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	Summary and Purpose of Document

This document provides an update on WMO Space Programme recent achievements, on-going activities and near-term plans, as developed in accordance with the outcome of CBS Ext.06, the 7th session of Consultative Meetings on High-level Policy on Satellite Matters (CM-7) and Cg-XV deliberations.
It highlights in particular the steps taken, in accordance with conclusions of CBS.Ext.06, towards re-design and optimization of the space-based component of the Global Observing System, with the aim to take into account climate requirements, as a step towards a fully integrated space-based observing system. 
Regarding data access issues, it is recalled that the IGDDS Implementation Plan foresees refining the requirements for space-based data and products and it is suggested to progress on this issue in connection with the regional working groups for Implementation of the WWW.

The document furthermore points out some impact of budgetary constraints on future activities.



ACTION PROPOSED

· To note and comment as appropriate,

· To note in particular the activities undertaken regarding the update of the baseline of the space-based GOS and to provide guidance for subsequent actions until a recommendation can be submitted to CBS on this matter.
References:
1.
Final Report, Seventh Session, WMO Consultative Meetings on High-level Policy on Satellite Matters (CM-7)
DISCUSSION

1.
The main thrust of the WMO Space Programme is to make an increasing contribution to the development of the WWW Global Observing System (GOS) as well as to other WMO and supported programmes and associated observing systems through the provision of continuously improved data, products and services, from both operational and R&D satellites, and to facilitate and promote their wider availability and meaningful utilization around the globe.  The WMO Space Programme Implementation Plan detailed a set of activities organized along four main areas:
· expanding the space-based GOS; 
· enhancing access; 
· enhancing use; 
· training. 
The sections below describe major accomplishments since CBS-MG-VI in the four main areas as well as key initiatives that have started and are planned to be carried out through CBS-2008 as part of the WMO Space Programme Implementation Plan for 2008-2011.  
2.
Activities were conducted through the joint second meetings of the CBS/OPAG IOS Expert-Team on Satellite Systems (ET-SAT 2) and Expert-Team on Satellite Utilization and Products (ET-SUP 2) on 4-8 September 2006 and the seventh session of the Consultative Meetings on High-level Policy on Satellite Matters (CM-7). They also involved participation in the second meeting of the Expert-Team on Evolution of the Global Observing System (ET-EGOS 2) on 10-14 July 2006, in the fourth Implementation/Coordination Team for Integrated Observing systems (ICT-IOS 4) in September 2006, the Extraordinary session of the CBS in November 2006 and the 15th WMO Congress in May 2007. 
3.
Furthermore, the Space Programme organized or contributed to a large number of meetings and workshops on dedicated subjects, including inter alia: 


· 19th North-America Europe Data Exchange Meeting 3-5/05/06

· GSICS Implementation Meeting 23/06/06

· WMO-CGMS 1st Optimization workshop 28-29/08/06

· WMO-CGMS Frequency Coordination  Meeting, 30/08/06
· 3rd RARS-IGDDS workshop, 31/8-1/09/06

· 7th Asia-Pacific Satellite Data  Exchange and Utilization meeting, 20-22/09/06

· 15th International ATOVS Study Conference, 4-10/10/06

· 1st GSICS Executive Panel meeting, 11/10/06

· High-Profile Training Event (HPTE), 16-27/10/06

· 34th CGMS plenary meeting, 2-7/11/06

· 6th International GPM Planning Workshop, 6-8/11/06
· Task Force on Region. Specialized Satellite Centres for Climate Monitoring, 15-16/03/07

· 4th IGeoLab Focus Group Meeting on GEO Microwave, 12-13/04/07

· 1st IGeoLab Focus Group Meeting on Highly Elliptical Orbits, 24/04/07

· 13th GCOS Atmospheric Observation Panel, 23-27/04/07

· 2nd GSICS Executive Panel, 24/04/07

· 1st RSSC-CM potential Participants meeting, 16/05/07

· 20th North-America Europe Data Exchange Meeting 22-24/05/07

· Workshop on RGB Composite Satellite Imagery, 5-6/06/07

· 3rd meeting of the Virtual Laboratory Management Group, 7-8/6/07

· Joint meeting of the GSICS Research and Data working groups, 12-14/6/07

· 20th meeting of the CEOS Strategic Implementation Team, 19-20/06/07
Area 1: Expanding the space-based observing system and improving its capabilities


