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REPORT OF ET-SAT
(Submitted by Michael Kalb, Chairman, ET-SAT)
	Summary and Purpose of Document
This document provides a summary report of the work and deliberations of the OPAG-IOS Expert Team on Satellite Systems (ET-SAT).  The report includes highlights of discussions, as well as updates, plans, issues and recommendations drawn from 5th Session of ET-SAT held from 26 to 29 April 2010 in Geneva. 



Action Proposed

.

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

Appendices:

Appendix I
ET-SAT Terms of Reference

Appendix II
ET-SAT Work Plan for 2009–2012
Reference:
Final Report of ET-SAT-5 (http://www.wmo.int/pages/prog/sat/documents/ET-SAT-5FinalReport.pdf)

REPORT OF ET-SAT
1.  Introduction
The fifth session of the Expert Team on Satellite Systems (ET-SAT) was convened in Geneva, Switzerland 26 to 29 April 2010. The previous meeting (ET-SAT-4) had been held as a joint session with ET-SUP in September 2008. Following the fourteenth session of the Commission for Basic Systems (CBS-XIV), the ET-SAT was reestablished with a number of new participants. 

The primary objective of the session was to advance the work programme defined by the CBS and, in particular, to:

· Review planned capabilities of operational and R&D satellites and potential measures to be taken to ensure a smooth transition to the upcoming satellite generations;

· Discuss the global coordination and planning issues for future missions to implement the Vision of the GOS in 2025, in particular in support of climate monitoring;

· Investigate the potential for enhanced integration of space-based observation instruments, data and products, and advise on related actions in support of the WMO Integrated Global Observing Systems (WIGOS) and the Global Earth Observation System of Systems (GEOSS);

· Review the emerging WMO activity in the area of Space Weather and advise on how to consolidate this activity for the benefit of the global community.  
In addressing these topics, ET-SAT was invited by the OPAG IOS Chair to give special attention to the following matters: 
· Review the Vision for the GOS in 2025 in terms of gaps and opportunities relative to a sustained, coordinated, global climate observation capability; 

· Cooperation and shared responsibility among the research and operations communities in addressing long term climate monitoring, and identification of future research missions that could benefit operational needs. 
· Sustainability, utility and improvement of WMO Dossier inventories, descriptions, and requirements related to space-based observing capabilities, as vital elements of the RRR. 
· Value and role of specific OSE’s and OSSE’s to assess likely impacts of various Satellite observing capabilities and configurations as input to the Evolution of the GOS. 
2.  Achievements 

The session reviewed the status of actions agreed at previous ET-SAT meetings. It was noted that actions regarding the regular periodic review of the Dossier on the GOS and finalization of the Vision of the GOS for 2025 had all been completed.  The deliberations, observations, and recommendations from the ET-SAT 5 meeting follow.     
· With regard to the status and plans of the space-based GOS, the session:

· Acknowledged advances of the plans of participating agencies. Summaries provided by each representative show international convergence toward greater consistency in channel selections and resolutions, as well as overall maturation of scientific and technical capabilities related to the development and use of advanced instrument suites. Numerous examples were provided of current existing and planned coordination of research and operational satellite missions, including exchanges of sensor instrument technologies, shared ground data acquisition, processing and distribution, payload flight opportunities, and collaborative research. 
· Stressed the need to assess the impact of the restructuring of the NPOESS Programme, given its importance to the envisioned 2025 GOS LEO constellation. ET-SAT recommends careful monitoring of the status of polar-orbiting missions in early morning and afternoon orbits. 

· Noted very good progress towards an operational perspective for the following missions that are part of the Vision for the GOS in 2025: ocean surface altimetry; Radio-Occultation Sounding; ocean surface scatterometry; and encouraging steps taken for atmospheric chemistry and Earth Radiation Budget;

· Noted that such operational perspectives are as yet undetermined for global precipitation measurement, or ocean colour (which are also planned as operational components in the Vision for the GOS in 2025), or wind profile by lidar and soil moisture/ocean salinity (which are expected as demonstrators or pathfinders). 

