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18 August 2011 
 

CEOS:  Major Milestones and Turning Points 
 

1984 – 1993: Establishment and beginning years 
 
 Established in September 1984, with Terms of Reference drawn up in response to a 

recommendation from a Panel of Experts on Remote Sensing from Space that was set up under 
the aegis of the G7 Economic Summit of Industrial Nations Working Group on Growth, 
Technology and Employment (Panel established in connection with 1982 Versailles G7 Summit 
Meeting); participating in the first meeting were representatives of CCRS, CNES, ESA, INPE, 
ISRO, NASA, NASDA and NOAA. 
 

 CEOS met again in November 1986 and April 1989 and was chiefly regarded as a “talking 
shop.” 

 
 Remote Sensing Panel of Experts provided status reports back to the G7 1982-1985 Summits, 

detailing CEOS establishment and initial activities, and issued a final May 1986 report.  The 
1990 G7 Summit reiterated “the importance of coordinating and the sharing the collection of 
satellite data on Earth and its atmosphere.” 

 
 Starting in 1990, CEOS decided to meet on an annual basis. 

 
 An ad hoc Working Group (WG) on Data initiated in 1984 became a standing WG in 1989 and 

was combined with an interim WG on Network Services in 1995 to become the WG on 
Information System and Services (WGISS); an ad hoc Sensor Calibration and Performance 
Validation WG became a standing WG on Calibration and Validation in 1990. 

 
 The UK Prime Minister invited environmental agencies of countries active in Earth observation 

and CEOS space agencies to an April 1992 Conference on Space and Environment to help 
prepare the 1992 Rio Earth Summit (UNCED).  BNSC produced a CEOS Dossier for 
distribution at UNCED, “The Relevance of Satellite Missions to the Study of the Global 
Environment,” with detailed mission and instrument tables.  This publication served as a 
prototype for follow-on documents produced by ESA and the current on-line Missions, 
Instruments and Measurements Database. 

 
 CEOS, at its 1992 Plenary, created a permanent Secretariat (ESA, NASA, NOAA, 

STA/NASDA) that carries on the work of CEOS in monthly telecons under the leadership of the 
current CEOS Chair agency.  EUMETSAT was added to the Secretariat at a later date; Japanese 
STA/NASDA representation changed to MEXT/JAXA following a reorganization within the 
Japanese government. 

 
 NASDA (later JAXA) in 1993 began and has continued publication and distribution of the 

CEOS Newsletter as well as various versions of a CEOS brochure. 
 

 1992 Plenary adopted Satellite Data Exchange Principles in Support of Global Change 
Research; and CEOS at its 1994 Plenary adopted Principles of Satellite Data Provision in 
Support of Operational Environmental Use for the Public Benefit. 
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1994 ‐ 2003: Initial Refocusing 

(Creation of the SIT; pursuit of IGOS with UN and S&T organizations that became CEOS 
Associates) 
 
 CEOS in 1994 set up a Task Force on Planning and Analysis to focus on gap analysis, 

requirements and how to make CEOS more effective. 
 

 Incoming 1996 CEOS Chair, CSIRO/Brian Embleton, followed up on impetus to refocus CEOS 
and make it more dynamic through creation of a Strategic Implementation Team (SIT) that 
would meet at CEOS Principal level to address gaps/overlaps and to develop an overall strategy 
for the stepwise implementation of the space component of an Integrated Global Observing 
Strategy (IGOS); the 1996 Plenary approved the establishment of SIT which held its first 
meeting in February 1997.  SIT Chairs have two year terms and SIT initially met twice a year. 

 
 CEOS Affiliate (later Associate) Agencies (most of them UN agencies or S&T organizations) 

participated in CEOS Plenaries and SIT in working to structure IGOS. 
 

 1996 Plenary organized an Analysis Group led by NASDA/Yukio Haruyama to continue the 
work completed by the Task Force on Planning and Analysis. 

 
 IGOS-related side meetings at 1997 Montreal CEOS Plenary and elsewhere led to the formal 

creation of IGOS at ICSU headquarters in Paris in June 1998 with 13 founding partners 
including CEOS. 

 
 SIT meetings and CEOS Plenaries in the period 1996-2004/5 focused on the development of 

specific IGOS Themes and coordination of space-based and in situ observational assets.  The 
rotating CEOS Chair (specifically supported by the SIT Chair) was Co-Chair of IGOS, with the 
other IGOS Chair rotating from among the UN agencies that comprised an Earth observation-
related UN Interagency Coordination and Planning Committee.  Themes completed under the 
IGOS Partnership were:  Atmospheric Chemistry, Carbon Cycle; Coastal, Cryosphere, 
Geohazards, Land, Ocean, and Water Cycle.  (The IGOS Partnership was formally dissolved in 
its final meeting at UNESCO in Paris in May 2008 with IGOS Themes transitioning to 
Communities of Practice under GEO). 

 
 An ad hoc WG on Earth Observation Education and Training (WGEdu) was created in 1999. 

 
 A CEOS ad hoc Disaster Management Support Group from 2000 to 2002 focused on 

development and refinement of recommendations for the application of satellite data to selected 
hazard areas. 

 
 CEOS began to focus on sustainable development by playing a key role at the 

August/September 2002 World Summit on Sustainable Development (WSSD) in Johannesburg 
and by inaugurating a CEOS WSSD Follow-Up Programme and ad-hoc WSSD Follow-Up 
Team. 

 
 CEOS organized a September 2003 Capacity Building Workshop in Stellenbosch, South Africa, 

and at its 2003 Plenary formally added Capacity Building to the remit of WGEdu. 
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 2003 Plenary adopted a set of CEOS WSSD Follow-up Programme Capacity Building 

Principles and also adopted a set of CEOS Utilization Principles and Recommendations 
following a one-year study by a CEOS Data Utilization Team. 

 
 

2004 – present: CEOS as key contributor to GEO/GEOSS, GCOS, UNFCCC/SBSTA  

(Refocusing of CEOS as the Space Arm of GEO/GEOSS and focal point for space‐based climate‐
related requirements of GCOS and the UNFCCC/SBSTA:  CEOS focus on being responsive and on 
making key contributions to these overarching external organizations) 

 
 CEOS Agencies played a key role in participating on their national delegations, with CEOS 

itself a “Participating Organization,” in the convening of the 31 July 2003 Earth Observation 
Summit in Washington, DC that adopted a Declaration establishing an ad hoc intergovernmental 
Group on Earth Observations (GEO).  GEO Members and Participating Organizations met in 
subsequent Summits in Cape Town, Tokyo and in February 2005 with their Ministers in 
Brussels where the intergovernmental GEO was formally created with endorsement of a Global 
Earth Observation System of Systems (GEOSS) 10-Year Implementation Plan. 
 

 CEOS at its 2003 Plenary in Colorado Springs adopted a formal statement welcoming the 
establishment of the ad hoc GEO and pledging close coordination of CEOS activities with those 
of GEO.  Over a two-year period through 2005, the CEOS/GEO relationship was addressed 
through a CEOS Task Force on Future Relations with GEO and the Implications for CEOS. 

 
 CEOS has subsequently worked closely with GEO/GEOSS as its space component: 

o CEOS has taken Lead or Co-Lead of several GEO Tasks; 
o CEOS developed Virtual Constellations for GEO (currently six of them); 
o CEOS has provided a Co-Chair of the GEO Architecture /Data Committee; 
o CEOS began an annual CEOS/GEO coordination meeting in 2007, followed by a 

January/February annual CEOS/GEO workshop 
o CEOS and its agencies have stepped up to participate and provide critical data sets for 

key GEO-related initiatives such as Global Forest Carbon and GEO (disaster-related) 
Supersites and are also being asked to participate in JECAM (Joint Experiment for Crop 
Assessment and Monitoring) and a GEO-G20 Initiative on Agricultural Monitoring; 

o The GEO Secretariat Director/GEOSEC staff normally participate in CEOS Plenary and 
SIT meetings; 

o The CEOS Chair/SIT Chair and CEOS Secretariat advisors represent CEOS in annual 
GEO Plenaries and in GEO Ministerial Meetings every 3rd year; 

o CEOS worked with the South African hosts on a successful side event/reception at the 
2007 GEO Ministerial in Cape Town; and 

o CEOS regularly publishes and distributes to GEO Principals at GEO Plenaries a short 
summary handout of CEOS contributions to GEOSS.  A glossy High-Level publication, 
“Satellites, Science and Society” was prepared and distributed at the 2010 GEO 
Ministerial in Beijing. 
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 CEOS has connected with the Global Climate Observing System (GCOS) in stepping up to 

address satellite-related requirements related to GCOS-identified Essential Climate Variables in 
connection with GCOS Implementation Plans and the GCOS request for a Satellite Supplement 
document.   In connection with its role in support of GCOS, but also because of its key role in 
the “systematic research and observations” area of focus of the UN Framework Convention on 
Climate Change (UNFCCC), CEOS has received specific charges and taken on responsibilities 
beginning with the 2004 UNFCCC Conference of the Parties (COP) in Buenos Aires and 
continuing with a direct charge given CEOS by the UNFCCC’s Subsidiary Body for Scientific 
and Technological Advice (SBSTA) in 2009. 
 

 CEOS has in recent years participated in organized side events in connection with UNFCCC 
COP meetings.  

 
 With its own G7-related heritage, CEOS has been particularly mindful of connecting with 

current G8 and potentially G20 activities and resolutions.  In this connection, CEOS particularly 
noted the July 2005 UK-hosted G8 Gleneagles Plan of Action on Climate Change, Clean Energy 
and Sustainable Development and the Japan-hosted July 2008 G8 Hokkaido Toyako Summit 
Declaration on Environment. 

 
 2008, 2009 and 2010 CEOS Chairs undertook to develop and highlight a CEOS Data 

Democracy initiative in connection with efforts by CEOS agencies and GEO to make satellite 
data more broadly available to users, particularly in developing countries; the 2010 Plenary 
issued a charge for the CEOS Chair, WG Chairs and the CEOS Secretariat to investigate how 
best to incorporate the Data Democracy initiative within the CEOS structure. 

 
 CEOS at its 2010 Plenary approved creation of a Working Group on Climate. 
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CEOS Self Study Summary Report 
Executive Functions 
 
 
The CEOS Executive Functions are conducted within several CEOS leadership roles including the CEOS Chair, 
CEOS SIT Chair, CEOS Secretariat (SEC), CEOS Principals, Working Group Chairs and the CEOS Chief 
Executive Officer (CEO).  These functions are critical to the operation of the CEOS organization and to its success.  
This study utilized responses to 28 questions from 9 recent or current CEOS Executive leaders.  The key results of 
those responses, organized by topic, are contained in this summary report and reflect a combination of strengths and 
weaknesses in the organization.  Several recommendations for the future are noted throughout the report. 
 
(1) The current organizational structure, responsibilities and term durations are acceptable to the majority and there 
is also agreement that the current voluntary approach is acceptable.  The addition of the funded CEO and SEO roles 
are viewed as positive recent contributions to CEOS.  In the case of the CEO, there is a need to readdress the roles 
and responsibilities to increase the focus on strategic issues and maintain continuity of support. 
 
Recommendation: Update the CEO roles and responsibilities (or Terms of Reference) to increase the focus on 
strategic initiatives rather than administrative functions.  In addition, the term of the CEO should be 2 or 3 years to 
maintain continuity of operations. 
 
(2) Active participation of the CEOS members and associates is critical to the success of CEOS.  There are currently 
29 space agency members and 21 associates with a potential for more in the future.  In order to ensure active 
participation of those members and associates, there must be a clear method for accepting new members and 
monitoring the participation of current members and associates.  As a volunteer organization, it is critical that CEOS 
maintain an active membership to achieve it planned goals. 
 
Recommendation:  New CEOS members and associates should be accepted as "temporary" for a one-year 
probation period prior to acceptance as full members or associates of CEOS.  This period will be used to evaluate 
the engagement and contributions of those members to the CEOS organization, Working Groups, Constellations and 
other CEOS functions.  "Full" membership should only be considered by majority vote following the completion of 
the probation period. 
 
Recommendation:  CEOS should monitor the attendance of members and associates to CEOS meetings, including 
Plenary, SIT, Working Groups and Constellations.  Inactive members, not participating in CEOS meetings or 
activities for 3 years or more, should be considered for removal from the CEOS membership and contacted directly 
by the CEOS Chair. 
 
(3) CEOS has become a very active organization in the international community and has initiated many new 
activities as a result.  As we move forward, there will likely be many more activities to consider.  In order to best 
address the relevance of an initiative for CEOS, it should be compared with a CEOS Strategic Plan and be strongly 
supported by one or more agencies.  In order to ensure this process, CEOS will need to consider a long-term 
Strategic Plan and process for reviewing potential new initiatives.  
 
Recommendation:  CEOS should develop a concise, yet complete, 5-year Strategic Plan that is updated annually at 
the beginning of the calendar year and approved at the first annual SIT meeting.  This plan should include a mission 
statement, list of primary objectives, establish and maintain a list of CEOS initiatives that may be adjusted during 
the year, address outreach and communication objectives, and define the objectives of key telecons and meetings.  
The plan should not only consider GEO Work Plan goals, but also seek additional inputs from the CEOS 
Constellations, Working Groups and Associates.  
 
Recommendation:  CEOS should establish a process for review and acceptance of new major initiatives and 
projects.  This process would consider new initiatives at any time during the year, but require sufficient member 
support and agreement of the CEOS Chair and SIT Chair to be added to the CEOS Strategic Plan. 
 
(4) It is recognized by many of the CEOS members and associates that there are a number of telecons and meetings 
throughout the year.  These meetings are critical to the success of CEOS, since international cooperation and 
partnerships are not possible without these interactions.  In order to improve the outcome of these telecons and 
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meetings, CEOS should address the focus and agendas of telecons and meetings to prepare appealing agendas of 
policy relevance or critical issues pertaining to CEOS initiatives.   
 
Recommendation:  CEOS should define the objectives of the CEOS SEC telecons, CEOS SIT Meeting, and CEOS 
Plenary meeting in the CEOS Strategic Plan (see item 3).  Telecons and meetings should focus agendas on critical 
issues regarding CEOS initiatives to ensure engaged participation and policy discussions.  Routine reporting should 
be included in the written material of telecons and meetings, but not the focus of telecon or meeting agendas. 
 
(5) CEOS has become a recognized organization among many political (i.e., G8, G20, UN) and non-CEOS groups 
(i.e., UNFCC, IPCC, CGMS, etc).  The relationship between CEOS and those groups is critical to our success and 
CEOS should carefully consider how to best engage with those groups. CEOS attendance at external meetings has 
always been carefully considered by the CEOS leadership and this should continue in the future.  It is recognized 
that GEO is the primary customer of CEOS, but CEOS should maintain awareness and engagement with other 
external political and non-political groups to accomplish its mission. 
 
(6) Much of the success of CEOS is due to the outstanding accomplishments of the CEOS Working Groups and 
Constellations.  External agencies recognize these CEOS groups are the primary forum to address Earth observation 
needs and often request CEOS support.  These requests result in a large number of potential tasks within each 
Working Group or Constellation with no process to evaluate relevance and priority. 
 
Recommendation:  CEOS SIT and/or Plenary meetings should allow sufficient time for Working Groups and 
Constellations to present their priority tasks and new potential initiatives.  These presentations should not focus on 
status, but rather issues regarding priority and support.  The CEOS Chair and SIT Chair should establish priorities 
for the Working Groups and Constellations by reviewing these initiatives and gathering feedback from the SEC and 
CEOS Principals to reach decisions. 
 
It is recognized by all those interviewed that the CEOS Executive functions are critical to the success of CEOS.  The 
outstanding accomplishments of the organization are a direct result of this leadership.  In order to ensure success in 
the future, the recommendations in this report strive to focus the functions of the CEOS organization and its 
leadership while sustaining an active CEOS membership to reach its goals.  
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CEOS Self Study Summary Report 
CEOS Working Groups and Societal Benefit Area Coordinators 
 
CEOS Working Groups (WGs) and Societal Benefit Area (SBA) Coordinators provide both the oldest and most 
recent mechanisms for CEOS Agency coordination.  The WG on Calibration and Validation (WGCV) and the WG 
on Information, Systems, and Services (WGISS) date back to the 1980s and have traditionally been more focused on 
intra-CEOS member agencies’ activities:  WGCV, to ensure long-term confidence in the accuracy and quality of 
Earth observation data and products; and WGISS (initially named the WG on Data), to facilitate complementarity 
among Agencies’ data and information systems, and to enhance user access.   The other two WGs, with shorter 
histories, began with a greater external focus to their activities:  the Working Group on Education, Training, and 
Capacity Building (WGEdu), to support training and capacity building for more effective utilization of CEOS 
Agencies’ Earth observation (EO) data; and the Working Group on Climate (WGClimate), to facilitate the 
development and use of Essential Climate Variable (ECV) time-series through coordinated CEOS Agency 
initiatives.  CEOS SBA Coordinators (and, where applicable, the teams they lead) help to define and implement 
CEOS actions in support of the SBAs in the GEO Work Plan.  They are assigned to cover nearly all GEO subject-
specific SBAs and transverse activities.   

