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	SUMMARY AND PURPOSE OF DOCUMENT

This document provides a report of the work of the Expert Team on Satellite Systems (ET-SAT)  with particular emphasis on the outcome of its second session that was held on 4-8 September 2006.


ACTION PROPOSED


The ICT is invited to take the contents of this report into consideration during its deliberations.

Appendices:

I. Timeline for some key space-based observations for climate monitoring 

II. Data types from R&D satellites currently used routinely at ECMWF

III. 
Actions Resulting from ET‑SAT-2

IV.
Proposed 2007-2008 Work Programme for ET-SAT 

______________

SUMMARY OUTCOME OF ET-SAT

1.
Introduction 
1.1
During the last year, the Expert Team on Satellite Systems (ET-SAT) has held two meetings in Geneva.  The first meeting was held from 5 to 9 December 2005 and the second from 4 to 8 September 2006. Part of the second meeting was held as a joint session with the Expert Team on Satellite Utilization and Products (ET-SUP).  The full reports on these meetings will be available at: www.wmo.int/web/www/CBS-Reports/IOS-index.html.  This report focuses mainly on high-level and co-ordination issues arising from the work of ET-SAT at its second session.

1.2 
The first meeting was chaired by the ET-SAT Chairman, Dr Wenjian Zhang.  For the second meeting, since Dr Zhang had a last minute agenda conflict and the meeting could not be postponed, Dr Michael King from NASA was invited to be the acting Chairman and Dr Sue Barrell, OPAG IOS co-chair, was invited to report on ET-SAT for the ICT IOS.

1.3
ET-SAT-1 addressed in particular the following items: 

· Review and update of the information package on relevant satellite status and plans

· Review and update of the Implementation Plan for the Evolution of the Space and Surface Based Subsystems of the Global Observing System (IP EGOS) as concerns the space-based subsystem.

· Review and comments on the available Statements of Guidance as part of the Rolling Requirements Review Process. 

· Review of the current and planned R&D missions having a potential to produce data and products of interest for operational activities of WMO Members; 

· Transition strategy from R&D to operations.

1.4
It should be underlined that ET-SAT-1 had to establish a new work practice among its members, this Expert Team being implemented on a totally new basis, involving for the first time representatives of space agencies who had not been involved in CBS related meetings before. Among the results of its first meeting, ET-SAT-1 delivered a number of comments and updates to the Statements of Guidance and to the IP EGOS, which were forwarded to ET-EGOS and were actually taken into account in the revision of IP EGOS that is proposed by the ET-EGOS Chair under ICT-IOS Doc 7(2). 

1.5 ET-SAT-2 continued these tasks, with a particular focus on the following activities:

· Update of the status of the space-based GOS and of the implementation of the IP EGOS
· Analysis of GCOS requirements for space-based climate products and of their implications in terms of satellite instruments, data availability and future satellite missions
· Review of the outcome of an “Optimization workshop” organized by WMO among members of the Coordination Group of Meteorological Satellites (CGMS)
· Analysis of the potential need for updating the scope and definition of the space-based GOS in the light of the outcome of the optimization workshop and of the response to GCOS requirements
· Review of the potential difficulties and recommended approach to the transition of new instruments from R&D to operations 
· Review of the draft outline of the WMO Space Programme Operating Plan for 2007-2008
2.
Status of the space-based component of the GOS
Information provided by the various agencies that have representatives in ET-SAT allowed to draw the status of the space-based component of the GOS. The latest information is to be found in ICT-IOS Document 4(1)  Add 1. 

3. 
Progress on implementation of the evolution of the GOS
ET-SAT welcomed the changes introduced by ET-EGOS to the Implementation Plan for the Evolution of the Space and Surface-based Subsystems of the GOS (IP EGOS).