Major accomplishments since CBS-MG-VI
4.
New contributing space agencies – In 2006, Korean Meteorological Agency (KMA), the Korean Aerospace Research Institute (KARI) and the Chinese National Space Administration (CNSA) had made formal commitments to WMO for their COMS-1 and HY and HJ series satellites, respectively, to be included as part of the space-based component of the GOS. In 2007, the USGS (USA) made similar formal commitments regarding Landsat-7 and its follow-on, and DLR (Germany) made a commitment regarding its CHAMP and GRACE missions.  USGS and DLR thus join NOAA, NASA, EUMETSAT, ESA, ROSCOSMOS, ROSHYDROMET, IMD, CMA, CNSA, KMA/KARI, JMA, and JAXA as space agencies contributing to the GOS.

5.
Update to the Implementation Plan for the space component of the GOS - The Implementation Plan for the Evolution of the Space and Surface-based Subsystems of the GOS contains 22 recommendations relevant to space-based observations. All these recommendations have been addressed; they served as guidance to trigger activities, namely in conjunction with the Coordination Group for Meteorological Satellites (CGMS).

6.
Global Contingency Planning - The Global Contingency Plan that had been prepared by the WMO Space Programme Office, and adopted by CGMS Members, was updated at CGMS-XXXIV as concerns the nominal and back-up positions for geostationary satellites, taking into account the outcome of the 1st Optimization workshop held in Geneva on 29-30 August 2006.
7.
Global Space-based Inter-calibration System (GSICS) - The goal of GSICS is to ensure comparability of satellite measurements provided at different times by different instruments and programmes, and to tie these measurements to absolute references and SI standards.  GSICS is expected to increase the benefit from space-based observations of the GOS by allowing the merging of different data sets, and enabling recalibration of archived data. The GSICS Implementation Plan was agreed by CGMS-XXXIV.  A first GSICS Operations Plan was adopted in April 2007. A joint session of the GSICS Research Working Group and Data Management Working Group was held on 12-14 June 2007 and refined the sequence of technical activities to implement the overall operations plan. One objective is to implement operationally, before the end of 2008, routine inter-calibration of all GEO satellites against LEO hyperspectral instruments taken as reference.

8. 
Optimization of GEO and LEO plans – At the first WMO/CGMS Workshop on Optimization, the discussion on LEO systems focused on the distribution of Equatorial Crossing Time (ECT) of sun-synchronous satellites, comparing the planned missions for each type of payload with the GOS baseline and the underlying requirements for temporal sampling.  CGMS-XXXIV and CM-7 agreed on Workshop recommendations with respect to several particular types of instruments.  
9.
Response to GCOS requirements for space-based products - A preliminary analysis of the “Satellite Supplement” to the GCOS Implementation Plan was performed with ET-SAT. It suggested that current satellite plans provided impressive capabilities to meet most of GCOS requirements, but highlighted however a risk of gaps for some specific variables such as Earth radiation budget, sea level, sea surface winds or global precipitation. It noted also that some Essential Climate Variables were not fully addressed in the current scope of the Global Observing System (GOS). The analysis suggested re-defining the scope of the GOS beyond its current objectives that are driven by operational requirements of the World Weather Watch programme, and taking into account the need for long-term “sustained” measurement of all Essential Climate Variables. This suggestion was reinforced by ICT-IOS. CBS-Ext.(06) thus decided to commence an update of the baseline of the space-based GOS with 2025 as a new horizon, and expand its scope beyond the World Weather Watch in order to include sustained observations of additional variables required for climate monitoring, and ultimately to address the needs of other WMO Programmes as well.

10. 
CM-7 reviewed the outcome of the first Optimization workshop and strongly supported the proposal to convene a second Workshop, with participation of both operational and R&D agencies, in order to assess scenarios in more detail and refine the recommendations cited in the CM-7 Report. These recommendations were related to sun-synchronous sounding missions, ocean surface altimetry, Earth radiation budget, ocean surface wind and radio-occultation sounding.  CM-7 felt the role of the WMO Space Programme was particularly important in facilitating such discussions that have potentially a large impact on the overall efficiency of the space-based observation investment to meet global requirements.