· Welcomed the planned Highly Elliptical Orbit (HEO) missions that should demonstrate the benefit of HEO applications;

· With regard to implementation strategy for the 2025 Vision for the GOS in, the session:

· Acknowledged the need for developing an architecture for the operational monitoring of climate and climate change from space, relying on a strong partnership between research and operational entities;
· Supported a proposal to hold a workshop to develop a fuller understanding of the climate requirement for continuity, in order to analyze the implications of these requirements on space-based architecture for climate (for example necessary time overlap among consecutive missions, or in-orbit redundancy), and implications for potential roles of R&D and Operational agencies as regards contingency plans. 
· Recommended a more comprehensive and detailed analysis of the gaps between the 2025 Vision for GOS as it relates to global climate monitoring, and individual requirements associated with specific Essential Climate Variables (ECV). It was suggested that such a gap analysis may start with, and then build on the available Gap Analysis (Vol. III of the Dossier), updating it as may be found necessary. Such an analysis would be a basis for refinements to the 2025 Vision and architecture to fully reflect requirements of long term climate monitoring and contingencies. 
· With regard to the integration of space-based observations, the session:

· Introduced to the Guide on Instruments and Methods of Observation (CIMO Guide) as a reference document for non-satellite observing network managers. The Guide includes a Chapter on Satellite Observation (Part II, Chapter 8) that was last revised in 1996. The session agreed that Chapter 8 required significant updating, and agreed to assist in reviewing the updates and to provide advice. 

· Agreed to adopt a standard terminology for instruments and parameters; 

· Agreed that guidelines should be defined for the design of selected, mature instruments; 
· Strongly endorsed the activities undertaken in the Global Space-based Inter-calibration System (GSICS) to pursue integration of observations, in particular for climate monitoring, noting that challenging work remained to be done. The session underscored the need for reliable, indisputable reference instruments traceable to absolute standards, which will be facilitated with dedicated missions.  

· Discussed the possible interactions between satellite and in situ observing networks, and in particular the possible use of the GCOS Reference Upper-air Network (GRUAN) and ground-based Automatic Weather Station (AWS) networks to provide ground-truth measurements to support of the development, validation and quality control of space-based observation products. An action was assigned develop an initial list of satellite requirement that might be facilitated using in situ observations including from AWS.
· Endorsed the activities of the Sustained Coordinated Processing of Environmental Satellite Data for Climate Monitoring (SCOPE-CM), and encouraged its extension to terrestrial and/or oceanic pilot projects. The readiness of NASA to support the production of terrestrial ECVs with Landsat data and products was noted. ISRO and CMA expressed interest in contributing to pilot activities.  Attention was raised to the need for common algorithms across the producing organizations. The session strongly suggested that as product generation activities transition from pilot project stage to operational, a more transparent quality control standard must be in place to assure confidence in the reliability of the data, in contrast with the current “self-assessment”. This should perhaps be regarded as a short-term objective.

· Regarding user information on satellite, instruments and data access, the session:

· Recognized the need for comprehensive information describing where and how data are accessible, including necessary ancillary information as well as ingest and pre-processing software for new generation satellites; took action to provide such information through web pages, with the understanding that the WMO web site will provide links to such web sites of the satellite agencies and organizations. 
· Agreed to help identify opportunities for the use of R&D mission data in operational applications, bearing in mind that near-real time accessibility is a key element for operational use; highlighted in particular the operational interest of new scatterometer missions and of the future Global Precipitation Measurement (GPM) mission;
· The Session emphasized the continuing importance for satellite providers (research or operational) to communicate plans, schedules and format issues for upcoming missions, this being necessary to assure user readiness. Users express interest in acquiring data from new satellite missions, but cite lack of information needed to access and use this data; 

· Acknowledged that the nearly simultaneous transition of five geostationary series to new generations around 2015 would pose a challenge to user readiness; thereby agreed share best practices and plans and to advocate for best efforts within their agencies to facilitate user preparation.
3.  Issues 

Status and plans of the space-based Global Observing System

The restructuring of the NPOESS programme could have a significant impact on the gap analysis conducted on earlier assumptions, in particular as concerns the early morning orbit mission for which very little information is available at the moment. Clarification should be sought from the USA about whether and how their new plans would modify the planned commitment of the USA to the GOS. This information would be an essential input to the updated gap analysis, the space-based architecture for climate monitoring, and the new Implementation Plan for the Evolution of the Global Observing Systems.
Climate Continuity Requirements, Architecture, and Contingency Planning 

Since assured (gap-free) continuity of the ECV data record is vital to the climate mission, as acknowledged by the Council, internationally coordinated contingency planning (with attendant mutual commitments) should be considered to mitigate situations where climate observing continuity is at risk.  
A number is issues were noted in this respect.  
· The five dimensions of requirements of the RRR process do not directly address long-term continuity, stability, or the distinction between accuracy and precision, all of which have great significance in the context of a long term climate observing mission.