Taking into account the latest status and plans for the space-based GOS, ET-SAT proposed further minor updates to recommendations S3 to S22, as follows:

· S3: The following text should be inserted before “For the meantime”:


”Based on the experience gained from classical IR sounding from GEO satellites and from hyperspectral Infrared sounding from LEO satellites, the impact of hyperspectral sensors on GEO satellites is expected to be very positive. It would be helpful to proceed with a direct demonstration mission in advance of the planned operational series in order to optimise this impact. ” 

· S5: In order to reflect recent progress of the Asia-Pacific RARS as reported at the 3rd Global RARS workshop, the lines 5 to 9 of the Progress section should read:

 “ A RARS has started operations in Asia-Pacific area, and planning has begun for a RARS in South-America. Following the global RARS workshops held in Darmstadt in December 2004, in Geneva in December 2005 and in September 2006, the primary goal is to achieve quasi-global coverage for timely retransmission of ATOVS datasets.”

· S8: Remove reference to TOPEX-POSEIDON that is now terminated.

· S9: Replace “Earth radiation budget instrument in 2007” by “Earth Radiation Budget Unit (ERBU) in 2007.”

· S14: In line 3, remove the reference to Hydros mission that is cancelled. At the end of the “Progress” section replace the last sentence by  “Aquarius is scheduled for launch in 2009”

· S 16: line 7 of the comment section, delete “as well as NPOESS” since the APS instrument was removed from the NPOESS baseline.

· S 19: Delete the second sentence of the Progress section, since the Ozone limb sounder was removed from NPP plans

· S 22: the words  “soon to be joined by CloudSat (2006) , CALIPSO (2006) and OCO (2008)” shall be replaced by “CloudSat (2006) and CALIPSO (2006), soon to be joined by OCO (2008)”  since CALIPSO and CloudSat have now been launched.

4. 
Response to GCOS requirements

4.1
GCOS Secretariat introduced the latest draft (draft version 2.0) of the  “Systematic Observation Requirements for space-based Products for Climate” that was developed by GCOS in order to detail and update the implications of the GCOS Implementation Plan with respect to space-based observations and derived products.  This comprehensive document identifies:

· 9 cross-cutting needs of general nature, recalling the need to comply with the GCOS Climate Monitoring Principles (GCMP) and stressing the need for calibration, adequate archiving and dissemination , detailed specification and generation of Fundamental Climate Data Records and derived products, coordinated reanalysis activities, development of new products and exploitation of historical datasets, improved awareness of available and planned missions and data;

· 35 products based on Fundamental Climate Data Records (FCDR) related to Essential Climate Variables (ECV);

· Needs for reanalysis.

4.2
ET-SAT reviewed these requirements and provided a preliminary response at four different levels:

(a) Cross-cutting recommendations


-
The cross-cutting recommendations are considered sound and WMO should encourage its members to implement these recommendations, including the GCMP, as far as they are concerned. 

(b) Relevant instruments


-
For each climate product, ET-SAT has identified a list of potential instruments delivering data that could be used to generate such products. This includes not only present and planned instruments but also past instruments from which relevant data series are available.  


-
In a first step, these relevant instruments were identified in a qualitative way.  In order to refine this analysis, the CEOS-WMO database is seen as a crucial tool to assess more precisely the suitability of these instruments to meet the specified requirements.  Actions were defined to update this database for this purpose.


-
It is understood that some of the requirements may not be stabilized, and GCOS may further refine its specifications. In particular, with respect to the new format of the database, it would be desirable to determine not only threshold and goal but also a breakthrough level for each of the criteria.