With the advent of GEO, WGCV, WGISS, and WGEdu, have re-oriented their work, to greater or lesser degrees, to 
meet GEO’s stated needs.  Through the GEO framework, all CEOS WGs and SBA teams are now seeking to 
provide priority, substantive products to external users:  delivering greater confidence in space-based Earth 
observation (EO) data, increasing ease of access to EO data by all user communities (from beginner to expert), and 
delivering new data and information products for societal benefit and enhancing capacity for their use. 

This summary of highlights from the Study Team’s report describes the strengths, weaknesses, opportunities, and 
threats to the WGs and SBA teams.  Many apply to both WGs and SBA teams, though some apply specifically to 
the SBA teams.   

Strengths:  The CEOS WGs have clearly-defined and well-understood roles on behalf of CEOS.  They are supported 
by highly-motivated and highly-qualified technical experts from CEOS Agencies.  Therefore, the WGs have a 
proven track record of accomplishments.  Examples of these accomplishments include:  assembly of a global, land 
1km data set, establishment of the CEOS International Directory Network (IDN), development of new tools to 
support a single user interface to multiple data catalogues, community-oriented data/information portals, 
maintenance of a worldwide network of calibration/validation test sites, quality assurance practices for EO data, 
training workshops and modules on the use of satellite data, and coordinated climate information product 
development.   

CEOS SBA Coordinators are closely aligned with current and future GEO Work Plan tasks.   Many have been very 
active in working with the GEO Secretariat and related Communities of Practice (CoPs), to identify the appropriate 
role for CEOS Agencies in providing data and technical expertise in support of GEO objectives. 

Weaknesses:  Currently, only a small minority of CEOS Agencies (~20% of the membership) support a majority of 
the workload taken on by the CEOS WGs and SBA Coordinators.  Leadership succession remains uncertain for both 
WGCV and WGISS, with neither group having prospective Vice Chair identified for 2012-2013.  Horizontal 
coordination among WGs, SBA Teams, and especially the CEOS Virtual Constellations (VCs) is often lacking, 
resulting in sub-optimized work plans and priorities among all three groups.  Additionally, although much effective 
work takes place in certain SBA Teams, there is a general lack of awareness in CEOS about their activities (with 
climate, and perhaps disasters, being exceptions).   

Opportunities:  The structure and complementary nature of the four WGs and SBA teams provides them the 
opportunity to enhance CEOS Agencies’ service to stakeholders across their entire spectrum of needs: 
responsiveness to user requirements, data quality, data availability, and capacity-building for data and information 
products.  Furthermore, the WGs’ technical expertise and the SBA teams’ topical orientation make them well-placed 
to effectively carry out the highest priority assignments from GEO and CEOS leadership, with the appropriate 
direction, coordination, and resources.  Recently, reorientation of the WGEdu toward the broader implementation of 
the GEO/CEOS Data Democracy initiative should help CEOS enhance user capacity through full and open 
provision of EO data and related the tools for its effective application and use. 
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Threats:  The work of the CEOS WGs and SBA teams suffers from the lack of a coherent list of priorities from GEO 
and CEOS leadership.  With so many prospective tasks and the flawed perception that WGs and SBA teams can do 
anything for anyone, it is all too easy for these groups to get overwhelmed.  This situation is coupled with the fact 
that the CEOS SIT and Plenary meeting agendas have not been conducive to the necessary dialogue on WG/SBA 
priorities and activities.  WGs and SBA Teams have often formulated their own priorities, with little executive 
guidance on their annual work, and with minimal Agency resource allocation for their initiatives.   

To address this situation, upon analysis of the Study Team’s findings, the Steering Committee offers the following 
recommendations: 

1. CEOS leadership meetings should empower and prioritize the work WGs and SBA teams.  The 
CEOS Plenary and/or SIT meetings should provide venues for WG and SBA leaders to present their 
proposed priorities, to discuss and determine them and confirm adequate supporting resources for the 
coming year.  Meeting agendas and participation should be reconfigured to provide sufficient time for 
discussion of WG/SBA team recommendations, and for strategic prioritization and direction to WGs/SBA 
teams on their annual work.   WGs and SBA teams should be encouraged to more specifically measure and 
document their progress in relation to CEOS’s highest priorities. 

2. CEOS Agencies should increase their provision of personnel and resources to WGs and SBA teams.  
WGs and SBA teams will be hard-pressed to continue their work without additional manpower provided by 
a wider range of CEOS Agencies.  One potential remedy for this situation would be the contribution of one 
staff member to a WG, SBA team, or a VC, as a condition for continued CEOS membership.  CEOS 
Agencies that contribute personnel should also provide a corresponding level of resources to support the 
objectives of the WG or SBA team.   

3. Strengthen working relationships among WGs, SBA Coordinators, and VCs to support common 
CEOS objectives.  Some progress has been made in this area, through the conduct of joint meetings and 
designation of  WG representatives to certain VCs.  These efforts should be accelerated around high-level 
CEOS initiatives and their cross-WG/SBA synergies, rather than on a project-by-project (or even SBA-by-
SBA) basis.  The CEO and DCEO are encouraged to attend WG meetings to help communicate CEOS 
priorities on a cross-WG and cross-SBA basis.   The CEOS web site should be made a more useful tool for 
internal, horizontal CEOS communications and initiative/task coordination across WGs, SBAs, and VCs. 

4. SBA Coordinators should have clearly-articulated and published goals and objectives.  Current SBA 
Coordinator work exists on a rather ad hoc basis.  SBA Coordinators’ roles, responsibilities, and terms 
should be formalized through development of position descriptions that are developed by the SIT and 
reviewed and endorsed by the CEOS Plenary.  Routine outreach to GEO Secretariat staff and routine 
reporting to CEOS Secretariat members should be part of the SBA Coordinators’ responsibilities. 
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CEOS Self Study Summary Report 
Virtual Constellations 
 
The CEOS Virtual Constellations concept was introduced in 2006, favorably received by CEOS agencies, and has 
gained considerable momentum and support since that time.  Starting with 4 prototype Constellations, CEOS now 
has 6 Constellations, with another, Sea Surface Temperature, in the approval process and anticipated to commence 
formally at 25th CEOS Plenary.  The Virtual Constellations concept has focused CEOS coordination at a critical 
time, coincident with the emergence of GEO and the focus on climate. Constellation partnerships between research 
and operational space agencies have significantly strengthened the prospects for continuity of observations. 
 
The CEOS Constellations, though diverse in scope, have shared a variety of common outcomes and achievements.  
These include common requirements and guidelines, focused projects and assessments and improved data 
distribution and sharing.  One outcome common to all Constellations is the recognition that these groups are an 
effective forum for improved international coordination and advocacy.  The Constellation framework supports 
focused community involvement, which is critical for maintaining momentum well into the future.  
 
As these groups move forward, there will be considerable opportunities in the climate domain and a variety of new 
potential missions and partnerships needed to sustain progress.  Such opportunities may require refocusing 
Constellation objectives or even an evaluation of scope to strengthen support for a climate architecture. 
 
The primary weakness, common to all of the Constellations, is the lack of universal participation.  Of the 29 CEOS 
space agencies, only 8 are represented in 3 or more Constellations.  Representation of all relevant CEOS agencies 
and participating members is critical to the success of Constellations.  Such participation will benefit international 
coordination of missions and projects and establish clear support and advocacy for those missions and projects.  A 
further weakness is the lack of response from CEOS leadership and agencies to implementation challenges raised by 
the Constellations process. The most common threat to continued success of the Constellations is fragile funding 
and the lack of new or sustained missions.    
 
As a result of this study, the following four recommendations are proposed for implementation in CEOS.  These are 
a subset of those listed in the main body of the report and reflect near-term priorities along with consideration for the 
likelihood of implementation.   
 
o CEOS should address the issue of agency participation in the Constellations through proactive engagement of 

key agencies by CEOS leadership.  The benefits and opportunities of participation in the Constellations should 
be well formulated and communicated to the relevant Principals.  

o Constellations efforts should give greater emphasis to the physical results of coordination, such as data 
products. For example, there is an immediate demand for such implementation support aiding the coordination 
efforts of the WGClimate. WGClimate and the anticipated Sea Surface Temperature Constellation should 
demonstrate the implementation partnership between Constellations and WGClimate and indicate how this pilot 
might be expanded to outcomes for each of the Constellations. 

o The CEOS SIT and CEOS SEC processes and meetings should be adapted to identify, and escalate as 
appropriate, important outputs from the Constellations that have implementation implications, and to guarantee 
debate between Principals with supporting observation programmes. 

 
It is believed the CEOS Constellations are an effective element of CEOS and have the potential to make significant 
progress in the future.  Realisation of the recommendations above will ensure these opportunities are realized while 
avoiding potential threats. 
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Report from the Study Team on Executive Functions 

 

CEOS Self Study 
 

Report from Study Team on Executive Functions 
 

Issue 1.0, dated September 2, 2011 
 

 

Introduction 
In the scope of the CEOS Self Study initiated by the next CEOS SIT Chair team 
(NASA), three study groups have been established to evaluate & provide input on: 

• Executive Functions (SIT, SEO, Secretariat) 
• CEOS Working Groups & SBA Teams 
• Constellations 

 
Each Study Team has been requested to produce a report. This document is the report 
from the Study Team on Executive Functions. 
 

Background 

1.1 Study Team on Executive Functions  
The Study Team on Executive Functions has been formed in June 2011. All the team 
Members have occupied either themselves or their management, executive functions 
in CEOS, in the last 5 to 7 years or will occupy those functions in the coming years: 
CEOS Chair, CEOS SIT Chair, CEOS SEC, CEOS Principals, Working Group Chairs 
or CEO. The Members of the Study Team on Executive Functions are: 
 
 
 

Name Agency or 
Organization 

Role in CEOS 

Christopher 
Blackerby  

NASA 2012-2013  SIT Chair team and NASA 
Principal Support team 

 Stephen Briggs  ESA 2006-2007  SIT Chair team and ESA 
Principal Support team 

 Stefano Bruzzi  ASI 2011 CEOS Chair team 
 Gilberto Camara  INPE 2010 CEOS Chair and INPE Principal 
 Simonetta Cheli   ESA ESA Principal Support team  
 Jean-Louis 
Fellous   

ESA ESA Principal Support team 

 Mike Freilich   NASA 2012-2013  SIT Chair and NASA Principal 
 Roy Gibson ESA 2006-2007  SIT Chair team and ESA 

Principal Support team 
 Pascal Lecomte  ESA 2008-2009 WGCV Chair 
 Osamu Ochiai    JAXA 2010-2011  SIT Chair team  
 Ivan Petiteville ESA 2008-2010 CEO and 2006-2007 WGISS 

Chair 
 Jaiswal Rajeev     ISRO 2012 CEOS Chair team and ISRO Principal 
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Report from the Study Team on Executive Functions 

 

Support team 
 Klaus Schmidt  DLR DLR Principal 
 Brent Smith  NOAA 2008-2009  SIT Chair team and NOAA 

Principal Support team 
 Pascale Ultré-
Guérard   

CNES CNES Principal 

 Stephen Ward Symbios 2011 CEOS Chair team and support to 
several past CEOS Chair and CEOS SIT 
Chairs 

   

1.2 Methodology 

A questionnaire including 28 questions relative to CEOS executive functions has been 
distributed to CEOS members early June 2011 for review. The consolidated version 
has been sent to all the Members of the Study Team on Executive Functions around 
mid-June. The individual questions may be found in section 1 (“Survey Results”). 
 
Responses have been received from several team members during the months of June 
and July 2011 and constitute the basis for producing the team report. All the responses 
can be found in the Annex A “Individual Responses” (page 18). 
 
The team report will be consolidated by the team beginning of September 2011 before 
being passed officially to the CEOS Self Study Steering Committee, before the SIT 
Technical Workshop (Sep. 13-15, 2011). 
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CEOS Self Study 
Study Team on Working Groups and Societal Benefit Areas 

Report to CEOS Self Study Steering Committee 
Final Report, Version 1.0 

October 1, 2011 
 
 

1. Introduction 
 
In preparation for NASA taking on the role of the CEOS SIT Chair in November 2011, Dr. 
Michael Freilich proposed that CEOS embark on a self study to examine its accomplishments and 
lessons learned during its first 25 years of existence. The intention of a close examination of this 
kind is to benefit CEOS going forward and help NASA to effectively lead CEOS activities that 
are succeeding, address challenges, and guide new initiatives. Most importantly, focusing on 
CEOS’ achievements, lessons learned, and challenges, should lay the foundation for CEOS to 
support and facilitate the highest levels of effectiveness and efficiency in the coming years. 
 
The Self Study will consist of two main components – the three Study Teams, and a Steering 
Committee that will guide and coordinate the development of the final report.  This Preliminary 
Report of the Study Team on Working Groups and Societal Benefit Areas was composed in its 
entirety by the Study Team Lead for submission to the Steering Committee to aid early analysis 
of the overall Steering Committee Report.  A Final Report of this Study Team that will be more 
complete and will have the advantage of review by the Study Team will be provided to the 
Steering Committee in several weeks time. 
 
2. Executive Summary 

 
The CEOS WGCV and WGISS (nee Working Group on Data) are the oldest functional 
groups in CEOS, dating from the 1980s.  Over the decades, these groups have provided 
outstanding achievements that resulted in harmonized products in consistency of content 
and presentation of data and products to the international user community.  With 
technology advances, new generations of instruments, calibration and validation 
capabilities, system and information technologies have provided new generational means 
of more advanced harmonization.  Currently, a global Earth Observation “system of 
systems”, where a user anywhere in the world could get products from all Earth 
Observation satellites consistently calibrated and validated, and provided through the 
portal of choice in any format requested is technologically achievable.  The challenge that 
remains for CEOS are the harmonization of direction, priority and policy, and the 
application of needed resources that could forge the way. 
 
The newer infrastructure within CEOS, including WGClimate, WGCBDD, CEO, DCEO, 
SEO, VCs, and SBA Coordinators provides challenges in internal lateral coordination, 
but also good opportunities for concerted efforts towards substantive contributions in 
Earth Observations.  Members of all groups have informally sought out and are 
increasingly achieving basic connections in the arenas appropriate for expertise to be 
brought to bear.  There are emerging projects populated by teams from various quarters 
of CEOS, and more integrated and useful products are resulting from these cross-
fertilizations. 
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3. Overall Preliminary Findings and Recommendations 

 
Finding:  CEOS could be more customer-driven with a better strategic focus to 
work on priority, substantive activities. 

 
- GEO poses a genuine demand on CEOS to be its satellite arm, yet GEO can quickly 
overwhelm with lists of tasks. 
 
- CEOS SIT used to be a forum for CEOS to meet with multiple international scientific 
organizations as customers, but all, including GCOS, have moved into GEO.  IGOS in 
previous years acted to become a sort of prism for focusing the myriad requirements, 
sometimes duplicative, overlapping or quite similar in nature, for the Earth Observations 
community of CEOS.  The WGs and SBAs have focused their efforts to provide priority, 
substantive products to provide the satellite arm of CEOS in this new organization. 
 
- Best efforts, voluntary basis of CEOS not conducive to concerted efforts.  The WGs and 
SBAs, while turning to a new, complex, and immature organizational structure as 
customer focus, must also find areas where enough interest from each agency is present 
in order to make progress on a selected activity.  Presentation of proposed activities by 
WGs and SBAs must be made both internally to the agency of the WG or SBA member, 
and also by the WG Chairs and SBA Coordinators to CEOS Representatives and staff at 
Plenary and SIT meetings.   
 
Input from WG Chairs currently, and consistent with the recent past, is that at the WG 
level there is not much support from many CEOS Principals.  For example, the number of 
agency representatives attending the WGISS recently is only 8-10.  Out of about 45 
CEOS member agencies, this is only about one fifth.   And, among those attending maybe 
only 6-8 agencies are very active. And among those active, perhaps only half are 
acknowledged and consciously supported by their CEOS Plenary/SIT representatives.  It 
is also remarkable that WGISS and WGCV are having trouble getting offers from CEOS 
members for incoming Vice Chairs.  
 
- Working Groups and SBAs want to be empowered. CEOS Plenary and SIT meetings 
and processes are not optimally configured to provide strategic prioritization and 
feedback to WGs and SBAs that are requested.  Other methods of reporting and 
providing written correspondence, plans and reports to Plenary and SIT have often 
resulted in inaction. 
 
4. Working Group Self Study Preliminary Findings and Recommendations 
 
WGISS (as evolved from Working Group on Data through various information 
technology generations) and WGCV have been Working Groups in CEOS since the 
1980s.  They were mandated via Terms of Reference to use their WG makeup of 
scientific, satellite instrument data analysis, computer science and information 
technology expertise to coordinate research and development in response to collective 
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user needs of the CEOS agencies’ users around the world. For example, users of satellite 
data would like to be able to get data without going to multiple agency data sites to 
retrieve the data, and would like to be able to analyze the data together. Users don’t want 
gaps in data availability. Harmonization on the provider side just makes sense. 
 