· In the prospect of contingency planning, it is advisable that the climate community be engaged to prioritize the parameters, Essential Climate Variables and other geophysical measurements, for which continuity is perhaps more essential than others, with respect to specific applications, time scales and contingency scenarios. 
· Contingency planning can only be meaningfully and productively discussed with respect to a nominal or reference architecture, which is not defined to any significant level of specificity in the Vision for the GOS in 2025.  A position paper was presented in this regard by the Secretariat.
· Challenges are inherent to the management of multi-mission systems and competing priorities; therefore, contingency planning related to a sustained climate observing programme must account for the fact that operational weather or other non-climate interests may likely take precedence over implementation of climate contingency actions.  
Dossier on the Space-based Global Observing System 
This documentation, referred to as the “Dossier”, is maintained by WMO with input from space agencies, in collaboration with CGMS and CEOS. It also recalled the need for ET-SAT, as a team, to regularly review the Gap Analysis (Volume III) which is a significant input to the Implementation Plan for Evolution of the GOS.  

The session expresses concern that while the data compiled in the Dossier has extraordinary value, it is currently not available in a convenient interoperable database format and that the sustainability of the current WMO database of requirements and observing capabilities was currently not guaranteed. It reaffirmed the view that WMO, with the support of its Members, should maintain such a database for requirements, surface-based capabilities and space-based capabilities, and should take advantage of the CEOS Mission, Instruments and Measurements (MIM) database (See below). 
4.  Recommendations  


The following actions or recommendations are brought to the attention of ICT-IOS:
Climate Observing Continuity / Contingency Workshop
· WMO should prepare a workshop that would specifically focus on developing a full understanding of the special climate requirement for continuity and on definition of possible contingency approaches tailored to these special requirements, in response to the request from CGMS to convene a “contingency planning workshop” regarding” the new missions implied by the Vision for the GOS in 2025”. The workshop would invite representatives of the climate community (including GCOS, SCOPE-CM), space agencies of CGMS and/or CEOS, including representatives of the CEOS Virtual Constellations.
Architecture for Climate Monitoring from Space

· As described in a position paper presented by the Secretariat, steps should be taken for defining and implementing a space-based architecture for climate monitoring, through a mechanism that accounts for the different roles and responsibilities of the respective entities (including R&D and operational agencies, and their coordination bodies) while responding to the essential need for continuous and sustained operation.  
Joint Meetings
· ET-SAT suggested that part of the next ET-SAT meeting be held jointly with ET-SUP, tentatively in April or early May 2011, noting the necessary coordination between provider and user. 
· ET-SAT furthermore suggested joint discussions with ET-GOS, in view of the importance of satellites in the evolution of the Global Observing System.  
Instruments and Methods of Observation

· ET-SAT supported the view that the space related part of the CIMO Guide (Part II, Chapter 8) needed updating 

· ET-SAT also agreed that some guidelines for the design of instruments would facilitate instrument harmonization and that a first step should be to agree on a standard terminology and typology of instruments.
GSICS
· ET-SAT recommended that ultimately all space agencies involved in Earth Observation could join and participate in GSICS. 
· ET-SAT also stressed the importance of dedicated missions that provide traceability against absolute standards. 
SCOPE-CM