(c) Evolution of the GOS baseline

The current baseline for the GOS is defined by the Manual on the GOS, as amended by the 58th WMO Executive Council (EC LVIII), and by the “vision for evolution to the GOS in 2015” adopted by CBS-Ext. In December 2002.  The space-based component of the GOS is defined primarily with respect to operational needs of the WWW, however, in order to meet GCOS requirements there is a need to provide additional observations that are beyond the initial scope of the WWW GOS. These variables include e.g.:

· atmospheric composition (ozone profile, distribution of GHG and aerosols)

· sea ice concentration 

· ocean colour

· wave height and sea state

· sea surface salinity

· ice sheet elevation

· fAPAR and LAI

Such observations are currently provided by R&D satellites for which “neither long term continuity of service nor a reliable replacement policy is assured”.  In order to fulfil the climate monitoring needs as expressed by GCOS, ET-SAT considered that the observation of these parameters should be taken into account in the definition of the GOS. It furthermore suggested that a distinction is made between the requirements for “operational availability“, that imply an aspect of round-the-clock continuity of service, and a less stringent requirement for “sustained availability” that would better reflect the GCOS need for long-term continuity and homogeneity without involving the time-critical  dimension of the full operational constraints. 

(d) Planning of future missions

Once updated with a detailed description of future R&D missions, the CEOS/WMO database on user requirements and observing capabilities will allow to review the compliance of planned instrument capabilities with respect to climate monitoring requirements.

Pending such detailed analysis, ETSAT-2 has drawn an preliminary overview of the suitability of current plans, based on  the planned period of availability of instruments for each type of measurements, without entering into the details of their actual precise capabilities. This first level evaluation of current satellite plans with respect to GCOS requirements suggested that observations of most of the required variables were expected to be available in the coming decades, however for some of them there was a risk of gap, or lack of long-term planning, or actual performances that may not exactly meet GOS requirements. 

There is a risk of gap for the following observations:

· Ocean surface altimetry  (complement and follow-on of Jason-2) knowing that only one altimetry mission is currently planned beyond 2013 and that this plan is still subject to funding approval.  This illustrated in Table 1 in Appendix I.

· Global Earth Radiation Budget measurements from LEO orbit. After CERES on Aqua and Terra there are only plans for an experimental ERBU on FY-3A and CERES on NPOESS-C1. This is illustrated in Table 2 in Appendix I. 

Furthermore, the “goal” resolution and accuracy may not be fulfilled with a global coverage for some of the observations, e.g. for fAPAR and LAI, as well as for Ocean surface wind at low wind speed, i.e. below 5 m/s, as illustrated and explained in Table 3 in Appendix I. This is, however, subject to precise definition by GCOS of its goal/breakthrough/threshold requirements and refinement of the instrument capabilities.  

5.
Review of the outcome of the “Optimization workshop”

5.1
The joint ET-SUP–ET-SAT reviewed the outcome of the workshop organized on 28-29 August by the WMO Space Programme on the optimization of satellite missions in GEO and LEO orbits.   The workshop had analyzed the planned observation capabilities of the next two decades and compared them with the CBS-agreed baseline of the Global Observing System. This comparison is summarized in the Table below.

	GOS Baseline
	Current plans

	

	LEO

	4 multispectral imagers optimally spaced in time
	Up to 6 imagers around 2 orbits until 2016, then on 3 orbits

	4 MW and IR sounders optimally spaced in time
	Up to 5 MW and 6 IR sounders around 2 orbits

	2 altimetry missions
	1 altimetry mission with risk of gap

	4 Radio Occultation sounders optimally spaced
	2 RO sounders on operational satellites 
+ 6 experimental RO satellites for 3 years

	GEO

	6 near-equally spaced  (every 60°)
	11 satellites including 7 located 
between 60° and 140°E


Comparison between current plans and agreed GOS baseline
5.2   
For LEO satellites, the analysis highlighted that most of the future satellite missions were planned to fly on either mid-morning (typically 9:30 to 10:30 am LST, descending node) or early afternoon (typically 13:30 to 14:00 LST, ascending node) sun-synchronous orbits, which was  a significant deviation from the agreed goal for the core imagery and sounding missions.  As concerns ocean surface wind, ocean surface topography and Earth radiation budget, the main risk seemed to lie in ensuring long-term continuity of observation. The workshop made the following recommendations to mitigate the risk of gap or poor coverage:

· To consider with high priority a sounding package on an early-am mission, e.g., in restoring a sounding package on the planned NPOESS-C2 and –C4 satellites;

· To consider moving one mid-morning mission to the early morning to provide imagery and sounding. (A minimum fall back would be to spread the planned mid-morning missions between 8:00 and 11:00 and the planned afternoon missions between 13:00 and 16:00.). For instance, this would be achieved if the planned Meteor-M1 mission which is the only morning ascending mission would be advanced by a few hours;

· Ensure continuity of the altimetry series;

· Confirm the plan for an experimental ERBU to be flown on FY-3A and clarify the plans for a follow-on;

· To review the GCOS requirement for LEO Earth Radiation Budget observations, having regard in particular to the complementary nature of GEO and LEO measurements;

· Review the formulation of Radio-Occultation (RO) sounding requirements, which should not necessarily assume that these RO sounders would be flying on the same platforms as the core imaging and sounding payload;

· To implement dedicated RO sounding missions and to develop plans for continuity beyond the current experimental RO constellation.

5.3    
For the GEO orbit the workshop first noted that the current plans would provide full coverage of the globe, except polar regions, by more than the six operational satellites that are required as a minimum. The workshop noted that the additional satellites would provide helpful back-up for the nominal locations. It made a proposal for updating the CGMS Global Contingency Plan as concerns the location of the back-up satellites.

5.4
It was stressed that optimization among international partners could only be fully achieved if data were available openly and in a timely manner, and if the quality of the data met agreed standards, namely in terms of calibration.  ET-SAT noted that the IGDDS and GSICS projects could help to satisfy these conditions. 

5.5
The Joint ET-SAT–ET-SUP Session noted that an important step had been achieved since it had been unanimously recognized that the addition of the individual plans of CGMS satellite operators would not provide an adequate response to the needs of WMO Members and should be reviewed in this light. The workshop had identified the need for a closer cooperation to allow taking a greater collective benefit of the investments made by each agency individually.

6.
Evolution of the baseline for the space-based component of the GOS
6.1
The Joint ET-SUP-2 and ET-SAT-2 session noted that beside the ongoing evolution of the GOS as outlined in the IP EGOS several additional factors should be considered and may trigger a further evolution of the GOS. The factors include:

· WMO decision to integrate all WMO Global Observing Systems, the space based component of the WWW GOS is already addressing more than just the WWW needs. In particular, the requirements from the Global Climate Observing System that rely heavily on space-based observation will have far reaching implications on the GOS.

· The need to optimise the space-based observation effort at global scale, as recognised by CGMS and discussed at the CGMS-WMO Optimisation Workshop 28-29 August 2006. This optimisation not only affects the implementation of the current GOS baseline but also suggests reviewing some aspects of this baseline such as the Radio-Occultation sounding constellation or the distribution of sun-synchronous orbital planes for basic imagery and sounding missions. It also questions the relative emphasis to be given to GEO and LEO observing capabilities.

· Since the “vision for the GOS to 2015” was developed in 2001, the tremendous development in space capabilities makes it appropriate to initiate the development of an updated vision of the space-based component of the GOS to 2020.

· The emergence of the Global Space-based Inter-Calibration System (GSICS) in the near future will add another component to the GOS, in addition to the current GOS operational GEO and LEO and the R&D components.
6.2
The Joint ET-SAT – ET-SUP Session recognized that the inclusion of climate monitoring objectives into the GOS baseline would have far-reaching implications, as analyzed in Section 4(c) above. It agreed that it was appropriate to consider updating and expanding the space-based component of the GOS baseline to include namely sustained observations of additional variables as required for climate monitoring.  The Joint Session recommended that a corresponding task be assigned to the work programme of each of the three Expert-Teams.

