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Second Evaluation of GEOSS Implementation

The Plenary is requested to take note of the Report of the Mid-term Evaluation of GEOSS
Implementation (Enclosure 1), as complemented by the Report Transmittal Letter from the M&E
Working Group co-chairs to the Executive Committee (Enclosure 2). The revised document includes,
as Enclosure 3, the Executive Committee managerial response to the Report:

1 INTRODUCTION AND BACKGROUND

The overall approach to GEOSS Monitoring and Evaluation, approved by GEO-VI, is contained in
the “GEOSS Monitoring and Evaluation framework Document”, and constitutes the basis for the
performance of yearly evaluations. The first evaluation, the “mid-term assessment”, took place in 2010
and the process will continue until the final evaluation planned in 2015.

For each of these subsequent evaluations a dedicated Evaluation Team will be appointed, with the
responsibility of conducting the evaluation and producing the corresponding report.

The purpose of the second evaluation, endorsed by GEO-VII, was to assess the progress towards
GEOSS implementation in the areas of Architecture and Data Management (ADM), having as the
reference the corresponding GEOSS strategic targets for 2015..

The Evaluation Team members were nominated by GEO principals.

The evaluation process was initiated at the Monitoring and Evaluation meeting, held in Geneva on 17-
19 November 2010 and the Evaluation Team provided its final report on June 16, 2011.

2 SECOND EVALUATION OF GEOSS IMPLEMENTATION

The Evaluation Team developed the detailed evaluation plan for the second evaluation and, in
accordance with the approved M&E Framework, the plan was reviewed and approved by the M&E
Working Group.

The Evaluation Team then proceeded in implementing the Plan, starting with the collection of the
information on which to base analysis and assessment, using different sources:

e Review of GEO Documents;

e Assesment of GEO Work Plan tasks;
e Literature Review;

o Key informant Interviews;

e Surveys;

e Atest case.

To synthesize and aggregate the results from the analysis of the data collected, the Team adopted the
concept of Figures of Merit (FOM), as numerical metrics to describe the progress of GEOSS ADM
along several complementary axes, as follow:

e Completeness of Function;

e Sustainability;
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Operational Availability;
e Content Availability;

o Usability;

o Data quality assurance;

e Technical Currency;

e Fit for purpose;

e System Maturity Level.

Before the official issue of the report, the final draft has undergone a factual review by the GEO
Secretariat Experts and has been provided to the M&E Working Group that, in its meeting from 1 to 3
June, reviewed the report and wrote the formal transmittal letter to the Executive Committee.

In accordance to the agreed timeline, the Evaluation Team issued the final evaluation report on June
16™ . The Team also issued a “Lessons Learned Document” that has been reviewed by the M&E
Working Group and is being considered in the course of the design for the third evaluation.

Enclosure 1) contains the Report of the Second Evaluation of GEOSS Implementation, Enclosure 2)
the letter with which the M&E Working Group co-chairs transmitted the Report to the Executive
Committee.

3 EXECUTIVE COMMITTEE RESPONSE TO THE REPORT OF THE SECOND
EVALUATION OF GEOSS IMPLEMENTATION

The Report of the Second evaluation of GEOSS implementation was presented to the Executive
Committee at its 22™ meeting in July 2011 and thoroughly discussed. It is the general view of the
Executive Committee that the recommendations contained in the Report should be addressed by GEO
at the highest level.

The Executive Committee has elaborated, in accordance to the procedure approved by GEO-VI, a
managerial response, outlining the lines along which the recommendations should be implemented,
(Enclosure 3).

ENCLOSURES
1. Report of the Second Evaluation of GEOSS Implementation;
2. Report Transmittal Letter from the M&E Working Group co-chairs to the Executive Committee;

3. Executive Committee response to the Report of the Second Evaluation of GEOSS Implementation.
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ENCLOSURE 1

REPORT OF THE MID-TERM EVALUATION OF GEOSS IMPLEMENTATION

(pdf document attached)
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The GEOSS Architecture and Data Management Evaluatas performed under an
aggressive schedule in order to be available ®ntketing of the GEO Executive
Committee in July 2011, in time to be submittedetther with the Executive Committee
managerial response, to the GEO VIII Plenary in &oker 2011 in Istanbul. The
Evaluation Team and the GEO Secretariat respondedyvace and dedication to meet
these demands, and the report that follows istartesy to their efforts.

The evaluation was the first of five evaluationsamended by the Monitoring and
Evaluation Working Group, after the Midterm Evaloatconducted in 2010 and
provides an understanding of the state of affaite mespect to GEOSS Architecture and
Data Management.