· ET-SAT encouraged the extension of the SCOPE-CM pilot project efforts to the terrestrial and oceanic domains.
Space Weather
The session strongly endorsed the initial WMO Space Weather activities, which included the establishment of the Inter-Programme Coordination Team on Space Weather (ICTSW), the definition of tasks of a Space Weather unit within the WMO Secretariat, the links established with other organizations involved in Space Weather, and the draft formulation of requirements for inclusion into the Rolling Requirements Review process. 
· ET-SAT recommended that resources be rapidly allocated by WMO Members to support WMO Space Weather activities.
Radio Frequencies 
The session was apprised of ongoing preparation for the World Radio Conference in 2012, including a draft position paper submitted for comments since October 2009; ET-SAT underscores the need for protection in several key frequency bands, including the new 275-3000 GHz frequency range which is expected to be important for a number of future instruments; furthermore noted some recent concern on Radio Frequency Interference at 1.4 GHz that affected SMOS terrestrial observations and had the potential to affect Aquarius and SMAP.
· ET-SAT urged its members to coordinate with the relevant points of contact for frequency management within their agencies and their supporting national authorities in order to ensure that feed-back is provided on the proposed position for WRC-12.
5.  Proposal for the Terms of reference of the Expert Team 
No changes are proposed by the Expert Team to its Terms of Reference, which are recalled in Appendix I.
6.  Future work plan
An update of the ET-SAT Work Plan for the period 2009-2012 is provided in Appendix II.
___________________

TERMS OF REFERENCE OF THE EXPERT TEAM ON
SATELLITE SYSTEMS (ET-SAT)

(As adopted by CBS-XIV)
(a) Provide technical advice with respect to both operational and R&D environmental satellites to assist in the integration of WMO-coordinated observing systems;

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

(c) 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 subsystem of the GOS, and to suggest improvements of system capabilities, particularly with respect to developing countries;

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

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

(f) Coordinate with other relevant CBS teams 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) Identify and assess opportunities and/or problem areas concerning satellite technology and plans of relevant satellite operators, and inform CBS timely and comprehensively through the ICT-IOS;

(h) Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.

 ET-SAT WORK PROGRAMME FOR 2009-2012

	
	Task
	Deliverable/Activity
	Due
	Responsible
	Status



	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS
	Advice on integration of operational and R&D environmental satellites within WIGOS and in particular:
- Intercalibration, including  GSICS WPP
- Satellite instrument standardization


	2010/4

2011/4
	M. Kalb
	 - Guidance provided to GSICS

· Actions taken regarding instrument harmonization and the CIMO Guide

· Actions taken regarding possible requirements for ground-truth data from AWS

	2
	Review capabilities of operational and R&D satellites
	Update on current/planned satellite missions
Update of the Gap Analysis of the space-based component of the GOS
Identification of opportunities and/or problem areas concerning satellite plans
	2010/2

(continuing yearly)
	M. Kalb
	 -ET-SAT 5 made an overview of satellite programmes, noted important GEO transitions and identified critical status of LEO programmes, especially given open questions on NPOESS restructuring
- Agreed to update  the gap analysis by end 2010



	3
	Assist CBS on coordinating global planning of satellite missions to implement the Vision for the GOS in 2025
	Review the Implementation Plan of Evolution of the GOS (space aspects)
Advise on implementation of the  Vision for the GOS, as concerns space-based aspects and observation strategies
	2010/2

(Continuing yearly)
	M. Kalb
	 - Supported proposal to define an architecture for space-based climate monitoring 

- Initiated preparation for a workshop on climate continuity requirements and contingency


	4
	Make recommendations with respect of transition of relevant R&D instruments to operational environmental satellites
	Recommendations on opportunities for transition of relevant R&D missions to operations
Recommendations for increased use of R&D mission data
	2010/4

(continuing)
	M. Kalb
	 - Preliminary discussions on status of planned demonstrators and pathfinders 

	5
	Assess system capabilities for access and use of environmental satellites in particular in developing countries  (with ET-SUP)
	Assessment of capabilities and suggestions for improvements
	2011/2
	M. Kalb
	 - Identified need for more systematic information by satellite operators on the characteristics of data access



	6
	Space Weather
	Input to the Inter-programme Coordination Team on Space Weather
	2010/2
(continuing yearly)


	M. Kalb
	 - ET-SAT 5 expressed support and advocated resources

	7


	Advise CBS on other relevant matters
	Advice on radio frequency utilization
	2010/3
	M. Kalb
	 - ET-SAT 5 urged to provide feedback on the proposed WMO position for WRC 12 and  

Raised new issue related to 1.4 GHz interference affecting soil moisture passive radiometry