7.
R&D to Operations Transition Strategy

7.1
The Joint ET-SUP-2 and ET-SAT-2 session had presentations on the activities, considerations and benefits in transitioning instruments and data from R&D to operational status in a sustainable manner. One presentation reflected a Space Operator perspective and was jointly prepared by an R&D and an operational agency (ESA and EUMETSAT). The other presentation reflected a user perspective in the area of global NWP in the light of the experience of one WMO member (United Kingdom) and one International organization of WMO Members (ECMWF). These two presentations were very complementary.

7.2
First of all, once an R&D instrument has been successfully demonstrated and when an operational requirement has been confirmed, there may be technical challenges to face in adapting this R&D instrument to an operational use and there will generally be a gap between the demonstration mission and the operational follow-on, unless provisions are made at a very early stage for a “preparatory” mission to bridge such a gap. A preparatory mission aims at initiating potential applications, evaluating the impact of the new technology and preparing the operational framework to exploit it.  This requires timely data availability and strong user involvement.  

7.3
Transferring an R&D mission to operational status is subject to a critical decision process since the objectives are different and a proper programmatic framework has to be defined to provide funding and programme overview.  This process is complicated by the fact that R&D and operational missions belong to distinct organizations with different mandates.  There is a continuum of requirements from purely research or demonstration to purely operational requirements, for instance in the case of climate monitoring missions, but there is not always a continuum of “mandate” between R&D and operational organisations, hence the risk that neither the R&D nor the operational agency can allocate resources to preparatory missions that would not be among the core priorities of either organization. R&D and operational entities should include into their strategic plans cooperative activities for “transition” of R&D missions into operations, and this should be advocated with decision makers.  .

7.4
The early involvement of future operational users is another key of the success.  It contributes to the learning process, helps to adapt operational tools and environment to the use of new observations, and allows collecting an early feedback from the operational community on the impact of the new instruments.  Near-real time availability of the data considerably increases their usefulness and it is an essential aspect in the transition or preparatory phase. Operational agencies should prepare timely utilization plans involving users from preparatory activities onwards.  

7.5
From a user point of view, there are clear potential benefits in using R&D data in an operational context since they are precursors of future operational ones, they provide state-of-the-art measurements, and they can supplement the coverage of classical data sources or at least provide some back-up. It requires however a significant investment in data analysis, modelling and computer power, and thus there must be an initial cost/benefit assessment.  Three major preconditions for operational use are: regular availability, timeliness and data quality. It also helps if the data are available in “agreed” formats.

7.6
It was stressed that the routine use of datasets from R&D satellites generates a ‘win-win’ situation between the data user (typically a NWP centre) and the data producer (an R&D space agency), in terms of validation and improvement of both NWP model outputs and observational datasets.  Near Real Time data assimilation allows NWP centres to provide continuous monitoring and immediate feedback on the quality of the observations. This real time feedback mechanism between data users and producers has already been implemented at ECMWF (in collaboration with ESA) for a number of geophysical products from ENVISAT instruments, with direct alert procedures in case of instrument anomalies or problems in data processing, as it is usually done for operational instruments. 

7.7
Appendix II lists the satellite datasets from R&D missions that are actively used (i.e. that modify the initial conditions of the NWP forecast) at ECMWF but also those routinely passively monitored (in operations or research mode), with the plan of operational implementation within one year or following a cal/val agreement with R&D agencies. The table in Appendix II also indicates whether these data are received in BUFR or not and whether they meet the most stringent cut-off requirement at ECMWF (4 hours) or not.  ET-SAT considered that such a list could be used as a starting point for a wider inventory of the nature, availability and timeliness of space-based data used in NWP worldwide.

7.8
The Joint Session briefly discussed how the WMO Space Programme could assist in this complex process of R&D to operations transition, taking advantage of its cross-cutting nature and through its links to both the users and the agencies communities.  It was also noted that, in implementing the IGDDS, WMO Members and satellite operators could facilitate the timely and flexible access to R&D data.  Thus the Joint Session recommended that the WMO Space Programme provide the analysis summarized above as an input to the next WMO Consultative Meeting and identify in more detail the role WMO could assume in the transition from R&D to operations including high-level guidelines, pre-operational projects for data utilization by users and as part of the WMO-wide Operating Plan.

