUP members were first ask to report on availability issues encountered.



	8
(3)
	Expand the use of satellite data & products through extending the concept of SCOPE-CM to other application areas

	Recommendations for extension to other thematic areas, based on lessons learnt from SCOPE-CM
	2010/3
	 ET-SUP
	 See ET-SUP-5 item 14.

A proposal on SCOPE-NWC is being prepared.

	9
(8)
	Support the provision of up-to-date and comprehensive on line information describing satellite plans, systems, products, and means of access

	Material for inclusion in WMO web pages and training actions;
Recommendations on links with relevant on line resources;
	2010/4
	 ET-SUP
	 See ET-SUP-5 Item 9



	10
(9)
	Support implementation of the Virtual Laboratory (VL) Training Strategy, relying on the VL Management Group, to  meet the training needs of WMO Members

	Regular reviews of  the VL status, activities and plans (training resources, courses, meetings, newsletters);
Guidance to meet users' needs, especially from less developed Members;
Contribution to training resource development
	2010/4

(continued yearly)
	 ET-SUP
	 See ET-SUP-5 Item 10