As indicated in the CEOS Self Study interview with one of the authors of the original 
CEOS Terms of Reference, the original objective of CEOS was to make life easier for 
users. That respondent used the example of the then-operating Landsat and SPOT, and 
said CEOS was attempting to make sure that, as an outcome of the providers’ 
collaboration and harmonization of the data format and downlink, all necessary 
parameters were compatible, i.e. a user could get a tape from either provider with data 
that would be compatible. The respondent mentioned some of the various harmonizations 
needed at that time: that the data flow had headers that contained everything needed to 
read tapes, and that time was spent on coordinating metadata, calibration, and validation 
methodologies. Those same user needs are heard 25 years later. 
 
Finding: WGISS and WGCV have changed from bottoms-up R&D arrangements to 
contributing to CEOS satellite arm of GEOSS; however, integrally contributing 
activities are still formulated largely by the WGs with much autonomy. WGs 
respond to Tasks and Actions assigned from SIT/CEO. 
 
WGCV and WGISS have a history of parallel meetings with joint sessions, targeted at 
mutual products or exploration for cooperation on topics of mutual interests with 
complementary expertise, and of ongoing coordination over many years. 
 
As organization of CEOS has grown in response to the Rio Statement, WGs have reached 
out to VCs and SBAs where perceived value can be added. The newer infrastructural 
groups have reached out as well. 
 
In addition, the perceived “satellite arm of GEOSS” cannot be understood as if the CEOS 
organization has one customer in GEO. Work in response to this declaration comes in the 
form of GEO Tasks and Actions as provided by the SIT/CEO in a January-February 
timeframe meeting, GEO Secretariat members attending WG meetings with requests, 
multiple GEO Committees and Tasks led by GEO Members and Associates, and 
international organizations such as IGOS (which remains a vital customer of CEOS). 
 
Therefore the coordination, including the need for exchange of expertise, requirement of 
outputs, has been managed by WGs’ in multiple successful ways: 
 

- Providing and inviting POCs to attend meetings, assist in planning of 
agendas,giving presentations, and agreeing to joint activities and products. 

- Reviewing products of other bodies. 
- Collaborating projects across space agencies. 

 
The WGISS has responded to the LSI and ACC VCs to set up portals, with requirements 
coming from the users of those discipline data, as represented in the LSI and ACC teams. 
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Water SBA Coordinator and the WGISS have been collaborating on specific data needs 
since GEWEX’s Coordinated Energy and Water Cycle Observations Project (CEOP), and 
recently met with the PC and their data system personnel.  The PC data system has 
provided precipitation in near-real-time to the WGISS-sponsored sensor-web based 
projects on flood response involving the Disaster SBA Team. 
 
A point in fact is that WGCV Subgroups have many common support roles for the virtual 
constellations. Waco’s Atmospheric Composition Subgroup (ACSG) supports and has 
common players in the ACC. The LSI constellation has common needs for cal/val 
support from the Synthetic Aperture Radar Subgroup (SAR), Infrared and Visible Optical 
Sensors Subgroup (IVOS), the Terrain Mapping Subgroup (TMSG), and the Land 
Product Validation Subgroup (LPV).   
 
Even though Working Group on Climate is new, all WGCV subgroups will have some 
common work areas with this working group. The Ocean Constellations - SST, OSWV, 
OCR, OST - have relationships to WGCV’s Microwave Sensor Subgroup (MSSG), SAR, 
IVOS subgroups. The PC is also tied into WGCV subgroups such as MSSG and LPV.  
 
The Systems Engineering Office (SEO) has supported WGISS, WGCV, the 
constellations, and the SBAs across the board.  The SEO-supported Website is quite 
helpful, both as external information to the world, and internally to CEOS.  For example, 
the Systems Database is designed to support CEOS strategic planning and gap 
assessments. 
 
The new WGClimate has organized itself in this new larger CEOS environment from the 
start.  Figure 1 is taken from the WGClimate report provided by Mark Dowell at the 
September 2011 SIT-27 meeting recently. 
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Figure 1.  From PPT Presentation “Report on Initial Progress of the CEOS Working 
Group on Climate 
 
Note that the arrows between WGClimate and the SEO, WGISS, WGEdu, WGCV, and 
the VCs all flow only one way, whereas likely two-way interaction arrows are more 
descriptive now or will ensue.  Only the Climate SBA is now indicated on the slide. 
 
Finding: WGs lateral internal (other WGs, SBAs, VCs) and external coordination 
(GEO multiple Committees and Tasks, IGOS, etc.) has grown. 
 
In addition, WGCV and WGISS planning processes include the development of 5 Year 
Work Plans, updated for currency periodically.  When they are updated, they are 
provided to the CEOS Plenary, and published on their pages of the CEOS Website.  
 
Exemplary products of WGISS  (for more information, see CEOS WGISS Website): 
 

- CEOS IDN 
- WGISS Best Practices  
- Archive Task Team Documents 
- Interoperable Catalogue System Historical Documents 
- CWIC 
- WADC produced WGISS Recommendations To GEO 

CSS Plenary Draft Annexes 
             2011-10-24 
                   A-85



 
CWIC deserves some Self Study report attention.  CWIC is being developed within 
WGISS’ Architect and Data Contributions Project (WADC), led by NOAA and NASA.  
The CEOS WGISS Website contains much information on WADC and documentation on 
CWIC, including the Initial Design document, WGISS Search Criteria, CWIC Data 
Partner information and Client Partner information, and more.  The following paragraph 
is taken from the Initial Design document: 
 

“For scientists who conduct multi-disciplinary research, there may be a need to 
search multiple catalogs in order to find the data they need.  Such work is very 
time-consuming and tedious, especially when the catalogs may use different 
metadata models and catalog interface protocols.  It would be desirable, therefore, 
for those catalogs to be integrated into a catalog federation, which will present a 
well-known and documented metadata model and interface protocol to users and 
hide the complexity and diversity of the affiliated catalogs behind the interface.  
With such a federation, users only need to work with the federated catalog 
through the public interface or API to find the data they need instead of working 
with various catalogs individually.” 
 

A major milestone, not only for CWIC but for the GEO “System of Systems” concept 
becoming a reality, was achieved at WGISS-32.  Three different clients, one developed 
by the EU JRC, one by CNES, and one by NASA, were demonstrated live to discover, 
using the CEOS IDEN, and then to search and order data from multiple CWIC data 
partner archives (NOAA, NASA, USGS, INPE).  The elation in the room from this 
remarkable achievement was palpable. 

 
An exemplary outcome of the Disaster SBA contains an exemplary product and 
arrangement by WGISS. Use of the WGISS Sensor Web Interest Group’s Sensor Web 
Modeling Application lists the Caribbean Flood Modeling Sensor Web under its 
Milestones.   The Grid Interest Group supports the Wide Area Grid Testbed for Flood 
Monitoring using Spaceborne SAR and Optical Data Project under its current projects.  
These activities are integral to and are utilized by the Disaster SBA Teams’ Caribbean 
Satellite Disaster Pilot. WGISS members, attendees, and products are an integral part of a 
successful SBA Project. WGISS has formed a Global Disasters Interest Group and plans 
to continue to work closely with the Disaster SBA.  

 
Similarly, WGCV has made very good progress in data quality assurance through these 
collaboration projects such as the Cal/Val portal, QA4EO, and the Dome C experiment. 
Some of these projects have very positive long-term impacts in the cal/val community.  
One objective of the QA4EO is to establish standards for the cal/val community, while 
pilot projects demonstrate the unique values of CEOS.  Now more and more agencies use 
the Dome C for satellite instrument cal/val.  For example, NOAA is currently getting 
ready to use the Dome C for the upcoming NPP cal/val. 
 
 
Exemplary products of WGCV  (for more information, see CEOS WGCV Website): 
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- QA4EO 
- Cal/Val Portal and Post-Launch Test Sites 
- DOME C Experiment 

 
 

Exemplary findings are not new.  Without the CEOS WGD’s coordination and 
remarkable hard work in the early 1990s, a global archive of 1 km resolution AVHRR 
data from that era would never have been collected.  This major project was quite 
innovative at the time, for example deploying mobile HRPT receiving stations as needed 
to achieve global data receipt.  A major organizer at the CEOS WGD at that time was 
USGS’s Tom Holm, now a Co-Chair of the LSI VC.  Here is an extracted section, edited 
for readability in this document, from the 1-KM Project Website 
(http://edc2.usgs.gov/1km/1kmhomepage.php): 
 

The Global Land 1-KM AVHRR data set project represents an international effort to 
acquire, archive, process, and distribute 1-km Advanced Very High Resolution 
Radiometer (AVHRR) data of the entire global land surface in order to meet the needs of 
the international science community. A network of 29 high resolution picture 
transmission (HRPT) stations, along with data recorded by the National Oceanic and 
Atmospheric Administration (NOAA), acquired daily global land coverage initially to be 
collected continuously for 18 consecutive months beginning April 1, 1992, and 
continuing through September 30, 1993.  Subsequently the period was extended to 
September 30, 1996. 

 
Under the guidance of the International Geosphere Biosphere Programme, processing 
standards for the AVHRR data were developed for calibration, atmospheric correction, 
geometric registration, and the production of global 10-day maximum normalized 
difference vegetation index (NDVI) composites. The major uses of the composites are 
related to the study of surface vegetation cover. 

The International Geosphere Biosphere Programme-Data and Information System (IGBP-
DIS) land cover working group completed a study that stressed the need for a this data set 
(Townshend, 1992). The United Nations Food and Agriculture Organization's Forest 
Resources Assessment 1990 Project required 1-km AVHRR data for all the forested lands 
on the planet, with emphasis on the tropical zones, for their global forest inventory 
mandate (FAO, 1990). NOAA researchers required a 1-km AVHRR data set of the 
northern hemisphere to study the urban heat island effects on surface observations of 
temperature data (Gallo et al., 1993). The Commission of the European Communities 
(CEC) and the European Space Agency (ESA) had a joint requirement for global, near 
daily, long-term, consistent optical and thermal satellite data for tropical environments in 
support of the joint Tropical Ecosystem Environment Observations by Satellite (1991) 
project.  The NASA Moderate Resolution Imaging Spectrometer land science team 
concluded that a global land 1-km AVHRR data set was crucial to develop algorithms for 
several land products for the Earth Observing System (EOS) (Running et al., 1993).  

The compilation of such a data set received endorsement from the Committee on Earth 
Observations Satellites (CEOS) Plenary, through the recommendation of the CEOS 
Working Group on Data (CEOS-WGD). CEOS Plenary endorsement facilitated 
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international cooperation ensuring participation and completion of the data set. NASA 
asked the U.S. Geological Survey (USGS), Earth Resources Observation Systems 
(EROS) Data Center (EDC) to coordinate the gathering and management of such a data 
set as a part of its role as the NASA EOS Land Processes Distributed Active Archive 
Center (LPDAAC). 
 

5. SBA Self Study Preliminary Findings and Recommendations 
 
The CEOS Societal Benefit Area Coordinators are positions added to the CEOS 
organization during the 2009-2009 tenure of NOAA, led by Mary Kicza.  These 
Coordinators were created to coordinate the then very large number of CEOS actions 
assigned to CEOS WGs, etc., and CEOS POCs’ participation in the various GEO Tasks 
categorized by SBA in the GEOSS Task Plan (communication by DCEO Kerry Sawyer 
at WGISS-32).  However, as CEOS sees itself as the “satellite arm” of GEO and is a 
major provider of components and services of the GEO System of Systems, some SBA 
Coordinators have originated activities and now have SBA Teams. 
 
The voluntary basis of participation with the CEOS SBA Coordinators is not well- or  
evenly-staffed by CEOS agencies.  Some SBA coordinators are quite new. 
 
It is difficult to find information about the CEOS SBA coordination activities. One 
questionnaire respondent stated that SBA Coordinators were on the agenda systematically 
to give general report presentations only once, at SIT-22 in Japan in 2008.  A perusal of 
the SIT-22 agenda found that the Session was not in fact meant for general reporting, but 
was entitled CEOS SBA Coordinator Reports on CEOS-GEO Actions, with each SBA 
Coordinator allotted 5 minutes.   Further research into this found that an attendee recalled 
that many of the SBA Coordinators spoke for longer, providing more information on their 
activities and progress.  The presentations themselves vary in length, please see:  
 
http://www.ceos.org/images/general/sit22/presentations/Agenda%20Item%208%20SBA
%20Presentations%20to%20SIT%2022%20v3.pdf 
 
Further, the view of the SBA Coordinators, including their functions, roles, contributions, 
and the need for them, by different CEOS community canvass individuals, including the 
SBA members themselves, was the area of least consensus found to date by the Study 
Team lead.  In addition, a fairly pervasive view of SBAs as a group as inactive was found 
by the Study Team lead to be quite inaccurate.  A lot of insight was gained by the Study 
Team Lead at the recent SIT-27 meeting, and the immediately preceding CEOS 
Disasters/Societal Benefit Area meeting.   
 
An admitted exception currently is the CEOS Energy SBA Coordinator, as reported at 
SIT-27, reflecting a described GEO Energy SBA activity lull. As discussed above and as 
evidenced by the progress shown in the Energy section of the SIT-22 presentation linked 
above, this has not always been the case. 
 
Finding:  CEOS SBAs’ activities found to be not well understood internally by 
CEOS members, and it is difficult to find information about them.  SBAs’ 
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Coordinators and are perceived as a group by many as inactive.  An exception 
mentioned often was the Climate SBA Coordinator. 
 
Consistent with this finding, during research and analysis for preparation of this report, it 
was difficult for the Study Team Lead to find even the correct current list of CEOS SBA 
areas (For example Weather is listed on the CEOS Website, was explained to be 
abolished as a CEOS SBA area by the listed Coordinator, and purported to never have 
existed in one interview conducted.), the correct SBA Coordinators, and finally, their 
correct email addresses.  Interview requests were sent at various times, with a final one 
going out in very early September.  A very high percentage of contacts to the SBA 
Coordinators met with very prompt response. 
 
Finding:  CEOS Website documentation minimal, except for Disasters SBA Team 
listing under “Special Teams” (along with Carbon Task Force).  Disasters SBA 
Team very well populated.  Other Coordinators expressed wish to have CEOS SBA 
progress documents online through CEOS Website. 
 
Preliminary Recommendation:  SBA Coordinators should work with the SEO to get 
better real estate on the CEOS Website and provide ongoing details of their SBA 
activities.  
  
There appears to be general agreement that the roles, responsibilities, goals, and 
objectives of CEOS SBAs are not clearly defined for the SBA Coordinator or as seen 
internally by CEOS participants. 
 
The Disasters SBA Team Home page at the CEOS Website contains the following 
leading paragraph: 
 
“In 2008, CEOS created the CEOS Disaster SBA Team. This team is led by Guy Seguin, 
of the Canadian Space Agency, and is made up of all interested CEOS member agencies. 
Its role is to coordinate all CEOS actions with respect to disaster management. The 
current CEOS Action Plan includes a wide range of actions destined to contribute to the 
GEO Workplan 2009-2011….” 
 
Preliminary Recommendation:  SBA Coordinators should have a clearly articulated 
and publicly published statement of goals and objectives that are endorsed by the 
Plenary and SIT. 
 
The self-described Disasters SBA Team presence on the CEOS website lists six current 
actions, including DI-09-02b_2 Satellite Data for the Caribbean Satellite Disaster Pilot.  
The Disasters SBA Team site home contains a CEOS 2010 movie entitled “Caribbean 
Satellite Disaster Pilot” that has a YouTube logo.  The almost 8 minute movie contains a 
description of the Disasters Caribbean Satellite Disaster Pilot in its full context, a lot of 
information and advertisement of CEOS, Earth Observation satellites, the CEOS 
Disasters SBA team as well as the CEOS ACC and SEO, along with many other pertinent 
GEO groups, the International Charter, and SERVIR. 
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The Disasters SBA Coordinator included the GEO Caribbean Satellite Disaster Pilot Task 
2011-2012 Workplan (available from the Disasters SBA Coordinator) as an Exemplary 
Product in response to the study’s Community Canvass. 
 
SBA Coordinators and teams serve variously as links between GEO and CEOS for GEO 
SBA Tasks, coordinating with the GEO Secretariat’s SBA Leads and working with 
SBAs’  “Communities of Practice”. 
 
6. Conclusions 
 
With technology advances, new generations of instruments, calibration and validation 
capabilities, system and information technologies have provided new generational means 
of more advanced harmonization.  Currently, a global Earth Observation “system of 
systems”, where a user anywhere in the world could get products from all Earth 
Observation satellites consistently calibrated and validated, and provided through the 
portal of choice in any format requested is technologically achievable.  The challenge that 
remains for CEOS are the harmonization of direction, priority and policy, and the 
application of needed resources that could forge the way. 
 