8
IGDDS and RARS
8.1
The joint ET-SAT and ET-SUP session was informed of the outcomes from two Regional ATOVS Retransmission Services and Integrated Global Data Dissemination Service (RARS/IGDDS) meetings in the last twelve months (December 2005 and August 2006) and of the IGDDS Implementation Plan (IGDDS IP).

8.2
The session was very pleased to note a number of activities around the globe that would soon lead to many Members being able to access high quality digital satellite data and products via Advanced Dissemination Methods (ADM).  The very successful EUMETCAST is being extended to cover South and most of North America, and China will soon implement an Asia / Pacific ADM system to be called FengyunCAST.  China already operates a Ku band Digital Video Broadcast system that allows WMO Members adjacent to China to receive a range of data from FY-1, FY-2, the MODIS instrument on Terra and Aqua and MTSAT-1R.  The new system in C band will have a much larger footprint and will cover all of Asia and much of the South West Pacific.  The IGDDS Implementation Plan identifies actions towards completing a quasi-global coverage by such dissemination means, while ensuring its robustness, its global harmonization and its flexibility to  adapt to evolving user needs.

8.3
The joint ET-SAT and ET-SUP session welcomed the news of the advances in RARS in the Asia Pacific where RARS data is starting to flow from 10 HRPT stations via the GTS, as well as the plans for a RARS in South America.

9.
Draft WMO Space Programme Operating Plan for 2008-2011


The WMO Secretariat presented a draft outline of the Space Programme Operating Plan for 2008-2011 in a joint session of ET-SAT and ET-SUP and encouraged the ET to be forward looking in the proposed work plan that would contribute to the WMO Space Programme activities. 

10
Proposals for next phase of ET-SAT activities, 2007-2008

10.1
ET-SAT-2 proposed a Work Programme for 2007-2008 in line with the tasks that were specified by CBS XIII. The full list of Action items resulting from ET-SAT-2 and the proposed work programme for 2007-2008 are contained in Appendix III and Appendix IV respectively.

10.2
Attention of the ICT-IOS is raised to the proposed Task #4 in Appendix IV, which would be a new activity specifically related to the evolution of the GOS baseline: “Review the implications of expanding the space-based component of the GOS baseline to include namely sustained observations of additional variables as required for climate monitoring, in concert with ET-SUP and ET-EGOS, and report to CBS as appropriate”.

APPENDIX I

Table 1. Timeline for planned altimetry missions

	Satellite
	ECT (A)
	Sensor
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	
	Or
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Inclination
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Envisat
	22:00
	RA-2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jason-1
	66°
	Poseidon
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jason-2
	66°
	Poseidon
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sentinel 3
	22:00
	Altimeter
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	ICESat 
	94°
	GLAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cryosat-2
	92°
	SIRAL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Ocean altimetry
	
	Ice sheet altimetry


Table 2. Timeline for LEO Earth Radiation Budget missions

	Satellite
	ECT (A)
	Sensor
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021

	
	Or
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Inclination
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Terra
	22:30
	CERES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Aqua
	13:30
	CERES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	NPOESS-C1
	13:30
	CERES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	FY-3A
	22:00
	ERBU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Megha-tropiques
	20° incl
	SCARAB
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
	Polar orbiting satellite (global coverage)
	
	Inclined orbit satellite (inter-tropical region coverage) 


Table 3. Timeline for ocean surface wind measuring missions 
(scatterometry or microwave imagery)
	Satellite

/

Sensor
	ECT

(A)
or inclination
	Characteristics
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	ERS-2

(AMI-Wind)
	22:30
	Single swath scatterometer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	QuickSCAT