As with many other parts of GEO, the Evaluationmesas comprised of volunteers
from Member Agencies and Participating Organizatidn addition to their hard work
and expertise, team members were distinguishetésygood humour and good will. |
think | can speak for them in all sincerity in refog that we enjoyed the experience and
in meeting and working with one another.

Given the importance of evaluation in ensuringghecess of GEO and GEOSS, and the
positive experience this evaluation has been, berage other members of the Earth
science community to volunteer for subsequent ex@lns.

Sincerely,
<l [ oy i L7 A7 ¢ . G,
Tl e e el '
D'-‘n-".:ir"'l anglois (Canada) Co-Chair Vars Ingolff Fidg (Norway hair
7 7 / 4#.
—;é‘ .._ﬁ f)éf\—»- e ot s |
& _F hin Lever (LISA) Ciuido l)tz/lhw f(:uman\/
s g |
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1. Executive Summary

1.1. Purpose

This report provides the results of a second evianaf the Global Earth
Observation System of Systems (GEOSS). BasedeoMlidl- Term Evaluation, the
Monitoring and Evaluation Working Group recommentieelassessment in 2011 of
the progress towards GEOSS implementation in thasaof Architecture and Data
Management (ADM). The GEO Plenary, while endorshegMid-Term Evaluation,
accepted this recommendation and established the R@aluation Team. In
particular this report assesses the ADM area fmmaprehensive strategy for the
“monitoring of performance against defined requieets and intended benefits” as
stated in the GEOSS 10-Year Implementation Plaherl0-Year Implementation
Plan Reference Document and the GEOSS StrateggefBaand as further defined in
the GEOSS Monitoring and Evaluation Framework Doeain This evaluation is the
first in a regular cycle of evaluating the implertagion of GEOSS by assessing
progress made towards achieving strategic targedecietal Benefit Areas (SBAS)
and Transverse Areas (TAs). The primary audieacéhfs evaluation report is the
GEO Plenary and Principals of GEO Members and déhaating Organizations. The
final report will be made available to this audierthrough the normal channels of
distribution of Plenary documents.

This evaluation did not specifically address thegilale value added by the GEOSS
or other topics relevant to the GEOSS in generahSopics were partly covered in
the Mid-term Evaluation, and the Evaluation Tearpezts that the value added
question will be taken up during the evaluatiorthaf SBA’s. However, many key
informants expressed views and these have been atpaahin the report.

1.2. Overview

The evaluation of the GEOSS Architecture and Dasamadgement (ADM) took place
over a period of seven months, from November 201day 2011. The team was
comprised of members from Japan, Australia, Soditica# Italy, Germany, Norway,
Brazil, the United States and Canada. The evaluaiam met in person three times
during the seven month period and conducted weeldgonferences. The principal
data gathering instruments included surveys, doatinexiews, and a set of formal
interviews. These data gathering instruments wapparted by other analysis as was
deemed necessary by the evaluation team. The ¢asueam Co-Chairs reported
back to the Monitoring and Evaluation Working Grdwpce during the evaluation,
and once again upon the preparation of its findarmgs recommendations.

1.3. Approach

The following were the principal sources of datd arformation that were used to
answer the evaluation questions. Not all sounare used for every question;
however, multiple sources were used wherever plesagba control against the
inherent biases of any particular source or me{ta@hgulation).
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Review of GEO documents

Documents that were reviewed included all GEO fational documents, e.g.
Ministerial declarations, the EOSS 10 year Implementation Pkamd thelO year
Implementation Plan Reference Documém GEOSS Strategic Targe#dl, Work
Plans and Task Sheets, tBEOSS Roadmaprogress Reports, meeting reports from
Plenaries, Executive Committee and other GEO Coteesf and other documents as
required.

Key informant interviews

Interviews were conducted with a sample of: GEOr&adat staff (past and current),
members of GEO Committees, leads for GEO Tasks/eamhparticipants in GEO
Tasks, and members of user communities. Interviegre generally used for the
gualitative identification of issues and themebleathan as the basis for statistical
inference.

Sample surveys of selected communities

Surveys were used as a means for obtaining moreseqtative data than is possible
through other means. Web-based surveys wereassaaneans for obtaining
representative data. Although the evaluation t&ared severe time and resource
limitations, the following three surveys were cootéa:

* The main survey, also called ADM survey, was semhore than 4,000 email
addresses provided by the GEO Secretariat;

» The survey was also sent to the participants o88rd International Symposium
on Remote Sensing of Environment (ISRSE) in Strigaly,in May 2009;

» The survey was run through laptops available aEgmth Science Information
Platform (ESIP) Conference in Washington DC, USAJanuary 2011.