The newer infrastructure within CEOS, including WGClimate, WGCBDD, CEO, DCEO, 
SEO, VCs, and SBA Coordinators provides challenges in internal lateral coordination, 
but also good opportunities for concerted efforts towards substantive contributions in 
Earth Observations.  
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Study Team Report on Working Groups and SBAs – Appendix 1 
 

CEOS Self Study 
Terms of Reference for STUDY TEAMS 

 
Background 
 
1.  In order to help position the Committee on Earth Observation Satellites to tackle the challenges and 
opportunities ahead in providing coordination of civil space-borne observations of the Earth, ,the incoming 
SIT Chair has requested that CEOS undertake a Self Study to identify past successes, strengths, 
opportunities, and areas of challenge. The Self Study is further charged with identifying potential new 
initiatives for the coming years. Executive Leadership for this task resides with the incoming SIT Chair, Dr. 
Michael Freilich, Director of the Earth Science Division of NASA.  
   
2. To conduct the work of the Self Study, a Steering Committee and three Study Teams have been 
convened. The Steering Committee provides the overall guidance and synthesis for the CEOS Self Study 
(CSS). The Study Teams, governed by these Terms of Reference, each evaluate a specific functional area 
of CEOS and report on their findings.  
 
Objectives and Scope 
 
3. The main objectives of the three Study Teams are to evaluate, and report on questions specific to their 
areas of focus: Executive functions; Working Groups and SBAs; and Constellations, respectively.  
Questions for the Study Teams are developed jointly by the Steering Committee and the Study Team 
Leads. Study Teams have latitude to conduct their work as best fits their focus areas, while maintaining 
coordination with each other and with the Steering Committee. The primary sources of input to the Study 
Teams are 1) existing CEOS documentation; and 2) broad canvassing of the CEOS community.  
 
Overarching questions for consideration by the Steering Committee and past CEOS Leaders (and for 
consideration by the Study Teams as appropriate) include the following: 
 

1. Does CEOS have clearly-defined goals and objectives that are aligned with its mission? 
 

2. Are CEOS's objectives commensurate with the available resources (human, physical, fiscal, and 
informational)?  
 

3. How does CEOS measure and document its progress toward goals?  
 

4. What are CEOS’s most important successes over the course of its history to date? 
 

5. What are the most important opportunities for improvement in CEOS over the next 3-5 years? 
 

6. What are the most important new initiatives for CEOS to set for the next 3-5 years? 
 

7. Are there other points or issues that it would be beneficial for the CEOS Self Study to address? 
 
Questions specific to each Study Team will be developed jointly by the Steering Committee and Study 
Team Leads, and may include (but are not limited to) the following: 
 
Draft Questions for Study Team on Executive Functions: 
 

• Are roles and responsibilities of the leadership groups clearly defined and well-understood? 
 

• How are decisions made by CEOS? 
 

• Is documentation of decisions and processes adequate and current? 
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• In what ways do the SEO, SIT, CEO, and SEO work together? 

 
• Are there established processes for evaluating and responding to external requests from partners, 

clients, and customers? 
 

• Are the business needs of CEOS commensurate with the number of available and willing 
participants? 
 

• How does communication flow between CEOS leadership groups? 
 

• How does communication occur between leadership groups and working levels? 
 

• How does communication flow between CEOS and external partners, clients, and customers? 
 

• Are there key ways in which decisionmaking and/or communication should be improved or 
modified? 

 
Draft Questions for Study Team on Working Groups and SBAs: 
 

• Are the roles, responsibilities, and goals of CEOS Working Groups and SBAs clearly defined? 
 

• How much autonomy do Working Groups and SBAs have to set their scope and activities? 
 

• Are there shared expectations regarding actions, deliverables, and outcomes? 
 

• How is progress measured and documented? 
 

• Is there an established process for enabling new Working Groups and SBAs? 
 

• Is the pool of available and willing volunteers commensurate with the tasks established for each 
Working Group or SBA? 

 
• How does communication occur among and within Working Groups and SBAs? 

 
• How does communication flow between Working Groups, SBAs, and CEOS leadership bodies? 

 
• Are there key ways in which the functions and activities of the Working Groups and SBAs should 

be improved or modified? 
 
Draft Questions for Study Team on Constellations: 
 

• Are the roles, responsibilities, and goals of the CEOS Virtual Constellations clearly defined? 
 

• How do the Virtual Constellations conduct and document their work? 
 

• Are there shared expectations regarding actions, deliverables, and outcomes? 
 

• How is progress measured and documented? 
 

• Is there an established process for enabling new Virtual Constellations? 
 

• Is the pool of available and willing volunteers commensurate with the tasks established for each 
Virtual Constellation? 

 
• How does communication occur among and within Virtual Constellations? 
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• How does communication flow between the Virtual Constellations and CEOS leadership bodies? 

 
• Are there key ways in which the functions and activities of the Virtual Constellations should be 

improved or modified? 
 
 
Schedule and Milestones 
 
4.  The CSS has a relatively rapid schedule, with a goal of producing a complete rough draft report by 29 
August 2011. 
 
To meet this schedule, Study Teams are required to submit very rough initial drafts of their reports no later 
than August 8, 2011.  
 
CSS Milestones for all parties are as follows: 
(Study Team major milestones are in red. All dates are 2011.) 
 
Date Milestone Who? Status 
11 February Study proposed NASA Completed 
16 February Concept presented at CEOS Actions Meeting NASA Completed 
28 March Initial contact with recent past CEOS leaders to request input NASA Completed 
10 May Steering Committee members and Study Team Leads established All Completed 
25 May Initial Steering Committee face-to-face meeting, Frascati All Completed 
02 June Study Team Leads provide “Ideal Team” lists Study Teams Completed 
09 June  Rosters for Study Teams complete; Study Teams begin work Study Teams  
09 June  Finalize questions that will be sent to past CEOS leaders Steering Committee  
09 June  Regular teleconference meetings begin (2nd and 4th Thursdays) All  
16 June Report outline complete and shared Steering Committee  
17 June  Study Team work plans developed and shared Study Teams  
21 June  Teleconferences with past CEOS leaders are completed Steering Committee  
08 July Approach for review and refinement of Study Team Reports is defined Steering Committee  
15 July Draft compilation of inputs from past CEOS leaders is completed Steering Committee  
 20 July Decision is taken: mid-September workshop/working meeting needed? All  
08 August  Very rough draft Study Team reports circulated Study Teams  
22 August  Distill Study Team reports and past leaders’ input; extract major themes. 

Very rough draft Steering Committee outward-looking report due 
Steering Committee  

22 August  2nd draft Study Team reports due Study Teams  
29 August  Complete CSS 1st draft report out for comment and refinement Steering Committee  
15 September  Edits, refinements and comments due All  
23 September  Report distributed for concurrence Steering Committee   
06 November  Presentation of findings at Plenary Steering Committee  
 
 
 Organization of Work 
 
The Study Teams  
   
5. Study Team Leads and Steering Committee members will both suggest members for the Study Teams. 
Study Team Leads are asked to provide their “Ideal Team” lists for discussion at the 09 June Steering 
Committee meeting. Upon consensus regarding Study Team membership, the Steering Committee and 
CEOS Leadership will communicate with those individuals’ agencies to facilitate their participation. Team 
members will serve in an expert capacity and will work together to develop their Study Team’s reports.  
 
Study Teams will have latitude to conduct their work according to members’ schedules and preferences 
while ensuring that milestones are met. Teams may choose to establish small internal working groups 
composed of one or two Team members to undertake specific tasks or to prepare input on specific topics 
for Team consideration. Because of the fast turnaround required for this task, while every effort should be 
made to accommodate all members’ busy schedules, it is understood that if a member is unable to 
participate on a consistent basis, the activities of the team will go forward in his/her absence, and the team 
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may request that a replacement member be sought to ensure that a range of viewpoints and expertise as 
wide as possible remains represented. 
 
Study Teams will communicate with one another, sharing drafts and salient information as needed to 
ensure a coordinated suite of reports. Members of the Rapid Writing Team must be able to think, reflect 
and write from a broad perspective. Team members will come from a range of agencies and organizations; 
however, it is required that their roles are not to serve as specific agency or organization representatives, 
but instead, to draw upon the breadth and depth of their professional knowledge of CEOS’s structure, 
accomplishments, capacities, and needs, in order to craft a report that will be both timely and useful to 
CEOS as a whole.   
   
Operational Support  
   
6.  Essential overall CSS support functions (e.g. project oversight, organizing meetings, maintaining and 
administering the CSS schedule) will be provided by NASA.  Study Teams are to self-organize and work, 
but may rely upon the Steering Committee for consultation and help in resolving any large issues that might 
arise. Travel will be kept to a minimum, and Teams will make use of existing mechanisms for 
teleconferencing, web conferencing, email communications, and other occasions for consultation, 
knowledge sharing, and writing. Where face-to-face meetings requiring travel are deemed essential by the 
Study Team, travel costs for each member will be borne by each member’s home agency or organization.   
 
Outputs 
 
8.   The Study Teams will provide to the Steering Committee and each other the following outputs: 
 
1. Brief work plan with Study Team’s major milestones  NLT 17 June 2011 
2. 1st rough draft Study Team reports circulated   NLT 08 August 2011 
3. 2nd draft Study Team reports due    NLT 22 August 2011 
4. Final draft reports due     NLT 15 September 2011 
 
In the course of the Study Teams’ work, the Team Leads will provide progress reports and status updates to 
the Steering Committee at their regular telecons.  
   
Team 
 
The Study Team Leads are: 
 
Ivan Petiteville – Study Team Lead for Executive Functions 
Martha Maiden – Study Team Lead for Working Groups and SBAs 
Stephen Ward – Study Team Lead for Constellations 
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Appendix 2. Study Team on Working Groups and Societal 
Benefit Áreas:   Process 

 
 
Organization  
 
The Study Team on WGs and SBAs Lead organized a Study Team, to provide 
representation of the WGs and SBAs beyond her own Role as WGISS Member, 
2008-2009 WGISS Chair, former WGISS member (from inception to 
approximately 2002), and former WG Data member (from 1991 to merger into 
WGISS). 
 
Study Team Members 

 
Name Agency or 

Organization 
Role in CEOS 

Changyong Cao  NOAA WGCV Member, 2007-2008 WGCV 
Chair 

Murielle Lafaye   CNES Health SBA Coordinator 
Pascal Lecomte  ESA WGClimate Member, 2008-2009 WGCV 

Chair,  
Osamu Ochiai    JAXA Water SBA Coordinator, former WGISS 

Member, former secondment  GEO 
Secretariat 

Terence Van Zyl     CSIR 2010-11 WGISS Technology Subgroup 
Chair 

   

Methodology 
Study Team Lead consulted with Study Team, advising on proposed procedures 
and providing draft materials.  Study Team Lead provided (albeit limited) 
schedule time for comment and suggestion from the Study Team in order to 
improve materials, process, and products. 
 
Lead was trying by this two-pronged organization and methodology of Study 
Team involvement, comment, and review of materials separate from community 
member canvas via questionnaire and interviews to achieve the most objective 
and complete Study Team analysis and report.  The Study Team Lead 
perspective cannot likely be overcome, but hopefully the Report provides a “true” 
Self Study perspective.  
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A unavoidable negative consequence of this approach has been a compressed 
schedule, and therefore the need for a late delivery of a Final Study Team Report 
to the Steering Committee schedule.  Steering Committee Lead has been flexible 
in changing the initial due date of the report to state “Draft Study Team Report”, 
enabling this second late delivery. 
 
Request for Involvement Study Team 
 
Study Team Lead note:   
This email was sent to the entire group of this Self Study Team on June 17, 2011, 
along with the following attachments: 

1. CEOS Self Study Status Report 2011 05 25.pdf (Steering Committee 
document) 

2. Ideal Study Team, WGs_SBAs.doc 
3. Draft Questions for Study Team on Working Groups and SBAs.pdf 
4. WG and SBA Canvas Community Members_1.doc 

As stated in the Methology section of the Study Team Report to the Steering 
Committee, correspondence received in reply was helpful in improving and 
organizing the Draft Questions into the Questionnaire used in the Study. 
 
 
Hello, 
  
I think all of you must have heard about the CEOS Self Study that has just been 
kicked off. NASA initiated this Self Study in preparation for taking on the role of 
the CEOS SIT Chair in November 2011.  The Self Study Steering Committee gave 
the Study Team leads an action to provide a “wish list” of their Ideal Study Team 
membership, and I have identified you as Ideal Study Team Members for the 
Working Groups and SBAs Study Team, of which I am the Lead.   
  
The CEOS Self Study is envisioned examine its accomplishments and lessons 
learned during its first 25 years of existence. A close examination of this kind 
will benefit CEOS going forward to continue with activities that are succeeding, 
to address challenges, and enable the most effective prioritization and 
undertaking of new initiatives. Most importantly, focusing on CEOS’ 
achievements, lessons learned, and challenges, will lay the foundation for CEOS 
to support and facilitate the highest levels of effectiveness and efficiency in the 
coming years. 
  
The Self Study has two main components – three Study Teams, each of which 
will focus its analysis on Constellations, Working Groups and SBAs (“our” Study 
Team) and Executive Functions, and a Steering Committee that will guide and 
coordinate the development of the final report. (See attached CEOS Self Study 
Contacts attached for members). 
  
The idea of the Study Team is to provide them questions that are developed 
jointly by the Steering Committee and the Study Team Leads. Study Teams have 
latitude to conduct their work as best fits their focus areas, while maintaining 
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coordination with each other and with the Steering Committee. The primary 
sources of input to the Study Teams are 1) existing CEOS documentation; and 2) 
broad canvassing of the CEOS community.  
  
My strategy is to have a small Study Team with which to collaborate with me in 
developing the questions and the list of members of the broad CEOS community 
to canvas.  I would also like to collaborate with you in developing the report that 
comes from the material received in answering these questions and in compiling 
a bibliography of relevant existing CEOS documentation and its analysis. You 
can participate as you have time.  I will communicate through email, and provide 
a few opportunities (polling for best times) for international telecons with you all. 
  
You may have already been contacted by Ivan Petiteville and/or by Stephen Ward 
to answer questions for their Working Groups.  Many of us will be participating 
in the Self Study in multiple ways.  Being a member of this team gives you an 
opportunity to shape the Working Group and SBA Self Study report in a more 
fundamental way:  by providing me questions for polling, any ideas you would 
like me to include, and the opportunity to contribute to or edit the report, the 
rough-draft of which I will provide to the Steering Committee in the August 
timeframe. 
  
I do hope you will agree to work with me as the Working Group and SBA Study 
Team.  I will move forward involving you, and do understand that you will 
participate as your time allows. I am fully responsible for the Study Team report, 
so you need think of this as an opportunity but not a burden. If you do not wish 
to further participate and consider receiving further email, let me know and I will 
remove you from the Study Team and so report to the Steering Committee. 
  
I am optimistic that each of you in “dream team” will find this an interesting 
activity and enthusiastically consent to participate!  I am enclosing two 
documents for your perusal and invite you to sent me your additions, comments, 
edits to each over the next ten days, by Tuesday June 28, 1600UTC. 
  
1.    Draft questions for the WG/SBA Study broad canvassing of the CEOS 
community 
2.    Initial community to be canvassed. 
  
When you have some time, please take a look and send me your ideas for 
questions or individuals to add to the community canvas list.  I will begin to 
finalize material on late afternoon on Tuesday July 28, then sending it to you all, 
the Steering Committee and other Study Team Leads.  I shall begin the canvas 
shortly thereafter. 
  
I shall endeavor to involve you for your ideas and contributions, based on your 
involvement in and knowledge of the Working Groups and SBAs with the least 
burden upon your time.  Please feel free to contact me. 
  
Best wishes, 
Martha 
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Nominal Email to with Community Canvas Individuals accompanying 

Questionnaires 
 
Study Team Lead note:  The large majority of these questionnaires were sent on 
August 12 and August 15, hence the community members did not have a luxury 
of a long interval to formulate replies.  Several too me SBA members were 
successfully sent much later, with later due dates needed, as I recovered sending 
to incorrect addresses, incorrect individuals.  In one instance I belatedly found 
out about an CEOS SBA assignment existing.  The community canvas members 
were heroic in their completion and return of questionnaires, with a very high 
percentage of return. Follow-on communications and several interviews were 
held. 
 
Nominal text of email, adapted for each individual email: 
 
Hello __________, 
 
You may have heard about the CEOS Self Study that is ongoing. NASA initiated this Self 
Study in preparation for taking on the role of the CEOS SIT Chair in November 2011.  
 
The CEOS Self Study is examining its accomplishments and lessons learned during its 
first 25 years of existence. It is expected that a close examination of this kind will benefit 
CEOS going forward to continue with activities that are succeeding, to address 
challenges, and enable the most effective prioritization and undertaking of new initiatives. 
Most importantly, focusing on CEOS’ achievements, lessons learned, and challenges will 
lay the foundation for CEOS to support and facilitate the highest levels of effectiveness 
and efficiency in the coming years. 
  
The Self Study has two main components – three Study Teams, each of which will focus 
its analysis on Virtual Constellations, Working Groups and Societal Benefit Areas, and 
Executive Functions, and a Steering Committee that will guide and coordinate the 
development of the final report.  
 
I am the Study Team Lead for Working Groups and Societal Benefit Areas.  I have put 
together a small Study Team with which to collaborate with me in developing the report 
in this area to go to the Steering Committee for integration in the final report.  You may 
know one or more of these individuals: Osamu Ochiai, JAXA; Murielle Lafaye, CNES; 
Terence van Zyl, CSIR; Pascal Lecomte, ESA; and Changyong Cao, NOAA.   
 