11.
IGeoLab - CM-7 supported the idea of using the IGeoLab framework for a demonstration mission based on Molniya orbits.  Initiating such a project seemed particularly appropriate in the context of the International Polar Year (IPY) as it would pave the way for possible long-term sustained missions providing quasi-permanent coverage of the polar-regions.  A first meeting of the IGeoLab Focus Group on Highly Elliptical Orbit (FG-1 HEO) was held in Moscow, 24 April 2007.  The purpose of FG-1 HEO was to define a roadmap for an end-to-end development programme and to identify critical areas for a demonstration mission in a HEO.  FG-1 HEO recalled preliminary plans of ROSCOSMOS and ROSHYDROMET for the Arctica Project that would involve two satellites in a HEO with an inclination of 63° and an orbital period of 12 hours, which would allow quasi permanent coverage of high-latitude areas for weather, ice and snow monitoring as well as for telecommunications and data collection. Participants at FG-1 HEO included high-level representatives of ROSHYDROMET, ROSCOSMOS, Lavochkin Association, Russian Academy of Science Space Board, Russian Federation IPY Joint Committee, Canadian Space Agency (CSA), Finnish Meteorological Institute and Nansen Centre in Norway. NOAA/NESDIS and ESA were unable to attend for practical reasons but expressed interest in this activity. FG-1 HEO agreed to hold a second Workshop to further develop the proposal; it will be hosted by WMO on 19-20 July 2007, while ROSCOMOS agreed to be the lead space agency.  
Key initiatives through CBS 2008
12.
WMO will host the Workshop on the Re-design and Optimization of the space-based Global Observing System (GOS) 21-22 June 2007 in Geneva.  The primary goal of the workshop is to initiate a review and update of the current baseline for the space-based GOS that was defined by CBS in 2002.  The workshop is coordinated with a meeting of the Committee on Earth Observation Satellites (CEOS) Strategic Implementation Team (SIT) that will be held the day before and will address space agencies’ activities in support of the Global Earth Observation System of Systems (GEOSS)) Participants at the WMO workshop include WMO Member space agencies, GCOS, CGMS and CEOS.  The update of the space-based GOS shall take 2025 as a new horizon and shall aim in particular at the following objectives:

· Optimizing the overall design of the current GEO and LEO constellations of operational satellites contributing to the GOS to meet the latest observing requirements, in light of advances in instrument technology, and adapting e.g. the nominal Equatorial Crossing Times of sun-synchronous missions with the aim to optimize the global effort ; 
· Taking into account the implications of contingency planning for operational missions;

· Taking advantage of new instrument and mission concepts to include, whenever appropriate, dedicated satellite constellations on different orbits that would be optimized for their specific payload, e.g. radio-occultation micro-satellites;
· Including provisions for long-term sustained observations of additional variables required for climate monitoring as expressed by GCOS, e.g. in the area of atmospheric composition, Earth radiation budget or sea surface topography.
The outcome of this workshop will be submitted for review to ET-EGOS 3 in July, then to ET-SUP 3 and ET-SAT 3 in September. Conclusions will be discussed at CGMS-XXXV and CEOS-21 in November 2007. It is expected that some detailed consolidation studies will be necessary after this loop of discussions until recommendations for an update of GOS definition can be forwarded to CBS.
13.
Transition from Relevant R&D Instruments to Operational Missions – CM-7 agreed that improvements were possible in the transition from relevant R&D instruments to operational missions and suggested that WMO could help facilitate enhanced cooperation in this respect by preparing guidelines on the transition.  It agreed that the guidelines should describe the benefits for transition by addressing issues that should be considered early in the transition process including data access, transition principles of operation, timetables and the need for user input.

14.
IGeoLab activities will be pursued on the three currently identified areas: Geostationary Hyperspectral sounding, Geostationary Microwave radiometry, Highly Elliptical Orbit demonstration mission.

15. 
The WMO Space Programme will support the Rolling Requirements Review process and update accordingly the Observing User Requirements on-line database.