Target/Task Matchup and Task Assessment

As part of the evaluation team’s analysis processaiching” of GEOSS Strategic
Targets Outcomes (which will demonstrate successlieving the Targets - the
points following the phrase “This will be demonsgtchby...” in the Targets
document) vs. Subtasks and Overarching Tasks n@dertaken to answer the
following question chain from the Question FramewoAre subtasks and
overarching tasks (Work Plan) tied to Target outesitBtrategic Target Document)?
(To what extent are the Work Plan tasks refleabivthe actions required to achieve
the Strategic Targets?) For the Task Assessriéttie evaluation focused on the
progress made up to 2010 by analyzing GEO VI an® GH results. The evaluators
who evaluated the “Targets” were also asked toidenJask Assessment. The
fundamental question of TA is “To what extent h#we tasks/subtasks satisfied the
strategic targets?” The evaluators were askedadegthe progress of the nine
overarching tasks against the Strategic Targetomas and the visions of the Cape
Town Declaration.

Literature Review

Team members were asked to search the open sciditeifature for technical or
policy articles that were relevant to the Architeetand Data Management of
June 2011 Page 2
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GEOSS. The members reviewed the articles usimegiaw guide from the prior
mid-term evaluation. This guide looked for genérahds of progress in the
implementation of the ADM segment.

Case studies

A test case was undertaken as a means to addrestsong of ease when accessing a
dataset given the current Architecture and Dataddament construct of GEOSS.
The organization of one of the Evaluation Team mensilvas asked to conduct a test
case to evaluate the utility of GEOSS in a simalabeit plausible, application of
GEOSS. Members of the organization were askethv¥gsion a particular scenario in
which environmental information (e.g. oceanograpaimospheric) would be needed
to support the mission, craft a set of questioresigs to be posed to GEOSS, and
then query GEOSS for the desired information. @kgected result of the test was
used as an indicator of the ability of GEOSS tamethe required information and
the utility and usability of the GEOSS Common Isfracture.

In connection with the March 11, 2011, earthquakéapan, the Evaluation Team
asked the Japanese member if decision-makers US&SEor any purpose. The
GEO home page has a Geohazards Supersite arigbthismportant and interesting
to know how the site and the data are being e>qadily the real users.

The results from this mini-survey came in too kat&e considered for the FOM
scores.

Synthesis

To synthesize and aggregate the indicators fronmtngry vectors described above,
the Team adopted the concept of Figures of Me@\f as numerical metrics of the
success of the ADM along several complementary, assfollow:

» Completeness of Function.

» Sustainability.

» Operational Availability.

» Content Availability.

* Usability.

» Data quality assurance.

* Technical Currency.

» Fit for purpose.

» System Maturity Level.

To clarify the approach, the following figure isepented, which represents the logical
flow from the inquiry vectors to the activities th@moduced the information content of
this report. To wit, the inquiry vectors collectedv data and information that were
used to conduct the FOM Assessment, along with Qotflitative and
Quantitative/Statistical Assessments.
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Literature
Review

Interviews

FOM Assessment

Assessment
Quanttative,

Target/Task _— Statistical
Matching
et Assessment

1.4.  Summary of findings 4. Will Strategic Outcomes be met by
20157

All subtasks under GEOSS ADM have some
relevance to either the Strategic Target Outcomes 7o.00%
the Cape Town Declaration. Generally, the target >
task alignment is good. Eight of the nine outcome 4.00%
from the GEOSS Strategic Targets are directly 30.00%
addressed by at least three overarching tasks. Th % "
match between tasks and target outcomes varies| o.o0%
considerably and the GEOSS ADM tasks would

benefit from a structured gap analysis.

Progress made against the outcomes of the ovengrtdsks seems to be moderate.
There are differences in the opinions of some unt@rees and the survey respondents
on this.

Although there have been individual achievemehisjnterviewees and the external
evaluators appear to have a less positive evatuafithe progress than do the survey
respondents.

The moderate progress is substantively differemhfthe ratings of the ADM tasks in
the annual Work Plan Progress Reports. In ther]attebut one ADM task were rated
with progress very good to excellent in both th672Q@009 and 2009-2011 Progress
reports (the one task was rated as progressingitiuheed for more effort).

Interviews Survey
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The fifth outcome under Architecture: “Compreheerspap analysis and gap filling,
integrated across all Societal Benefit Areas, iditig issues pertaining to operational
redundancy and succession planning (especiallyw#hect to space missions) for
systems and products” is not directly addressednyysubtask and indirectly by only
three subtasks of the 29 tasks and subtasks.isTbassidered a significant finding,
which suggests that there is no concerted actiwijo gap analysis and the ADM
effort may be proceeding without clear direction.