Our Study Team has identified you as a key community member to canvas with our 
constructed questionnaire.  Please take the time to fill out this questionnaire, and to 
return the questionnaire to me via return email by close of business August 31 at the 
latest.  Be advised you need not answer every question, but only those that pertain to 
your experience.  Also, please feel free to add, e.g after the last question, any additional 
comments, ideas, suggestions, and insights you may bring to bear that you think may be 
helpful. 
  
If you would be interested in talking with me via phone as an interview, instead of or in 
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addition to answering the questionnaire, please let me know.  I would like to interview 
you.   And, it may seem an easier and richer way to provide your information and 
experience.  I will endeavor to make myself available at your convenience. 
 
You may have already been contacted by Ivan Petiteville and/or by Stephen Ward to 
answer questions for their Study Teams.  Many of us will be participating in the Self 
Study in multiple ways.   Thanks in advance for your contributions, and especially if this 
is double-duty for you. 
 
Best wishes, 
Martha Maiden 
Former Chair, CEOS WGISS 
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Appendix 3: Broad CEOS Community Members For Working Groups and SBAs Canvass 
 
All current WG Chairs, Vice-Chairs, Subgroup Chairs 
  

WG Climate 
X Mark Dowell, EC/JRC 
X John Bates, NOAA  received questionnaire 
 
WEdu 
Tania Maria Sausen, INPE 
X George Jungbluth, NOAA 
 
WGCV 
X Gregory Stensaas, coordinated WGCV response  
Bojan R. Bojkov, ESA 
Jean-Christopher Lambert. BIRA-IASB 
X Nigel Fox, National Physical Laboratory, UK received questionnaire, volunteered 

interview 
X Joanne Nightingale, NASA received questionnaire, held interview 
Gabriela Schaepman-Strub, Inst of Evolutionary Biology & Environmental Studies 
Xialong Dong, Chinese Academy of Sciences 
Manfred Zink, DLR 
X Jan-Peter Muller, University College London received questionnaire 
 
X Added Carol Johnson, NIST received questionnaire 
 
WGISS 
X Pakorn Appaphant, GISTDA received questionnaire: coordinated WGISS response, 

plan to interview 
Satoko Miura, JAXA 
X Francis Lindsay, NASA received questionnaire 
Martin Yapur, NOAA 
Guoqing Li, CEODE 
 

 
All Current SBA Coordinators  (updated from material obtained originally from CEOS 

Website {partially updated through communication with SEO} ) 
 
X  Agriculture Brad  Prasad Reed Thenkabail USGS 
Climate Mitch  Goldberg NOAA 
X  ^  Disasters Guy Seguin CSA 
Ecosystems Asanda Ntisana SANSA 
X  ^  0  Energy Richard Eckman NASA 
X  Health Murielle Lafaye CNES 
X  Water Osamu Ochiai JAXA 
X  Weather  * Paul Counet EUMETSAT 
X  Cross-Cutting Ivan Petiteville ESA 
X  Biodiversity  **  Martin   Wegmann  DLR 
*no longer exists  **not originally on CEOS Website 
 
Key Current WG and SBA members, including: 

Eric Lindstrom, NASA, member WG Climate 
Wyn Cudlip, UK, member WGISS 
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X Lyndon Oleson, USGS, member WGISS  received questionnaire, held interview 
 
Key Past Working Group and SBA leads and members, including:  

Gordon Bridge, Eumetsat (WEdu) 
Ken McDonald, retired NASA and NASA (WGISS) 

  
Other Study Team Leads  
 Ivan Petiteville 
 Stephen Ward, 2011CEOS support team, long-time involvement in CEOS via support 

to many former CEOS Chairs and CEOS SIT Chairs, held interview 
 

Other key CEOS community members (and former CEOS): 
X Julio Dalge, INPE received questionnaire, plan to interview at SIT did not materialize 
Jean-Louis Fellous, currently Exec Dir of COSPAR 
 

Maiden also  
- sat in on Steering Committee interviews of Lisa Shaffer and Greg Withee 
- supplied supplemental questions to Brian Killough for interview with Pontsho Maruping. 
 
KEY: 
X  received questionnaire   
^  supplied exemplary product per questionnaire  
0 plan to interview   
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CEOS SELF STUDY 
 

INPUT FROM THE STUDY TEAM ON  
THE VIRTUAL CONSTELLATIONS 

30th September 2011 
 

 

1. Introduction 

In preparation for its forthcoming chairmanship of the CEOS Strategic Implementation 
Team (SIT) and recognising that the latest phase of CEOS organisational development 
may be reaching its end, NASA has taken the initiative to lead a CEOS Self Study with 
the objectives of: 
- identifying, articulating and evaluating CEOS successes and strengths in achieving 

real coordination in space-based Earth observations for societal benefit; 
- identifying successes and areas for improvement; 

- identifying potential new CEOS initiatives for the next 5-7 years. 
The discussion at the SIT-26 meeting in Frascati (May 2011) noted a number of other 
objectives for the exercise, including the need to filter and prioritise proposals for such 
new initiatives – for which there is no shortage of good ideas. 

This note has been prepared by a Study Team focused on the subject of the CEOS Virtual 
Constellations. It reviews the heritage of the activity since its inception and presents 
conclusions and recommendations for the way forward, in support of the study objectives. 

2. Heritage & Context 

It is important to understand the context in which the concept of the CEOS Virtual 
Constellations was proposed in order to fully understand their purpose and evolution. The 
last major strategic review of CEOS and its objectives and activities was in 2005 – the 
CEOS Task Force. This was in response to the emergence of GEO and the concept of the 
GEOSS, which, it was clear at the time, would have significant and long-lasting 
implications for the mandate and direction of CEOS. The CEOS Task Force activity and 
report to CEOS was a particularly effective exercise, inspired by the renewed focus which 
GEO presented and the opportunity for CEOS to take leadership on implementation of the 
space segment of the GEOSS. The recommendations of the Task Force have underpinned 
the most productive 4-5 years in the history of CEOS as a coordination body, these being: 
- that CEOS affirm itself as the primary space agency forum and responsible for 

implementation of the space component of the GEOSS; 
- to be able to monitor and demonstrate real progress, CEOS should develop a CEOS 

Implementation Plan for Space-based Observations for GEOSS. Execution of this 
plan and its various components should drive the annual activities and meetings of 
CEOS and its reporting to GEO and other relevant bodies; 

- SIT Chair should oversee the implementation of the Plan and should be the primary 
interface to GEO, reporting on status of CEOS agency commitments to the Plan; 
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- The CEOS Calendar was reconfigured and defined to clarify roles of Plenary and SIT; 
- The role of the CEO was established and the concept of the Troika formalised; 

- A multi-year resource plan was proposed (which eventually became an annual plan 
developed and reported by CEOS Chair to help manage the SEC process). 

About the same time, the first version of the GCOS Implementation Plan and Satellite 
Supplement appeared and provided further stimulus for both focus and rigour in a 
sustained and monitored progress of CEOS coordination activities.  

In the immediate wake of these significant new activities and proposals, ESA took on the 
SIT Chairmanship in November 2005, and began the deliberations as to how to respond to 
the challenges laid down by the Task Force, including in particular that:  
“The proposed CEOS Implementation Plan should be the focus for a new planning process which takes 
account of international users and their requirements from the outset of satellite projects.” 

The CEOS Virtual Constellations Concept paper was developed by the ESA SIT team in 
the months following CEOS Plenary and was presented to, and well received by, the SIT-
18 meeting in March, 2006 in ESRIN. The SIT team worked with interested agencies to 
propose a number of prototypes to apply the VC Concept, and provided an update to SIT-
19 in Sept, 2006. The report to that meeting provides a useful reminder of the initial 
motives behind the concept: 

- the desire to move CEOS efforts and agendas from the generic to the specific; 
- to provide a new planning process to inspire and manage broader participation in 

CEOS efforts by all space agencies – developed and developing; 
- to focus CEOS outputs on the major needs expressed in the GEOSS Implementation 

Plan;  
- to seek realism in coordination – recognising that individual agency needs and 

schedules will continue to dominate implementation – but seeking synergies and 
agreements on key issues to create optimal conditions for all agencies to contribute to 
a common objective (such as a Fundamental Climate Data Record or continuity of a 
certain data service). 

The focus is on common efforts towards a specific data set, product or service – not on 
standardisation of space hardware.  
The 4 prototypes which emerged from that meeting (and their leads – at the time) were: 

Ocean Surface Topography: NOAA & EUMETSAT 
Atmospheric Composition: NASA 
Land Surface Imaging: USGS 
Precipitation: JAXA & NASA 
These were selected to give balance across different domains and geographies, and 
perhaps most importantly with an eye on leverage of international linkages to support 
continuity of funding for missions at the time which were under some threat (Jason, 
LDCM and GPM in particular).  
It is fair to say that there was considerable enthusiasm and some relief among CEOS 
agencies at being able to focus coordination and planning discussions on specific topic 
with a tangible outcome – after years of activity on an extremely broad front. The VCs 
proved to be an easily identifiable and communicable instrument or brand for CEOS to 
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explain its objectives and achievements. The concept was quickly picked up by GEO, 
which specified a new task (DA-07-03 – Virtual Constellations) in the GEO Work Plan, 
with CEOS indicated as responsible.  
Recognising that the VC concept and initial prototypes would likely expand and require 
some formalisation in process, the next SIT Chair, NOAA, led development of a ‘Process 
Paper’ (November, 2008) which lays out some simple but effective procedural rules 
governing the development of new VC proposals, their approval by CEOS, and their 
implementation. At the same time, proposals emerged, and were subsequently adopted, 
for two additional VCs to add to the existing four, with the following initial leadership: 

Ocean Surface Vector Winds (OSVW): NOAA, EUMETSAT & ISRO 
Ocean Colour Radiometry (OCR): EC, NASA, ESA, ISRO 

both with core goals of ensuring continuity and interoperability of essential measurements 
consistent with operational and/or climate data record requirements. 

The only other event of significance in the trajectory of the VCs which may merit a 
mention is the discussion at SIT-24 (September 2009) regarding ‘Lessons Learned to 
Date’ led by a number of the VC leads – which was a useful exchange but without a 
specific outcome.  
In 2011 we have 6 Virtual Constellations in implementation phase engaging a large 
number of CEOS Members. Leadership is provided by the following agencies (with some 
agencies leading multiple VCs): ESA, EUMETSAT, INPE, ISRO, JAXA, NASA, 
NOAA. Many more agencies are engaged in the implementation of these VCs. A proposal 
for a seventh VC (Sea Surface Temperature – SST) has emerged in 2011 (co-led by ESA 
and NOAA) and is anticipated to move to implementation phase at CEOS Plenary in 
November 2011. 

3. Status and Outlook for the Seven Virtual Constellations 

The table below summarises some of the key facts related to each of the Constellations – 
namely the original motive which was at least partly behind the proposal for a given VC, 
the main activities and outcomes to date, and a brief SWOT (Strengths, Weaknesses, 
Opportunities and Threats) assessment for each of the five current constellations – with 
Sea Surface Temperature (in approval process) added for completeness. The status and 
outlook for each of the Constellations is discussed in turn below. 
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AC – Atmospheric Composition 

The AC Constellation was in fact originally proposed to be focused on Ozone monitoring 
coordination (noting the many and diverse plans in place), but subsequently became 
broader to consider Atmospheric Chemistry and then again to be named Atmospheric 
Composition. It cites its main objective as being to ‘establish a framework for long term 
collaboration among CEOS agencies..’. And the main activities and outcomes include a 
requirements and gap analysis (including recommendations to CEOS Plenary to fill certain 
gaps). Specific projects relating to data coordination for particular applications (eg in 
relation to Aviation Alerts for Volcanic Eruptions). The Constellation also offers 
coordination support regarding implementation of CEOS tasks responding to the GCOS 
IP.  
The AC has recently indicated that it will move to study harmonised ECV production – in 
line with the move to systematise such efforts within CEOS as part of the WGClimate 
activities. 

NASA and DLR have invested effort in preparing a portal for AC information and 
datasets – putting a CEOS badge on resources of the World Data Centre for Remote 
Sensing of the Atmosphere. 

LSI – Land Surface Imaging 
The LSI Constellation was partly motived by the potential Landsat continuity gap and the 
need to fill it through improved international coordination. The main objectives of the LSI 
are: coordination on mid-resolution land surfacing imaging satellite systems (and 
development of guidelines in support of that coordination – due for completion later in 
2011 under SEO leadership); and the support of production of climate data records for 
GEO and CEOS priorities. A significant effort has been invested by LSI leads (essentially 
USGS and INPE) in support of the optical data coordination requirements of the GEO 
Forest Carbon Tracking National Demonstrators and the CEOS space-date role therein.  
And is contemplating a similar role should the JECAM task emerge as an active CEOS 
priority. The GEO FCT data coordination role is anticipated to become an operational 
activity and to be undertaken within the GFOI Project Office in due course. The need will 
remain however and indeed intensify for coordination on the development of related 
climate data records and ECVs. An LSI Portal has been developed in collaboration with 
WGISS. 

PC – Precipitation 
The Precipitation Constellation was partly motived by the risk to GPM funding and 
extension of the TRMM mission. The Precipitation Constellation efforts continue to 
leverage the development of the GPM constellation of satellites, which unifies and extends 
the capabilities of space-borne precipitation measurements evolved during the TRMM era.  
The multi-national, multi-agency GPM mission will be the first formal instantiation of the 
CEOS PC to establish a new reference standard for precipitation measurements from 
space and provide next-generation 3-hr global precipitation  data products for scientific 
research and societal applications. This GPM phase of the PC also offers an integrated  
framework for international cooperation on inter-calibration of satellite precipitation 
sensors, remote-sensing algorithms,  ground validation, data dissemination, and data 
utilisation. In addition to the realisation of the GPM mission (a constellation itself), the 
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objectives of the Precipitation Constellation include support towards climate data records. 
The team supports various studies in support of requirements for precipitation products 
from space, including several characterised in the GEO WP (eg a study of the availability 
of conical scanning microwave imagers). The PC is currently studying the establishment 
of a data portal through which users can directly access all PC member produced 
precipitation data. 
OST – Ocean Surface Topography 

The Ocean Surface Topography Constellation was partly motived by the risk to continuity 
in Jason series funding and operation. Its objective is to implement a sustained, systematic 
capability to observe the surface topography of global oceans. A relatively small number 
of CEOS agencies fund and operate such observations and importantly all are actively 
represented in the Constellation (except Chinese agencies) – CNES, ESA, EUMETSAT, 
ISRO, NASA, NOAA. The Constellation has maintained a very strict focus on the 
requirements of the main operational and climate user communities and the data 
characteristics they require, including in relation to mission overlap, accuracy and 
calibration.  
This focus has fostered discussions around required programming and provided leverage 
for funding of national activities – and can claim some of the credit around successes in 
securing the necessary continuity of observations for the time being. The Constellation has 
become established as a visible and respected advocacy group for that purpose with a 
strong user pull. Publication of the OST Constellation User requirements document is seen 
as a major achievement, as is the execution of the training courses to improve product 
exploitation in developing countries. 
The AVISO & RADS portals provide easy access to inter-calibrated, integrated data for 
research use 
OSVW – Ocean Surface Vector Winds  
The Ocean Surface Vector Wind Constellation was in the second wave of constellation 
proposals – inspired by the success of the likes of OST Constellation in providing an 
expression of important continuity and data characteristics for key user communities in the 
domain. Focus and approach are very similar to the OST Constellation, engaging the small 
club of CEOS agencies that fund and operate such observations (CNES, ESA, 
EUMETSAT, ISRO, NASA, NOAA) – all of whom are actively represented in the 
Constellation (except Chinese agencies). The Constellation has maintained a very strict 
focus on the requirements of the main operational and climate user communities and the 
data characteristics they require, including in relation to mission orbits, data integration, 
accuracy and calibration. Training courses have been provided to promote use of satellite 
wind & wave products in marine forecasting. 
OCR – Ocean Colour Radiometry 

The Ocean Colour Radiometry Constellation also belongs to the second wave of 
constellation proposals, and picks up where IOCCG has laboured for years in ensuring 
coordination and continuity in this specialised class of instruments aimed at ocean colour 
and their importance in global carbon and climate studies. The Constellation has a strong 
focus on implementation of the OCR ECV and has defined a number of activities in 
support of that, including in relation to sensor inter-comparison, product validation, and 
the fundamental gap analyses relating to continuity of adequate supply. The Constellation 
has been led by EC-JRC, NASA and JAXA (now transitioning to ESA, NASA and ISRO) 
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and is supported by all agencies with a significant ocean colour observations programme 
(including CNES, CSA, ESA, EUMETSAT, ISRO, INPE, Korea, NOAA).  