Area 2: Enhancing access to satellite data and products

Major accomplishments since CBS-MG-VI
16.
Integrated Global Data Dissemination Service (IGDDS) - IGDDS is a project within the WMO Information System (WIS) with a goal to ensure that WMO requirements for access to space-based observation data and products are satisfied in all WMO regions and for all WMO or co-sponsored programmes.  One particular objective of IGDDS is to implement a satellite-based Digital Video Broadcast (DVB‑S) dissemination service that would integrate data flows from multiple sources, with quasi-global coverage and inter-regional data exchange between the various regional hubs.  This particular objective is progressing through joint efforts of EUMETSAT, NOAA and CMA. In addition, WMO attended a briefing in Moscow, 25 April 2007, where the CBS President (Dr A Gusev) and the ROSHYDROMET staff provided WMO with a briefing and demonstration of the newly operational Advanced Dissemination Method (ADM) called MITRA; it was indicated that the Russian Federation would propose MITRA as part of IGDDS and GEONETCast. Other dissemination means shall also be considered within IGDDS as a complement to the DVB-S broadcast, namely the GTS, Direct Readout from meteorological satellites, and the Internet. 
17.
Regional ATOVS Retransmission Service (RARS) - The objective of a RARS is to collect and deliver polar-orbiting sounding data for regional and global NWP in accordance with a timeliness requirement of less than 30 minutes.  The global RARS network currently includes three regional RARS based in Europe, Asia-Pacific and South America respectively.  The European RARS is implemented by EUMETSAT and is called EARS; it covers European, Atlantic, North American and Arctic areas. The global RARS network covered about 45% of the globe’s surface at the end of 2006 and is planned to cover 62% of the globe in 2007 and at least 68% by the end of 2008.  Further action is being considered to extend the coverage towards Africa.

Key initiatives for through CBS 2008
18.
An Implementation Groups is being established for the global RARS network, and will hold its first meeting on 3-4 July 2007. The Group will support project implementation towards more global coverage, building on the best practices from existing RARS initiatives and will address harmonization of data processing, coding and filenames in order to ensure data availability and consistency for NWP use worldwide.
 19.
An IGDDS Implementation Group is also being established, with its first meeting to be held on 5-6 July 2007, to review and support the actual implementation of the IGDDS Implementation Plan. One particular task in the IGDDS Implementation Plan is to identify requirements for space-based data and products. Visibility on such requirements is necessary for optimizing inter-regional data exchange, for establishing the dissemination content of new broadcasting systems, or for prioritizing such content according to bandwidth limitations. In particular, a precise identification of WMO data requirements is necessary for evaluating the suitability of GEONETCast components to serve the needs of WMO programmes among other GEO Societal Benefit Areas. A first outline of requirements has been developed by the Space Programme Office; it is considered to have this outline reviewed by the IGDDS Implementation Group and ET-SUP, and to refine it at the regional level with the support of regional Working Groups on the Implementation of the WWW. 
Area 3: Enhancing the use of satellite data and products
Major accomplishments since CBS-MG-VI
20.
User information – Since the lack of information is regularly mentioned by WMO Members as a limiting factor for the use of satellite capabilities, effort has been initiated to develop new web pages providing access to a range of up-to-date information on satellite systems and Space Programme related activities. ( http://www.wmo.int/pages/prog/sat/index_en.html )
21.
Regional Specialized Satellite Centres (RSSC) - CM-6 reviewed a proposal to identify specific centres of excellence in thematic areas that could be designated Regional/Specialized Meteorological Centres for Satellite Products (Regional Specialized Satellite Centres).  CM-7 discussed a proposal by EUMETSAT for a high-level concept of a global network of Regional Specialized Satellite Centres on the thematic area of operational climate monitoring (RSSC-CM).  The concept would address the requirements of the Global Climate Observing System (GCOS), and would utilize environmental R&D and operational meteorological space agencies’ data, as well as GSICS.  The goal of a global network of RSSC-CMs would be the sustained and operational provision of high-quality products for the Essential Climate Variables (ECV) on a global scale. CM-7 noted the proposed timetable for RSSC-CM and strongly urged all participants to work towards development and approval of an Implementation Plan.  CM-7 agreed that the global network would take advantage of existing facilities and could include virtual centres, each of them having several or many physically distinct components.  A Task Force meeting to refine the RSSC-CM concept was held on 15-16 March and a first RSSC-CM potential participants meeting was convened on 16 May 2007 to discuss the outline of a RSSC-CM Implementation Plan.
Key initiatives through CBS 2008
22.
Information - The Space Programme web pages will be further developed, taking into account feedback and suggestions from ET-SUP. Depending on the resources available, some pages will be progressively translated. An area of future development that is under consideration is to provide detailed information on satellite product availability, in cooperation with satellite operators and centres of excellence such as RSSC.
23.
RSSC for Climate Monitoring (RSSC-CM) – It is planned to finalize and adopt the RSSC-CM Implementation Plan and to seek firm commitments from WMO Members, on this basis, by November 2007. The implementation of RSSC-CM is expected to substantially contribute to the response to GCOS requirements in 2008 and beyond.
Area 4: Supporting training activities on the use of satellite observation data and products, through new Centres of Excellence and the expansion of the Virtual Laboratory