The high number of answers in the groups “don’tkhor “cannot answer”
introduces uncertainty into the results. They e an indication of limited
knowledge and experience with GEOSS.

Those who are “experts” see more progress thar twhs are “users”. A test case
conducted for the evaluation team by a group ofsu@ibject matter experts in the
field of applied oceanography and meteorology) meiteed that GEOSS “appears to
us to be a difficult, time-consuming and non-irittgtsystem.” On the other hand, a
response from Japanese earthquake experts to #oqueesking about the usefulness
of the GEOSS Supersite in analyzing the Japanetejeake of 11 March 2011
elicited praise for the timeliness, accuracy arefulaess of data.

Progress of ADM towards the Strategic Targets oug®is moderate. Important
aspects such as “Completeness of Function”, “Operatand Content Availability”
and “Usability” are negatively evaluated. Survegulés are more positive than
interview results. Real use (test case and othiderue) shows negative evaluations
and shortcomings in content availability and cortgsiess of function.

The present progress reporting against Tasks,uthit uses a standard form, does
not allow for a quantitative evaluation of progreBlse internal progress reporting
appears at times to be more positive than whaethatuation has revealed.

The Architecture Implementation Pilot (AIP) doeg seem to be sufficiently open a
process to be of value to a larger audience. Tarerdifferences between what is
reported to the GEO Secretariat against plans drad was found by the evaluation
as substantive performance measures, outputs doohoes.

As a practical tool the GEOSS website seems tes®user-friendly than other web-
based search engines, such as Google, Yahoo!dBiDggpile.

The operational availability of the GEOSS datasets varied. In several instances
the database was unavailable for extended perioiis .

For certain users the Registry has made it easi@nd information. Others found it
difficult to find information which they themselvésd registered.

Technical currency may not be as advanced as s&@SS community members
believe. More work is needed on open standardpad source software.

Data sharing as a GEOSS principle seems to haagedra change in mindset, mainly
through constant shift of policies by GEO Membaerd Rarticipating Organizations.

June 2011 Page 5
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The current opinion of survey respondents of hawgh are today belies the popular
opinion that GEOSS will achieve its targets for 20ILhere is a large gap between
what is available today and what is necessary todten 2015.

Finally, the Figure of Merit analysis yielded tra@léwing results (on a scale of -5
(very poor) to 0 (neutral) to +5 (excellent)):

[y

* i

K
IIIIIIIF

1
un

The overall average of FOM is 0.34, implying tHae GEOSS ADM implementation
is slightly better than neutral in rating.

1.5.

Conclusions and Recommendations

CONCLUSION

SUPPORTING FINDINGS

RECOMMENDATIONS

There is no clear
evidence that the
ADM Strategic

Targets will be met by
2015.

Progress of ADM towards the Strategic
Targets outcomes is moderate. Importa
aspects such as “Completeness of
Function”, “Operational and Content
Availability” and “Usability” are
negatively evaluated. Survey results are
more positive than interview results. Re
use (test case and other evidence) sho
negative evaluations and shortcomings
content availability and completeness o
function.

Recommendation 1 GEOSS
niactivities must have clearly define
goals, with performance indicatorg
and measurable tasks, aligned wit
the ADM Strategic Targets.

=3

h

ARecommendation 2 Formation of

v&rovider-to-End-User projects with

irPerformance Indicators and clearl
defined goals.

The User Interface is
difficult to use
because it does not
follow good human
factors engineering
practices.

The most telling indicator of the state of]
use of the GEOSS user interface was
from the Test Case. As noted previous
the testers were unable to produce any
result from the GEOSS, due to the
complexity of the interface and the acce
mechanisms. The cause of the difficulty

Recommendation 3The
Evaluation Team recommends th3
ythe usability issue be re-evaluated
by a Human-Computer Interface
(HCI) expert group, as the sole
skocus of that evaluation, a topic th
was beyond the scope or skill set
this Evaluation Team. An HCI

—

at
of

of use could range from the interface

June 2011
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CONCLUSION

SUPPORTING FINDINGS

RECOMMENDATIONS

itself, the way the GCI returns the result
the way the holdings are managed and
accessed, or otherwise. The Evaluation
Team believes that prior usability tests
may have been inadvertently biased by
employing a control group that had
extraordinary ability to use the system.

sgroup would evaluate the GEOSS|
user interface through a set of
usability and ergonomics factors,
with recommendations that could
range from simple tweaks to
wholesale redesign.