SST – Sea Surface Temperature 
Sea Surface Temperature is the newest of the Constellations and remains in proposal stage 
as of September 2011 - with the expectation of approval to implementation at CEOS 
Plenary in November 2011. It is focussed on: the continuity of SST for applications in 
short, medium, and decadal time scales in the most cost effective and efficient manner; 
improvement of the SST ECV; providing a focused vehicle for the coordination of data 
continuity, integration, calibration; and the overall ECV Data Processing Framework. It is 
proposed to implement the SST Constellation by building on the existing Group for High 
Resolution SST (GHRSST) framework which has developed, implemented and operates a 
Regional/Global Task sharing framework in which SST data products are provided - 
according to user requirements in a common format with uncertainty estimated in NRT. 
Some 100 Million products have been delivered to date over a 5 year period. The 
Constellation is led by ESA and NOAA and is supported by all agencies with a significant 
SST observations programme.  This Constellation has a solid foundation and is working at 
‘the sharp end’ of data products and ECVs, and fully interacts with the scientific and 
operational user communities. 

 
Matrix of active participation and domain 

The table below summarises the domain (atmosphere, ocean, terrestrial) relevant to each 
of the Constellations, as well as an indication of which agencies are truly actively engaged 
in support of the Constellation objectives (as opposed to the long list of CEOS Members 
that might be identified as participating but may not in fact be active). Leads are indicated 
with a solid circle. 
 

VC Domain CNE
S 

CSA ES
A 

EUM. INP
E 

ISR
O 

JAX
A 

NAS
A 

NOAA USGS  Other 

AC Atmospher
e 

O O  O   O  O   DLR, academics 

LSI Terrestrial   O     O O    

PC Atmospher
e 

O   O O O   O    

OST Ocean O  O   O   O    

OSV
W 

Ocean O  O   O O O     

OCR Ocean O O   O  O  O   EC, Korea 

SST Ocean O   O  O O O     

 

It is interesting to note that: 
- in the GCOS Implementation Plan, the Atmosphere (9) and Terrestrial (10) domains 

dominate the Essential Climate Variables which are supported by space-based 
observations (compared to 7 of the Ocean); 
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- conversely, the Ocean domain is the subject of 4 of the 7 active Constellations, whilst 
Terrestrial has just 1 and Atmosphere 2 (albeit one with an extremely broad scope at 
present); this may reflect a proactive approach by the relevant communities to what 
they saw as the effectiveness of the OST Constellation process and the opportunity to 
raise the profile of ocean observing requirements within CEOS and its agencies. 
Regardless, CEOS should no doubt consider the balance of effort across the 
constellations and whether they properly reflect the policy imperatives of the day;  

- the largest CEOS agencies (both research and operational: ESA, EUMETSAT, ISRO, 
JAXA, NASA and NOAA) dominate the active membership and leadership of the 
VCs (although cited, ISRO have been commented as not always active in several of 
the teams).  

4. Assessment 

The Constellations Concept & Process 
1. The Constellations concept freed CEOS from a paralysis resulting from the enormous 

scope of the challenge it faced – after years of discussion on coordination across a very 
broad front. The concept provided a new vehicle for a focused conversation on 
coordination and for its reporting to CEOS on progress and challenges. This was badly 
needed and quite timely with the coincident arrival of GEO, as well as the GCOS IP. 

2. The Virtual Constellations are a highly effective ‘brand’ and vehicle for CEOS and its 
Members. The concept is widely known and discussed as an illustration of the more 
focused and effective nature of CEOS activities in the GEO-era. The concept may be 
popular since it is easily understandable and maps well into the way specific user 
communities are organised and mobilise their advocacy efforts. This mapping in fact 
seems key to success and provides strong counterparts and drivers for progress and 
outcomes by the Constellations. CEOS has performed best when presented thus with a 
strong counterpart - which sets down a challenge to CEOS of common interest to its 
Members. GEO and the GCOS IP being other examples. The GEO community has 
responded strongly and positively to the concept of the Constellations and woven the 
concept in as a highlight of the work plan. 

3. It appears that the brand of the Constellations is sometimes stronger than awareness of 
the substance, with few people outside of the teams actually being aware of their 
detailed objectives and activities – whilst still being extremely positive about the 
Constellations (or their image of them). 

4. The Constellations are seen within the community as having significant promise as a 
vehicle for focused discussions on harmonisation of programmes and plans of 
participating agencies in support of a common goal – be that continuity of 
observations for a particular operational community or in support of a particular ECV 
over many years and decades. To date, that concept has not fully realised this promise 
since the early Constellations have sometimes focused on coordination of the 
programmatics – the scheduling of the launches etc. To realise its full potential, the 
Constellations concept should embrace inclusion of the physical results of 
coordination – the ‘sharp end’, such as the ECVs and data products themselves. 
These are the currency and language of the policy makers, of governments and the 
treaties and protocols they use to define common information needs. 
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5. The Constellations were ‘born’ at a time of significant and rapid organisational change 
for CEOS and for GEO and their scoping, and guidance on implementation were 
perhaps fuzzier than they could have been. The process aspects were corrected 
somewhat later with the development of the Constellations process paper, but the 
scoping and outcomes of the individual Constellations were not addressed, and the 
time is perhaps right with this CEOS Self Study to tackle these. Feedback from the 
Constellation teams suggests that the more specific and focused the Constellation 
objectives are, the more direction and sense of purpose the individual Constellation 
team has, and the general impression of progress by the community is more tangible.  

6. Four of the seven active Constellations are focused on the ocean domain. CEOS has no 
process for prioritising the selection of new Constellation topics or for ensuring 
balance in topic across the full set of Constellations. This may or may not be 
necessary, but a partial solution could be possible in the form of the requirements and 
priorities being driven by the WGClimate and by any subsequent Climate 
Architecture, which is the subject of current discussions. The Constellations have the 
potential to be a productive instrument of implementation for the Climate 
Architecture. 

7. CEOS (Plenary or SIT) has no formal mechanism for following through and 
responding to the gap analysis results presented by the Constellation leads which may 
raise continuity or coverage challenges. The more specific the recommendations can 
be, and the clearer the impact of supply shortages on the constellation outcomes (like 
an ECV or operational service supply) the more likely it is that CEOS and its agencies 
can respond – but there remains a need for a formal follow-up process which directly 
engages the critical supply agencies at the appropriate level and considers solutions, 
prospects and alternatives as part of an impact assessment.  
The Constellations process will only by effective if there is traction within individual 
funding agency planning processes – which we all know are subject to multiple 
influences. But it seems clear that the benefits of international collaboration as 
communicated by clear messaging from the Constellations can and does have an 
impact. [Although this report focuses on the VCs, similar conclusions can be drawn in 
this regard for the recommendations put forward by the CEOS Working Groups.] 

8. CEOS has completed a highly productive phase of its organisational development, 
thanks to the efforts of the CEOS Task Force in 2006 and the emergence of a strong 
counterpart and customer in GEO. The current situation might be characterised as 
CEOS being a victim of its perceived recent success – with many opportunities being 
presented for more intensive coordination of data acquisitions and supply, and with 
subsequent uncertainty as to how to prioritise and how to resource these many 
demands. It should be recalled that the Constellations were a remedy to the difficulty 
of progress by CEOS on a very broad front, bringing focus and expert leadership on 
specific challenges and opportunities. There may be no definable limit as to how many 
Constellations are practically supportable by CEOS, with hopefully the requirements 
of leadership as defined in the Process paper being sufficient to limit proposals to only 
those with well-resourced leaders and a common purpose. The question of priorities 
and limit of resources remains however an open issue for CEOS to address in 2011 
given the current environment and emergence of new ideas – and applies equally to 
the Constellations. 
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9. Several of the Constellations have pioneered new partnerships between research and 
operational space agencies and these have significantly strengthened the prospects for 
continuity of observations. This is an important benefit of the Constellations, as a 
vehicle for developing such partnerships, and should be taken into account in future 
planning. It has been noted that the existence of the GCOS IP, and of the CEOS 
Constellations, has given some assurance to the user communities that there now exists 
a systematic framework, engaging all the key players, in ensuring that requirements 
are understood and mechanisms are in place for ensuring the necessary supply and 
continuity into the future. 

10. Noting: the success of the research and operational agency partnerships in the 
Constellations; the suggestion that the Constellations concept should embrace physical 
results such as ECVs and data products; the emergence of an overarching Climate 
Architecture as a framework for more effective coordination of both research and 
operational space agency mission planning – encompassing efforts of CEOS, CGMS 
and WMO Space Programme. There would appear to be a real opportunity and 
growing goodwill with respect to the coordination opportunities, for the Constellations 
process to be an effective implementation vehicle welcomed by all relevant 
coordination bodies.  

  
Individual Constellations 

11. One of the original motives behind the Constellations concept - using leverage of 
international collaboration and common purpose to secure domestic budget guarantees 
- is as valid as ever in these days of lean government budgets. But the specific motives 
related to some missions which may have inspired selection of original set of 4 
Constellations may no longer apply and the time is right for a systematic consideration 
of the scope and objectives of each Constellation and whether any refocusing is 
required. 

Implementation potential 
12. We have heard a number of calls during 2011, suggesting that the Virtual 

Constellations become more focused on implementation and product delivery, and 
thereby to become a key instrument in the space segment of the climate architecture, 
and a mechanism for delivery of coordinated ECVs – in concert with the systematic 
analytical efforts within WGClimate. The foundations exist for the Constellations to 
be used in this way – indeed some Constellations cite the coordinated development of 
one or more ECVs as their principal objective (particularly the more recent 
Constellations).  
Some would require a refocusing of their objectives, and probably a corresponding 
change in membership to ensure experience and responsibility relevant to agency ECV 
activities, and to engage the community outside space agencies which is active in ECV 
support and development. Further, CEOS would require a process for prioritisation of 
new Constellations to be consistent with Climate Architecture priorities and to ensure 
a suitable mapping of activities anticipated under the Climate Architecture and 
WGClimate. An effective partnership between the Constellations and the WGClimate 
would lie at the heart of this implementation mechanism for CEOS and its agencies. It 
would represent a new level of systematic and implementation-focused coordination 
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by CEOS in the climate domain.  This is suggested in the schematic below. Specific 
roles and responsibilities would need to be clarified. 

Specifically, the VCs can have a role in encouraging agencies to establish consistent 
frameworks for production and maintenance of the ECVs within their domains 
(potentially in collaboration with WGClimate). VCs could maintain a role in support 
and coordinating the agency activities from the international perspective after the 
definition of the framework. 

A significant majority of VC leads interviewed in the course of developing this report 
expected that the VCs, or some evolution of them, could and should serve this 
implementation role for CEOS – subject to recognition and assignment of the 
additional resources and membership expertise. 

 

 
13. On the matter of an implementation response to the Constellation outputs (like 

recommendations from gap analyses), there is general recognition that the 
consequences or objective must be framed in terms which are consistent with national 
policies and requirements to be relevant and compelling to space agencies sufficiently 
to consider impacting their programming. It is not sufficient to point out that (eg) 
ozone column continuity is at risk in 5 years. This approach is appropriate for 
operational communities (like OSTC and OSVW) but less so for other communities. 
In this regard, the use of ECVs or CDRs to provide a focus of interest to the key 
supply agencies is appealing. (Some VC leads cautioned that CEOS not put all its eggs 
in the climate basket, whilst recognising the potential of collaborative ECV targets as a 
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systematic and long-term framework which can direct national mission planning and 
prioritisation in the way which is needed). 

14. It was pointed out in the CEOS Response to the GCOS IP in 2006, that CEOS has an 
on-going role with respect to UNFCCC now to coordinate and report on the space-
based observations in support of the GCOS IP. But the institutional heritage and 
traditional roles of many CEOS space agencies do not lend themselves to 
consideration of the data aspects of ECV development – which often involve very 
different communities, outside space agency staff. Indeed WGClimate was inspired by 
this very fact, and some agencies now have their own programmes aimed at expanding 
their roles to include ECV development – but this is not universally the case. Some 
Constellation Leads pointed out that the respective roles of the Constellations and of 
WGClimate would have to be very careful defined in any proposed implementation 
mechanism in support of a Climate Architecture. WGClimate comprises the right skill 
set related to data aspects of ECVs, whilst the Constellations are strong in relation to 
the space hardware and the programmatics of providing the required missions and 
observations. Any solution would be advised to reflect these natural strengths and to 
play to them. 

15. Constellation Leads have in the past come to CEOS (SIT or Plenary) with results of 
their gap analyses and appeals for coordinated solutions. CEOS Plenary is not a 
traditionally productive venue for receipt of such challenges and has no formal 
mechanism to follow up and implement the kind of focused discussions among space 
agency staff responsible for budgets and programming that might influence plans in 
response to the challenges highlighted. To ensure the final yards of the paths to 
implementation are paved for CEOS it should consider new mechanisms to address 
this. 
Constellation outputs, like the Air Quality White Paper from the ACC, represent a 
portion of one item amidst around 30 items on increasingly busy SIT meeting agendas. 
It is hard for Principals to isolate what is new and important from what is not or is 
routine reporting. SIT has become more like CEOS Plenary in attendance and format – 
having originally been envisioned as a small group of the most senior space agency 
representatives with implementation authority, being asked to debate specific 
implementation challenges.  
It is very difficult for individual Constellation Leads (or indeed WG Chairs) to gain 
attention of assembled CEOS Principals given so many competing agenda items - with 
no real guidance to Principals on what might be important. For the Constellations to 
evolve to realise any potential as an implementation mechanism (for ECVs or indeed 
any objective) – this deficiency needs to be urgently addressed. A new approach to 
SIT agendas may be the solution, with the SIT Chair team working in advance with 
Constellation Leads (and other groups that input to SIT meetings?) to identify 
recommendations with implications for implementation by CEOS agencies and to 
elevate these such that their importance is stressed to CEOS Principals when raised in 
the SIT meetings – or in special sessions therein. This step does not guarantee an 
implementation outcome, which is dependent on national programming changes and 
budgets and therefore ultimately beyond the influence of a voluntary coordination 
framework , but would in itself be a significant improvement in the efficacy of CEOS 
efforts, and within its sphere of influence.  
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16. Constellation Leads have been asked whether it is desirable to impose more specific 
terms of reference on the Constellations to ensure more consistency in purpose across 
the different teams. There is strong resistance from Constellation Leads to any 
suggestion of a ‘one size’ template to be imposed on existing or new Constellations – 
with the belief that the Constellations process can be and should be applied to a range 
of different challenges for CEOS and its agencies. From space segment coordination, 
through to ECV development support. It seems advantageous to CEOS to allow 
Constellations to continue to support activities other than directly related to a physical 
output and in support of requirements other than climate – reflecting the diverse nature 
of the GEOSS stakeholders and of CEOS member interests beyond climate. This 
would include continued support to operational communities through the likes of 
OSVW. 

17. Four of the seven active Constellation teams relate to ocean observations – this is 
indicative of the need for a process for prioritisation of new Constellations and to 
ensure balance consistent with CEOS, GEO and GCOS priorities. 

18. Given the opportunity of this CEOS Self Study, Constellation Leads were polled and 
asked to consider - in light of the on-going discussions regarding use of the 
Constellations as an implementation vehicle and with a strong focus on physical 
outputs, notably in support of the Climate Architecture – how they might refocus their 
activities and objectives. The conclusions are summarised in the table below. 

 
VC Activities & outcomes 

to ‘prune’ 
Activities & outcomes in next 
3 years 

Notes 

AC Portal is not core 
business. Gap analyses 
not productive without 
CEOS response 
mechanism. 

Improved volcanic aviation 
forecasts. Updated AQ 
Constellation Paper. 1 or more 
harmonised ECV activities 
(starting with total ozone). 
Implementation of CEOS 
Carbon Strategy of interest. 

Some discussion on addressing 
aerosols and/or clouds – but this 
would further broaden ACC scope. 
Interest in increased collaboration 
with WGCV Atmospheric 
Composition Subgroup. 

LSI LSI Portal – subject to 
context of CEOS 
reviews. 

Mid resolution guidelines 
document will be finalised soon. 
Use models will be developed 
in support. Re-focused LSI 
portal. On-going support to 
FCT/GFOI and JECAM. 

LSI portal enhancements to be 
discussed and relationship to 
WGISS activities. Portal in limbo at 
present pending CEOS review of 
portals. 

PC None Deployment of GPM phase 
constellation satellites and 
maintaining continuity with 
TRMM.  Advocacy of post-GPM 
phase PC . Possible PC portal 
under study. 

Opportunities and challenges of 
transitioning measurements to 
operational systems and agencies.  
Opportunities and challenges to 
improve measurements through 
new technologies. 

OST None Evolution towards incorporation 
of surface water hydrology into 
OST. Looking at lakes and 
rivers as well – bringing in 
research systems (SWOT) 
combined with operational. 
Jason-3 realised and Jason-CS 
conceptual plan. 

Prepare users for new products 
(SAR mode, coastal products) 
and new technology (SWOT). 
Continue to ensure improved 
access and use of constellation 
products. 

Roles and responsibilities re ECVs 
need to be understood. There are 
many other networks (including in-
situ) and measurements related to 
sea level that would need to be 
considered. 

OSVW None Second and likely a  third  Cal/Val is the task of the individual 
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training workshop. 

Demonstration of a single point-
of-access for data. 

agency and likely more in the 
realm of science teams and 
science advisory groups. 