Major accomplishments since CBS-MG-VI
24.
Virtual Laboratory for Education and Training in Satellite Meteorology (VL) – The VL has expanded from the original set of six Centres of Excellence (CoE) (Barbados, Costa Rica, Melbourne, Nairobi, Niamey and Nanjing) to the present set of nine CoEs.  Argentina agreed to establish a CoE in Buenos Aires for training in satellite meteorology in Spanish.  CBS-Ext.(06) was informed that Brazil had proposed the Centre for Weather Forecast and Climate Studies of Brazil (CPTEC) as a new CoE.  A new CoE in Muscat (Oman) was inaugurated on 11 February 2006.  

25.
High Profile Training Event (HPTE) - The HPTE was held during 16-27 October 2006. The two-week event featured regional face-to-face training activities carried out in the CoEs in Melbourne, Australia and Nanjing, China with support from the other VL CoEs.  A survey at the end of the HPTE indicated that more than 2,000 participants from more than 120 WMO Member countries received lectures.  Finally, in November 2006, a training event was set up in Brazil for Portuguese-speaking countries by CPTEC/INPE; it also used the four WMO key lectures and translated all key lectures into Portuguese. 

26.
The VL Management Group (VLMG) was convened on 7-8 June 2007 to review the training strategy in order to take the best advantage of VL capabilities, in light of the successful demonstration performed through the HPTE.
Key initiatives through CBS 2008
27.
CoEs - Two new CoEs will be considered in 2008-2011 including appropriate reviews by CBS OPAG IOS Expert Teams and approval by CBS, in particular, the southern African region as well as a CoE where Russian would be the working language for participants.  

28.
Focus Group- CoEs will be encouraged to strengthen their regional activity through the animation of a regional “Focus Group” to be convened for on-line briefing on a regular basis.
29.
Training events–  Consideration will be given to regional training events rather than global HPTE-type events.  A regional training event is scheduled 15-26 October 2007 in Brazil.
Budgetary resources and activity planning
30.
During 2007, the WMO Space Programme Office will support a Joint Meeting for ET-SUP/ET-SAT on 3-7 September 2007 and will participate in ET-EGOS-3, 9-13 July.  Additionally, the WMO Space Programme Office will attend CGMS-XXXV and CEOS-21 in November 2007.

31.
An outline of a Space Programme Implementation Plan for 2008-2011 has been developed and submitted for review to ET-SAT, ET-SUP and CM-7. It contains a draft description of activities that could be carried out within the WMO Space Programme, depending on the available human and financial resources, as a contribution to fulfilling the strategic goals of the WMO Strategic Plan.

32.
 During 2008 through 2011, Zero Nominal Growth (ZNG) will have severe impacts on the activities of the WMO Space Programme. The approved budget will allow two Expert Team sessions during the financial period (instead of four) and two training events (instead of four), a limited mission support that implies a reduction with respect to on-going activities. It does not include any support for specialized science groups (IPWG, IWW and ITWG) instead of the six events regularly co-sponsored by WMO, or any consultancy.
___________________