(SeaWinds)
	06:00
	Wide swath scatterometer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	METOP
(ASCAT)
	21:30
	Double swath scatterometer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oceansat-2
	00:00
	Wide swath scatterometer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NPOESS-
C2
	17:30
	(MW imager/sounder replacing CMIS)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	NPOESS-
C3
	13:30
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DMSP
(SSM/I,IS)
	
	Conical scanning MW imager
4 freq./ 3 dual polarization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Meteor-M

(MTVZA)
	10:20
	Conical scanning MW imager
21 freq./ 8 dual polarization 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FY-3A

(MWRI)
	22:00
	Conical scanning MW imager
6 frequencies with double polarisation (12 channels)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FY-3B

(MWRI)
	14:00
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TRMM
(TMI)
	35°
	Conical scanning microwave imager
5 frequencies, 4 of which with double polarization
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GPM core

(GMI)
	65°
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Scatterometer (wind speed and direction)
	
	Full polarization MW Imagery (wind speed and direction)
	
	Dual polarization MW Imagery (wind speed only)


APPENDIX II

Data types from R&D satellites currently used routinely at ECMWF

	
	Access via
	Availability in BUFR
	Timeliness (< 4hour)
	Active use

	AQUA

	AIRS level1
	GTS- Exeter
	Received in BUFR
	yes
	yes

	AMSU-A level1
	GTS- Exeter
	Received in BUFR
	yes
	yes

	MODIS AMVs
	FTP-NESDIS
	Received in BUFR
	no 
	yes

	AMSRE level 1
	FTP-NESDIS
	Received in BUFR
	yes
	no (planned for 2007)

	TERRA

	MODIS AMVs
	FTP-NESDIS
	Received in BUFR
	No
	yes

	QUIKSCAT

	SeaWinds products
	GTS- Exeter
	Received in BUFR
	yes
	yes

	TRMM

	TMI level 1
	FTP-NASA
	Converted to  BUFR at ECMWF 
	 yes 
	no (planned for 2007)

	AURA

	OMI level 2
	FTP-NASA
	HDF - NOT in BUFR format at the moment
	yes
	No (pending monitoring results)

	ENVISAT

	GOMOS level 2
	FTP-ESA
	Received in BUFR
	yes
	No (cal/val)

	SCIA* level 2
	FTP-ESA
	Received in BUFR
	yes
	No (cal/val)

	SCIA-knmi level 2
	FTP-KNMI
	Converted to  BUFR at ECMWF 
	yes
	Yes

	ALT level 2
	FTP-ESA
	Received in BUFR
	no
	Yes

	ASAR level 2
	FTP-ESA
	Received in BUFR
	no
	Yes

	ERS-2

	SCATwind products
	GTS- Exeter
	Received in BUFR
	no
	yes

	GOME level 2
	FTP-KNMI
	Converted to  BUFR at ECMWF 
	no
	no

	ALT level 2
	GTS- Exeter
	Received in BUFR
	no
	no

	SAR level 2
	GTS- Exeter
	Received in BUFR
	no
	no

	JASON

	ALT
	GTS- Exeter
	Received in BUFR
	yes
	yes

	CHAMP (GFZ)

	RO level 1
	FTP-Exeter
	Received in BUFR
	no
	No (planned for 2007)

	GRACE (GFZ)

	RO level 1
	FTP-Exeter
	Received in BUFR
	no
	No (planned for 2007)

	COSMIC (UCAR)

	RO level 1
	FTP-Exeter
	Received in BUFR
	?
	No (planned for 2007)