 

OCR Having only recently 
started, OCR-VC has 
already recently 
prioritized its activities to 
focus on ECV 
implantation and 
assessment. 

Establishment of INSITU-OCR. 

Report of the OCR product 
uncertainty 

 

 

SST None SST ECV development. 
Continuation of GHRSST NRT 
delivery capabilities.  

In proposal stage at present (Sept 
2011) 

 
 

5. Recommendations 

1. The Constellations are the main tool through which CEOS pursues domain-specific 
coordination. Participation by key CEOS data provider agencies is not universal in the 
Constellation teams and should be tackled directly. 

2. Four of the seven Constellation teams are in support of ocean observations and some 
prioritisation process may be needed to ensure a future balance of effort is guaranteed 
– consistent with CEOS priorities. This may be provided by the engagement proposed 
with WGClimate and possibly the Climate Architecture, amongst others. 

3. Constellation partnerships between research and operational space agencies have 
significantly strengthened the prospects for continuity of observations and this model 
should be taken into account in future planning of new Constellations. The willingness 
to embrace a comprehensive coordination framework through the Climate Architecture 
may provide a path for effective engagement of both research and operational space 
agencies, and their respective coordination bodies, in Constellation activities and 
objectives. 

4. To realise its full potential as an implementation mechanism for the GEOSS, the 
Constellations efforts should give greater emphasis to the physical results of 
coordination – the ‘sharp end’, such as data products and ECVs. There is an immediate 
demand for such implementation support – aiding the ECV inventory and coordination 
efforts of the WGClimate. This will require real resources and may require additional 
membership for Constellation teams.  

5. The SST-VC has volunteered to serve as a pilot for the demonstration of the 
implementation partnership between Constellations and WGClimate. 

6. As the Climate Architecture effort evolves from a badgeless activity to considering 
which existing assets and processes might be engaged or adapted in support of the 
functional and physical architectures, the role for the Constellations should be 
carefully considered. 

7. The Constellations address a range of different coordination and implementation 
issues, reflecting the diversity of real-world challenges for CEOS in realising the space 
segment of the GEOSS. Any change in terms of reference or to the Constellations 
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Process Paper should recognise the value of such diversity and not ‘over-standardise’ 
in a way which might restrict contribution of the Constellations to CEOS objectives.  

8. The SIT process and meetings should be redesigned to identify, and escalate as 
appropriate, important outputs from the Constellations which have implementation 
implications, and to guarantee debate between Principals with supporting observation 
programmes.  

9. It is beyond the scope of this study to consider the effectiveness of the Constellation 
recommendations, through CEOS, in influencing the mission budgeting and 
programming decisions of individual space agencies. It has been noted however that  
agencies need a goal to subscribe to that reflects their national policies and requirements and the 
Constellations have made progress this direction. Their attention to ECVs may provide a focus to which 
agencies and governments can subscribe and communicate back home to implement programming 
decisions. 

10. The Constellation teams should have more direct representation on the CEOS SEC 
meetings to ensure that Constellation-related business stays on the management radar 
throughout the year. This could be via a nominated representative responsible for 
collating and distilling inputs from the Constellations to SEC. 

11. Constellation teams have catalogued their planned outputs for the next few years in the 
course of this CEOS Self Study. CEOS should review this output and determine 
whether these achievements reflect the organisation’s ambitions. A dialogue between 
SIT Chair and Constellations to this end would be a logical next step. 
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Annex 4: 
Findings and Recommendations from Past Leadership Interviews 

 
 

One facet of the CEOS Self Study protocol was to reach out to past CEOS leaders for their thoughts on 
CEOS. Nineteen individuals were interviewed through this process, including ten leaders from the time 
period 2005 to present, and nine leaders from the time prior to 2005. These interviews were conducted by 
members of the Steering Committee, often with one or more other members in attendance. Interviews were 
conduced by telephone, in-person meeting, or via mail-in response. Questions were tailored to each group of 
leaders, but were concentrated on elucidating each past leader’s thoughts and recollections regarding CEOS 
objectives, follow-through, challenges, successes, and their opinions on the future direction that CEOS 
should take. 
 
Interviewees were promised that their responses would not be attributed and that the notes from individual 
interviews would not be distributed beyond the Steering Committee, in order to ensure that they could speak 
freely and frankly.  In order to honor that commitment yet provide the basis for Steering Committee 
recommendations that arose from this part of the process, the following summary of the major questions 
asked, and interviewees’ responses, is provided.   
 
Different sets of questions were used for pre- and post-2005 interviews (see Annex 5), but the responses 
tended to converge on a few major themes, some of which follow the original questions closely and some of 
which did not. In order to make this summary manageable and avoid repetition, responses as summarized 
below have been categorized according to these themes rather than to the original question sets.  
 
 
Are CEOS’s objectives clearly defined? 

There is a general perception among past leaders that CEOS’s objectives have evolved substantially. It began 
as an internally-focused group, with an original emphasis on technical coordination and cooperation among 
space agencies, with specific interests in calibration/validation, data format standardization,  interoperability, 
and mission planning and coordination. These objectives were part of CEOS’s original purpose and helped to 
leverage scarce resources.  

It has since moved to a more external focus, in which it was felt that the emphasis has moved away from 
internal coordination among CEOS members and toward coordination with and provision of services for 
external bodies, including information systems and services and capacity building. While the interaction with 
external bodies such as GEO/GEOSS, GCOS, UNFCCC, and others, and the increased focus on global issues 
(e.g. observing strategies, gap analysis) have been important forcing functions that have helped CEOS focus 
its efforts, the current predominantly external focus has not been without a price. CEOS’s activities are now 
dominated by dialogue with and tasks identified by these outside organizations, CEOS’s success is largely 
measured through its ability to respond to these external forces, and there is substantially less focus on 
internal coordination among space agencies. 

However, the need for the original emphasis centered on technical matters (cal/val, interoperability, 
coordination of missions, etc) has not ceased, and the need for continued coordination in these areas is 
evidenced by their prominence in highly active CEOS working groups. So in fact, CEOS’s objectives have 
not strictly evolved: they have grown, and now encompass both internal and external relationships, tasks, and 
coordination issues. 

FINDING:  CEOS’s objectives have not evolved in the sense that the early needs were met and then 
replaced by new needs. Rather, CEOS has continued to address at least some of its original objectives, while 
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accreting substantial new ones. CEOS’s scope has grown, not evolved, and its current portfolio of goals is 
much more ambitious than it was in the past.  

RECOMMENDATION: The current portfolio of objectives should be explicitly articulated as a tool to help 
CEOS make informed decisions, to match activities and scope to resources, and to ensure that the right items 
are receiving the most attention. 

Are CEOS’s objectives being met, and are objectives consistent with available 
resources? 

The material provided to interviewees (see Annex 5) included the three primary objectives of CEOS:  

1) To optimize benefits of space-borne Earth observations through cooperation of its Members in 
mission planning and in development of compatible data products, formats, services, applications 
and policies; 

2) To serve as a focal point for international coordination of space-related Earth observation activities; 
and 

3) To exchange policy and technical information to encourage complementarity and compatibility of 
observation and data exchange systems. 

All respondents emphasized the innate value of CEOS as a coordinating body. There is general consensus 
that CEOS is good at defining and meeting short-term objectives and handling specific tasks with concrete 
deliverables, but that CEOS is substantially less effective at meeting its longer-term and/or strategic level 
objectives. Multiple respondents noted that CEOS responds most crisply when short-term tasks and 
requirements are provided by external organizations, but that it is less effective at identifying its own 
requirements at the present time. There was consensus that expectations need to be matched to realistic 
timeframes & resources. 

While all recognized the value of specific tasks and objectives provided by external organizations, there was 
a clear sense that CEOS has allowed one of its core competencies to fade as a result; in the press to respond 
to external organizations and provide short-term deliverables in response to their taskings, CEOS no longer 
functions well as an arena in which agencies can coordinate the planning of satellite missions, or discuss and 
solve concrete problems.  

Most respondents felt strongly that the current voluntary nature of CEOS participation and contribution is the 
best and only mode of operation for CEOS. Past leaders emphasized repeatedly the importance of matching 
objectives and tasks to available resources.  

They also emphasized that a major issue for CEOS is that it has no process for selecting new activities or 
objectives, and that this is a crucial flaw since there are, and always will be, far more good ideas and genuine 
needs than there are resources to support them. Without a selection process, CEOS continues to find it 
difficult to address problems that might arise, and has no mechanism to manage the stresses posed by 
ambitious goals during times of economic downturns, or when members are unable or unwilling to fully 
participate in activities.  Similarly, since decisions are generally taken by acclamation, activities that do not 
receive unanimous support are sometimes left in an uncertain status.  

A corollary that is implicit in the points above is that without a clear process for choosing its activities, 
CEOS also has no clear, fair mechanism by which to identify those activities that are within its scope, as 
opposed to those that would better be done by other coordinating bodies.  Leveraging the scope and 
competencies of other coordination bodies would be another way for CEOS to focus on its strengths and 
resist “scope creep.” 
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FINDING: CEOS has no clear process for selecting or approving new activities or tasks. As a result, each 
new proposal is handled ad hoc, and the reliance on approval by acclamation can leave proposals in an 
uncertain status.  

RECOMMENDATION:  CEOS should develop and implement a process for selecting new activities and 
tasks. The process should be cognizant of potential scope creep, and should include an assessment of whether 
a proposed activity is supportive of CEOS objectives, whether there are appropriate resources for the activity, 
how CEOS will adjudicate among multiple good proposed activities, and how decisions on new activities 
will be taken. 

Does CEOS do an adequate job of measuring and documenting progress? 

There was a general sense that CEOS does not do sufficient to measure and document its progress. Some 
respondents noted that measurement and documentation, while insufficient, have most likely been 
commensurate with the best-efforts nature of CEOS. It is the case that documentation is spotty, and though 
better in recent years, CEOS’s online archive does not contain record of decisions, metrics, or progress in 
easily-retrievable form. Respondents noted that the appointment of the CEO, DCEO, and other dedicated 
individuals has helped, and that involvement with GCOS and GEO helped by establishing clear needs and 
then providing defined sets of objectives against which to measure. In general, this type of routine 
documentation is not easy to sustain. Overall, CEOS has not been effective in this area.  

The approach of having established work plans against which progress is measured requires setting clear 
objectives and disciplined implementation; it also requires that work plans be coordinated among different 
sub-organizations and levels within CEOS.  The overall CEOS work plan is not easily found, and is heavily 
biased toward the specific deliverables of the GEO Work Plan at the expense of overall CEOS strategic 
goals. There is concern that because of this, CEOS progress is tacitly subsumed as GEO progress. It was also 
noted that the Working Groups and Virtual Constellations have work plans, and that one can find documents 
detailing discussions and minutes, but with little attention to the strategic level (e.g. what is the group trying 
to achieve, and where does the group want to be a few years hence).  

Respondents noted that the fora for reporting progress are the Annual Meeting and the SIT meetings, and that 
it is possible that these may be sufficient for internal documentation. However, although the outputs from 
these meetings are posted on the CEOS website and in the newsletter, these outputs are neither attuned to nor 
sufficiently visible to decision-makers.  

FINDING: CEOS documents its work internally, but does not adequately record its accomplishments or 
convey its progress to decision makers. CEOS needs its own progress report and metrics that speak to CEOS 
strategic goals and objectives, of which its responsiveness to other organizations is a part. CEOS has 
accomplishments and strengths that are of use to decision makers at the national and international levels, 
and these should be made visible in order to gain an appropriate level of political attention and financial 
support for members. 

RECOMMENDATION: CEOS should evaluate and harmonize the work plans at its various working levels, 
and ensure that it has an overall work plan that reflects CEOS strategic goals and objectives.  

RECOMMENDATION: CEOS should evaluate what documentation of decisions, actions, and progress it 
genuinely needs and that is commensurate with resources, and it should establish internal processes to sustain 
that documentation effort. 

RECOMMENDATION: CEOS should consider developing an annual product, presentation, or other 
deliverable that is attuned to decision makers and that documents CEOS activities, accomplishments, and 
goals. 
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What are CEOS’s most important successes and accomplishments? 

Perhaps the most important success of CEOS is one of the goals implicit in its creation, i.e. success in 
providing an opportunity for space agencies to talk with each other, to collaborate in planning, and to 
exchange information on calibration/validation, distribution, data policy, cataloguing, and other matters. 
Another important success that is aligned with a CEOS strategic goal is the establishment of good 
communication with external organizations and communities to ensure mutual understanding of needs, 
requirements, and capabilities.  

Internally, the creation of the SIT, the establishment of the Virtual Constellations, the creation of the EO 
Handbook, the Data Democracy initiative, and the technical achievements of WGISS and WGCV are viewed 
as important successes. The Forest Carbon Initiative is widely viewed as a current success, as is the focus on 
climate, culminating in the recent creation of the Working Group on Climate. Respondents noted that the 
CEOS environment has facilitated the creation of these activities, but warned that creation is easy relative to 
the investment required to sustain them, and that the real test may lie there. 

Looking to the outside world, past leaders are nearly unanimous in pointing to the initiation of IGOS (and the 
side benefits of organizing the customers, including the formal recognition of the role of Affiliates and 
Associates with the creation of IGOS-P); the response of CEOS to GCOS (including the resulting drive 
toward coherence among users to provide consistent sets of requirements); and CEOS’s reinvention of itself 
to work toward GEO goals and in support of the GEO work plan. Respondents highlighted the fact that 
CEOS’s existence was fundamental to the successful creation of GEO and they value this accomplishment, 
while also acknowledging that GEO (and the CEOS relationship with GEO) still requires a lot of work. 

FINDING: CEOS has had significant successes both internally and externally, including its role in 
coordination among space agencies, the creation of IGOS and GEO, its response to GCOS, and in the 
Virtual Constellations, high-performing Working Groups, and recent initiatives in forest carbon and data 
democracy; sustaining these relationships and organizations may present challenges. 

RECOMMENDATION: The achievements that past leaders point to as CEOS major successes all speak 
directly to CEOS strategic objectives. Use the same lens as part of any process for selecting and shaping 
future activities. 

RECOMMENDATION: At present, the role of CEOS in important early developments in space-based 
Earth observations is not well recorded and not understood outside CEOS. Many in the first generation of 
CEOS leaders have retired or will do so soon. CEOS may wish to consider recording some of this 
information, both as an historical document and as a formal record of the organization’s origins and early 
development.  

What new initiatives should CEOS undertake in the next 3-5 years? 

The overwhelming consensus regarding new initiatives is that CEOS must do two things: 1) decide upon the 
means by which new initiatives are selected; and 2) meet the commitments that have already been made. 

There is clear concern that CEOS has made many commitments, including some that are established and 
others that are fairly new but regarded already as successes, and it is perceived that important activities like 
forest carbon, data democracy, climate change and climate architecture must not be compromised by a CEOS 
that is stretched too thin by competing demands. The call for a reliable process for selecting new initiatives 
arises partly from this concern and partly from the need to select rationally and wisely from among the many 
good ideas and externally-derived tasks and requirements that CEOS is being asked to handle.  

It is striking that, when asked what new things CEOS should do, the nearly unanimous response is one of 
caution. Superimposed upon this broad concern that CEOS needs to be strategic and thoughtful in its choices, 
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though, one new theme was in fact offered for consideration. Several respondents highlighted the societal 
importance of hazards and disaster monitoring and response, the need for predictive tools and coordination 
with the UN framework, and the extremely high value that space-based Earth observations bring to this area. 

FINDING: As also seen in the finding regarding objectives on the preceding page, the overwhelming 
consensus regarding new initiatives is that CEOS must do two things: 1) decide upon the means by which 
new initiatives are selected; and 2) meet the commitments that have already been made.  

RECOMMENDATION:  CEOS should develop and implement a process for selecting new activities and 
tasks. The process should be cognizant of potential scope creep, and should include an assessment of whether 
a proposed activity is supportive of CEOS objectives, whether there are appropriate resources for the activity, 
how CEOS will adjudicate among multiple good proposed activities, and how decisions on new activities 
will be taken. 

RECOMMENDATION: CEOS must meet the commitments that have already been made and ensure that 
current activities have both sufficient guidance and sufficient autonomy to succeed. 

FINDING: Hazards and disaster monitoring and response are an area offered for consideration as a new 
CEOS initiative. Space-based Earth observations bring extremely high value to this area of societal benefit. 

RECOMMENDATION: Once a process for deciding on new activities exists, evaluate whether hazards and 
disaster monitoring/response should constitute a new CEOS initiative. 

Are there opportunities for CEOS to improve its structure, functioning, and 
portfolio of activities? 

There is consensus that CEOS’s structure and organizational functioning need improvement.  Common 
issues articulated included aspects of structure and governance, participation, and better use of existing 
human resources in the working groups and virtual constellations.  

The most frequently-mentioned issues of CEOS structure and governance are 1) the lack of established 
process for decision making and selection of new activities; 2) confusion regarding leadership structure and 
responsibilities; and 3) the sense that the overall structure of CEOS has become extremely complicated and 
difficult to navigate, with two governing bodies, working groups, virtual constellations, and societal benefit 
areas, the connections among which are not clearly defined or managed.    