* ENVISAT / SCIAMACHY data haven’t been received since 7 May 2006

APPENDIX III

Action items from ET-SAT-2

1. WMO Space Programme Office to forward to the Chairman of ET-EGOS and to the ICT-IOS the proposed updates to the Implementation Plan for the Evolution of the GOS (immediate)
2. NASA (M. King) and CMA (W. Zhang) to investigate potential for inter-comparison of Terra/CERES and FY-3A/ERBU Earth Radiation Budget observations  (Dec 2006)
3. WMO Secretariat to initiate an inventory of satellite data available in near-real time for global NWP, with indication of the means of data access and expected timeliness (Next meeting)
4. ET-SAT members to update the review and identification of past, present and future instruments that have the potential to support the generation of GCOS required FCDRs (Next meeting)
5. WMO Space Programme Office to provide each agency represented in ET-SAT with relevant extracts of the latest version of the CEOS/WMO Database (November 2006)
6. ET-SAT members to assist in the process of updating the CEOS/WMO data base  and provide the WMO Space Program Ofice with updated information on relevant missions and instruments along the CEOS/WMO Database standards (January 2007)
7. The WMO Space Program Office to update the database with input provided by ET-SAT members and their organizations (February 2007)
8. WMO Space Programme shall encourage GCOS Secretariat to refine the specifications of its observations requirements and to inform the WMO Space Program Office accordingly (September 2006)
9. The WMO Space Programme Office to forward to GCOS, to CM and to CGMS the preliminary analysis of GCOS requirements performed  by ET-SAT 2 (October 2006 for GCOS and CGMS, and January 2007 for CM)
10. WMO Space Programme to provide the R&D-to-operations transition discussion to the next WMO Consultative Meeting and identify in more detail the role WMO could assume in the transition from R&D to operations including high-level guidelines, pre-operational projects for data utilization by users and as part of the WMO-wide Operating Plan (January 2007)
APPENDIX IV

PROPOSAL TO CBS FOR THE ET-SAT WORK PROGRAMME AND 
DELIVERABLES FOR 2007-2008
OPAG IOS EXPERT TEAM TASKS AGREED UPON AT CBS-XIII

(a) To provide technical advice with respect to both operational and R&D environmental satellites to assist in the integration of WMO-coordinated observing systems;

(b) To advise through ICT-IOS CBS on matters requiring feedback to the WMO Consultative Meetings on High-level Policy on Satellite Matters;



(c) To assess the observation, collection, and analysis systems relating to the use of operational and R&D environmental satellites contributing, or with the potential to contribute, to the space-based sub-system of the GOS, and to suggest improvements of system capabilities, particularly with respect to developing countries;

(d) To assist CBS in assessing the status of implementation of the space-based sub-system of the GOS and the adequacy of plans for implementation for meeting established requirements for satellite data and products;

(e) To make recommendations with respect to the transition of relevant R&D instruments to operational environmental satellites;

(f) To coordinate with other relevant Teams of CBS with a view to making recommendations on matters, such as the exchange, management, and archiving of satellite data and products, radio frequency utilization, as well as education an training and other appropriate capacity building measures related to satellite meteorology;

(g) To identify and assess opportunities and/or problem areas concerning satellite technology and plans of relevant satellite operators, and inform through ICT-IOS CBS timely and comprehensively.
PROPOSED WORK PROGRAMME FOR 2007-2008

1. Review both operational and R&D environmental satellites present capabilities and plans and provide input to relevant OPAG IOS, OPAG ISS Expert Teams and ICT meetings to assist in the integration of WMO-coordinated observing systems

2. Review CM recommendations for the relevant period and provide input to OPAG IOS and ICT work programmes

3. Review SOGs and plans for GOS evolution and provide input to ET-EGOS towards improvement of system capabilities, particularly with respect to developing countries

4. Review the implications of expanding the space-based component of the GOS baseline to include namely sustained observations of additional variables as required for climate monitoring, in concert with ET-SUP and ET-EGOS, and report to CBS as appropriate.

5. Provide input to other WMO sponsored expert groups meetings, e.g. JCOMM, GCOS, WCRP and GAW with regard to satellite system capabilities and their requirements

6. Review progress on the Implementation Plan for Evolution of the Space and Surface-based Subsystems of the GOS, initiate actions as appropriate and coordinate this activity with the ET-EGOS