The need for a process for decision-making was emphasized once again in past leaders’ responses to 
questions regarding CEOS structure, functioning, and portfolio of activities. That this issue was raised by 
multiple individuals, at multiple points in the interview process, highlights its importance to CEOS’s future 
development. Please refer to the preceding section of this Annex for findings and recommendations from 
past CEOS leaders regarding this subject. 

There is general confusion regarding lines of authority, leadership and divisions of responsibilities among the 
CEOS Chair, the SIT Chair, the CEO, DCEO, and Executive Secretariat. There is a sense that the leadership 
structure of CEOS has become more complex as the organization has become more complex, in response to 
the need to manage external requirements while maintaining its internal goals. This is not uncommon as 
organizations grow, but it is cumbersome, and leads to confusion regarding decision-making and 
prioritization. It would be appropriate for CEOS to explicitly identify the organizational functions that it now 
needs, and to consider what structural elements would be required to support those functions. 

There is consensus that real technical coordination remains highly valuable. This function occurs 
predominantly through the Working Groups, Virtual Constellations, and SBAs, and the data strongly suggest 
that these need to be better utilized and empowered by the CEOS SEC and SIT. Multiple respondents 
suggested that better use be made of these groups, and that CEOS would benefit from delegating 
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responsibilities and authority to them, giving them both better guidance and more authority over their areas 
of expertise. Another point raised is that the Virtual Constellation concept has been widening, and now 
includes not only satellite constellations that need coordination, but also broad communities of practice. This 
represents a broadening of the original virtual constellation concept and it is not clear that the overall size or 
shape of the set has been considered.  

The data strongly suggest that there is a lack of common understanding regarding the roles, activities, and 
performance of the Societal Benefit Areas as distinct from other structural components of the organization, to 
the extent that different individuals shared very different perceptions regarding the number of SBAs, as well 
as their size, status (active, moribund, or never created), and leadership, and whether they should be 
continued.  

In overall terms, while looking for documentation regarding the various subgroups within CEOS, it was 
observed that some key CEOS structural components do not have defining terms of reference, or that these 
are out of date and do not reflect the changes that have occurred in response to the organizational demands 
placed upon CEOS by external organizations like GEO.  

Several concerns were articulated regarding member participation in CEOS. It is widely noted that many 
Associate and Affiliate members who formerly were active no longer attend CEOS meetings; it is often 
stated that this is because these organizations are now within GEO and GEO comes to the table for all, but 
this appears to be an assertion that has not yet been validated through discussion or correspondence with 
formerly-active full members, associates or affiliates.  Respondents also expressed the need for CEOS to turn 
more attention to other partners beside GEO. GCOS and UNFCCC were mentioned multiple times as partner 
organizations with high mutual value and visibility for CEOS. 

Some respondents also expressed a desire to evaluate the balance of R&D versus operational agencies, to 
reinvigorate the CEOS goal of space agency coordination in order to encourage active participation by more 
members, and to explore how to give smaller agencies more of a role.  

Frustration was expressed over the format of CEOS meetings, the chief complaint being that the meetings are 
dominated by reporting and review of tasks at the expense of discussion, coordination, and decision making, 
and that they contain repetitive material. Respondents expressed a strong desire to see CEOS actions receive 
an investment of time, tracking and measurement of progress that is in balance with the investment given to 
CEOS-GEO actions. 

FINDING: As also seen in the findings for preceding sections, CEOS lacks a process for decision-making 
and selection of new activities. 

RECOMMENDATION:  CEOS should develop and implement a process for selecting new activities and 
tasks. The process should be cognizant of potential scope creep, and should include an assessment of whether 
a proposed activity is supportive of CEOS objectives, whether there are appropriate resources for the activity, 
how CEOS will adjudicate among multiple good proposed activities, and how decisions on new activities 
will be taken. 

FINDING: There is confusion within CEOS regarding the complex leadership structure, with a lack of 
clarity regarding the respective roles, responsibilities and authorities of the CEOS Chair, SIT Chair, CEO, 
DCEO, and Executive Secretariat. 

FINDING: The overall structure of CEOS has become extremely complicated and difficult to navigate, with 
two governing bodies, working groups, virtual constellations, and societal benefit areas, the connections 
among which are not clearly defined or managed.   

RECOMMENDATION: CEOS should articulate the organizational functions and relationships that it needs 
in order to perform and sustain its work, and modify the leadership structure, organizational elements, and 

CSS Plenary Draft Annexes 
             2011-10-24 
                   A-185



 

 

connections as needed to support these functions. Terms of Reference should be created and/or updated and 
made accessible so that CEOS participants have a common understanding of these roles and responsibilities. 

FINDING: Participation in CEOS meetings by a number of full, affiliate and associate members has 
declined, and while there is anecdotal evidence that attributes this to participation in GEO, there is a paucity 
of evidence to confirm this assertion. 

RECOMMENDATION: As a follow-on to this Self Study, CEOS should reach out to affiliate and associate 
members and survey them to understand their reasons for no longer participating in CEOS. If there are non-
participating space agencies, these should be included in the follow-on. 

FINDING: There is frustration that CEOS meetings are repetitive dominated by reporting and review of 
routine task progress at the expense of discussion, coordination, and decision-making. 

RECOMMENDATION: Consider developing a unified meeting plan, in which the scope, format, and 
purpose of the CEOS Plenary and SIT meetings for the entire year are developed. Better define what needs to 
be addressed at SIT & Plenary meetings to create a complementary rather than repetitive structure, and revise 
the format of major meetings to reduce repetitition and reporting and to facilitate discussion and decision 
making. 
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Annex 5: List of Interviewees and Questions Used in Interviews   
 
The following individuals kindly consented to be interviewed as part of the CEOS Self 
Study. They provided much valuable insight, perspective and information, and we offer 
our sincere thanks for their participation.  
 
Post-2005 CEOS Leaders 

 
Briggs, Stephen (ESA) 
Camara, Gilberto (INPE) 
Dowreang, Darasri (GISTDA) 
Homma, Masanori (JAXA) 
Horikawa, Yasushi (JAXA) 
Kicza, Mary (NOAA) 
Liebig, Volker (ESA) 
Maruping, Pontsho (CSIR) 
Ryan, Barbara (then USGS, now WMO) 
Varotto, Conrado (CONAE) 
 
 

Past CEOS Leaders (Key Secretariat Roles) 
 
Ishida, Chu (JAXA) 
Shaffer, Lisa (NASA) 
Duchossois, Guy (ESA) 
 
 

Past CEOS Leader,  1996-2005 timeframe 
 
Withee, Greg (NOAA & USGS) 
Furuhama, Yoji (JAXA) 
Mohr, Tillmann (EUMETSAT) 
Fellous, Jean-Louis (CNES/ESA) 
Brachet, Gerard (CNES) 
Embleton, Brian (CSIRO) 
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Interview Questions for Pre-2005 CEOS Leaders 
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Version-2 (pre-2005 leaders) 

Committee on Earth Observation Satellites (CEOS) Self Study 
 
In February 2011, the incoming CEOS SIT Chair (Dr. Michael Freilich, NASA) proposed that 
CEOS conduct a "self study" to identify past successes, strengths, opportunities, challenges, and 
future initiatives.  The idea was welcomed by CEOS leadership and a Steering Committee was 
formed to lead the process, prepare a report, and present the findings at the CEOS Plenary in 
November, 2011. 
 
The goal of the study is to inform CEOS as it goes forward, through an analysis of lessons 
learned, input from past leaders, assessment of current CEOS interaction with customers and 
other organizations, and recommendations for potential changes and potential new initiatives for 
the next 5-7 years. 

The operating framework of the CEOS Self Study includes the Steering Committee and three 
Study Teams that are focusing on CEOS Executive Functions, Working Groups and SBAs, and 
Constellations, respectively. The analytic approach is to review and assess CEOS products and 
documents and to broadly canvass the CEOS community, CEOS stakeholders, and past CEOS 
leaders for their valuable perspectives, ideas, and input. 
 
The main output of the study will be a final report rendered by the Steering Committee that will 
analyze the input from the Study Teams and make recommendations for consideration by CEOS 
leadership. The final report will identify CEOS’s strengths, main challenges going forward, and 
strongest opportunities for new initiatives and activities in the coming years.  To develop the 
final report, the Steering Committee will draw on the full range of sources described in the 
paragraph above to extract common themes and to highlight emerging issues and opportunities. 
 
It is important to note that the final report will be a synthesis, not a compendium of material 
submitted by individuals. The report will fully and fairly incorporate the major issues and themes 
that are identified by past CEOS leaders as well as other sources of input. Since the report will 
provide a fusion of information derived from multiple sources, particular concerns or issues will 
not be attributed to specific individuals. In addition, please note that the interviews themselves 
will not be included verbatim in the Report. Recommendations contained in the report will be the 
product of the Steering Committee. 
 
In such cases where a direct quote is deemed to be of particular importance and value to the 
report, the Steering Committee may seek the permission of the originating individual to include 
the quote. The Steering Committee will not reproduce direct quotes or attributed material from 
any individual without the originator’s express written permission.   
 
This report will be for internal distribution only; it will not be distributed outside CEOS 
agencies. However, the intent is to publish an Executive Summary of the self study for 
distribution outside CEOS, summarizing key points and recommendations for potential changes 
and new initiatives.  
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Version-2 (pre-2005 leaders) 

Interview Questions 
 
Background for Questions 1 and 2: CEOS coordinates civil space-borne observations of the Earth. 
Participating agencies strive to address critical scientific questions and to plan satellite missions without 
unnecessary overlap. CEOS currently has three primary objectives in pursuing this goal: (1) To optimize 
benefits of space-borne Earth observations through cooperation of its Members in mission planning and 
in development of compatible data products, formats, services, applications and policies; (2) To serve as 
a focal point for international coordination of space-related Earth observation activities; and (3) To 
exchange policy and technical information to encourage complementarity and compatibility of 
observation and data exchange systems. 
 
Question 1: What was the perception of CEOS objectives at the time you were involved? 
Were these objectives formally stated? 
 
 
 
 
 
Question 2: Can you make any statements about the achievement of these objectives and 
the way the achievement was assessed? 
 
 
 
 
 
Background for Questions 3, 4 and 5: CEOS was established in September 1984 under the aegis of the 
G7 Economic Summit of Industrialized Nations, Working Group on Growth, Technology and 
Employment.  Since that time, CEOS has undergone significant change and added numerous functional 
groups.  The current organization includes 49 Members and Associates, a Strategic Implementation Team 
(SIT), four Working Groups and six Constellation Teams. Please refer to the CEOS Major Milestones and 
Turning Points (attached) for additional information. 
 
Question 3: CEOS membership has changed through the years, and CEOS now includes 
more structural components and activities than before. Have you followed the evolution of 
CEOS in the last ten years? If yes, how would you express the difference with respect to 
earlier periods? 
 
 
 
 
 
Question 4: In the course of its evolution, CEOS has become a recognized contributor, on 
behalf of the space agencies, to international endeavors like GEO, GCOS, UNFCCC and 
more. Based on your experience, would you recommend this outward trend be expanded, 
or do you recommend that CEOS be primarily an instrument of dialogue among space 
agencies on Earth Observation technical matters? 
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Version-2 (pre-2005 leaders) 

 
 
 
Question 5: Based upon your experience, how do you see the relation between CEOS and 
other coordination mechanisms, for example, CGMS or IOCCG? 
 
 
 
 
 
 
Background for Questions 6, 7, 8, 9 and 10: The self study is aimed at understanding CEOS’s near 
opportunities for improvement as well as its successes, and to identify potential changes that might be 
needed, as well as potential new initiatives.  
 
 
Question 6: What do you see as CEOS’s most important successes and/or accomplishments 
over the course of its history? 
 
 
 
 
 
Question 7: Recently, most of the contributions of CEOS agencies to international 
initiatives are linked to issues related to climate and environment. Do you see other key 
themes on which to focus our attention? 
 
 
 
 
 
Question 8: Are there any other points or issues you would like the Self Study team to 
address or consider? 
 
 
 
 
 
 
Thank you very much for providing input to this important study. 
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Committee on Earth Observation Satellites (CEOS) Self-Study 
 
In February 2011, the incoming CEOS SIT Chair (Dr. Michael Freilich, NASA) proposed that CEOS 
conduct a "self-study" to identify past successes, strengths, opportunities, challenges, and future 
initiatives.  The idea was welcomed by CEOS leadership and a Steering Committee was formed to lead 
the process, prepare a report, and present the findings at the CEOS Plenary in November, 2011. 
 
The goal of the study is to inform CEOS as it goes forward, through an analysis of lessons learned, 
input from past leaders, assessment of current CEOS interaction with customers and other 
organizations, and recommendations for potential changes and potential new initiatives for the next 5-7 
years. 

The operating framework of the CEOS Self-Study includes the Steering Committee and three Study 
Teams that are focusing on CEOS Executive Functions, Working Groups and SBAs, and 
Constellations, respectively. The analytic approach is to review and assess CEOS products and 
documents and to broadly canvass the CEOS community, CEOS stakeholders, and past CEOS leaders 
for their valuable perspectives, ideas, and input. 
 
The main output of the study will be a final report rendered by the Steering Committee that will 
analyze the input from the Study Teams and make  recommendations for consideration by CEOS 
leadership. The final report will identify CEOS’s strengths, main challenges going forward, and 
strongest opportunities for new initiatives and activities in the coming years.  To develop the final 
report, the Steering Committee will draw on the full range of sources described in the paragraph above 
to extract common themes and to highlight emerging issues and opportunities. 
 
It is important to note that the final report will be a synthesis, not a compendium of material submitted 
by individuals. The report will fully and fairly incorporate the major issues and themes that are 
identified by past CEOS leaders as well as other sources of input. Since the report will provide a fusion 
of information derived from multiple sources, particular concerns or issues will not be attributed to 
specific individuals. In addition, please note that the interviews themselves will not be included 
verbatim in the Report. Recommendations contained in the report will be the product of the Steering 
Committee. 
 
In such cases where a direct quote is deemed to be of particular importance and value to the report, the 
Steering Committee may seek the permission of the originating individual to include the quote. The 
Steering Committee will not reproduce direct quotes or attributed material from any individual without 
the originator’s express written permission.   
 
This report will be for internal distribution only; it will not be distributed outside CEOS agencies. 
However, the intent is to publish an Executive Summary of the self-study for distribution outside 
CEOS, summarizing key points and recommendations for potential changes and new initiatives.  
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Interview Questions 
 
Background for Questions 1 & 2: CEOS coordinates civil space-borne observations of the Earth. Participating 
agencies strive to address critical scientific questions and to plan satellite missions without unnecessary 
overlap. CEOS has three primary objectives in pursuing this goal: (1) To optimize benefits of space-borne Earth 
observations through cooperation of its Members in mission planning and in development of compatible data 
products, formats, services, applications and policies; (2) To serve as a focal point for international 
coordination of space-related Earth observation activities; and (3) To exchange policy and technical 
information to encourage complementarity and compatibility of observation and data exchange systems. 
 
Question 1: Does CEOS have clearly-defined objectives and do you believe these objectives have 
been met in the past or are being met now ? 
 
 
 
 
 
 
 
Question 2: Are CEOS's objectives consistent with the available resources (human, physical, 
fiscal, and informational) ?  
 
 
 
 
 
 
 
Background for Question 3: CEOS currently manages it own website (www.ceos.org), produces a bi-yearly 
newsletter, produces an annual work plan with identified objectives and expected outcomes, and tracks an 
annual list of critical actions linked to GEO.  All of these products are aimed at measuring and documenting 
CEOS progress towards its goal of addressing critical questions and planning satellite missions without 
unnecessary overlap. 
 
Question 3: How did CEOS measure and document its progress toward goals in the past and do 
you view the current process as effective ? 
 
 
 
 
 
 
 
Background for Questions 4, 5, 6, 7, and 8: CEOS was established in September 1984 under the aegis of the G7 
Economic Summit of Industrial Nations, Working Group on Growth, Technology and Employment.  Since that 
time, CEOS has undergone significant change and added numerous functional groups.  These include the 
Strategic Implementation Team (SIT), several Working Groups and several Constellation Teams. Please refer to 
the CEOS Major Milestones and Turning Points (Attached) for additional information.  The self study is aimed 
at understanding CEOS’s near opportunities for improvement as well as its successes, and to identify potential 
changes that might be needed, as well as potential new initiatives.  
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Question 4: What do you see as CEOS’s most important successes and/or accomplishments over 
the course of its history to date ? 
 
 
 
 
 
 
 
Question 5: What are the most important new initiatives for CEOS to set for the next 3-5 years ? 
 
 
 
 
 
 
 
Question 6: What are the most important opportunities for CEOS to improve its structure, 
scope, number of activities, or any other factors  over the next 3-5 years ? 
 
 
 
 
 
 
 
Question 7: Are there any activities CEOS is currently undertaking that no longer provide value 
to the organization and should thus be ceased ? 
 
 
 
 
 
 
 
Question 8: What other points or issues would you suggest the Self-Study team address or 
consider ? 
 
 
 
 
 
 
 
Thank you very much for providing input to this important study. 
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