Although the
implementation of the
GCl provides a

standard infrastructure

and platform, there is
not a uniform,
consistent way that
data are registered,
stored, and accessed.

Numerous responses in interviews
indicated that the GEO data sets are
virtually inaccessible, and certainly not
an aggregated top level. The test case
also pointed to the difficulty of retrieving
data to answer specific questions.

The GClI registry consists of pointers to
external data sources, and the data in
those external data sources can vary
widely, with no consistent means of
storage or access. There are not any
machine-machine services that would
permit the user to mine the underlying
distributed data repositories. Although
the Clearinghouse contains metadata
records that are mined from the
repositories, again the user cannot get 1
the final data other than by enacting
multiple brute force searches against th
end storage areas.

What is missing is the capability to acce
a geographic area (e.g. a rectangle) an
retrieve all parameters (along with their
coordinates) therein. This type of
function is commonly provided in
geospatial information systems (such a
GIS or Google Earth), albeit on a smallg
scale.

Recommendation 4 The
Evaluation Team recommends thg
atGEO undertake a pilot project to (
implement a geospatial browser ir
the GClI that is capable of renderin
thematic layers from GEO data
holdings, (2) standardize a subset
GEO data holdings accessible
through the geospatial browser, (3
develop a way ahead so that the
majority of GEO data holdings are|
accessible in this manner.

o

[}

b

—

of

~

Lack of Systems
Engineering Rigor

Numerous findings indicated that,
although a working GCI was in place,
there was not a clear plan to identify an
fill gaps, nor was there a high expectati
that the adequate architecture would be
implemented by 2015. Although there
was also significant documented
resistance to the overly prescriptive
processes of GEO, there still remains a
unfilled need to document and follow arj
unambiguous systems engineering
process. Systems Engineering is
inclusive of requirements elicitation and
management, design, requirements
traceability to system/subsystem
elements, integration, deployment, and
life cycle management.

Recommendation 5 A Systems
Engineering Working Group be
destablished to revisit the efforts to
prdate and map them to a defined
Systems Engineering process,
resulting in a plan of action for
GEOSS implementation.

=]
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CONCLUSION

SUPPORTING FINDINGS

RECOMMENDATIONS

Technology employed
by GEOSS is not
current.

Although the Evaluation Team was not
able to analyze design documents, the
interviews produced anecdotal evidencg
that the GClI is using technology which
lags by at least a partial generation.
Specific examples of technology that is

the semantic web and data brokering.
Also, as far as the Evaluation Team wa
able to discern, current generation
implementation techniques such as Opg
Source Software and Agile Programmin
were not used. The Team believes that
current generation methodologies were
used it could improve the likelihood of
attaining an implementation that keeps
pace with user requirements.

current, but not employed by the GCI afjerecommends that GEO issue a

Recommendation 6 The
Evaluation Team recommends thg

2 current generation technology be
targeted for utilization by the
Systems Engineering Working
Group. The Team also

policy requiring that all software in
5 the GCI be made Open Source an

available to GEO member
Brorganizations.

g
if

Data may exist but it
is difficult to find.

Test Case.

Recommendation 7 Data retrieval,
and the catalogue of archive data
with metadata, should be improve
to meet user requirements and
needs.

joN

There is no formal

process by which gap
between Targets and
Tasks are addressed.

The fifth outcome under Architecture:

5 “Comprehensive gap analysis and gap
filling, integrated across all Societal
Benefit Areas, including issues pertainir]
to operational redundancy and success
planning (especially with respect to spa
missions) for systems and products” is
addressed. Target Task matching and
interviewees indicated that this outcome

directly addressed by any subtask and
indirectly by only three subtasks of the 2
tasks and subtasks. This suggests that
there is no concerted activity to do gap
analysis and the ADM effort may be
proceeding without clear direction.

from the GEOSS Strategic Targets is not(as is seen with ESA/EU/GMES).

Recommendation 8 The gap
analysis/filling, Target/Task
matchup software developed by
glapan should be modified to meet
aife requirements.
ce
ndRecommendation 9 Project
proposals should identify gaps an
the impact this will have on fundin

[(®]

29

The present progress
reporting against
Tasks Sheets,
although it uses a
standard form, does
not allow for a
guantitative evaluatior]
of progress

The moderate progress is substantively|
different from the ratings of the ADM
tasks in the annual Work Plan Progress|
Reports.

GEO appears to have no formal proces
by which progress against qualitative
performance measures may be evaluat
The internal progress reporting appears
times to be more positive than what thig
evaluation has revealed.

The progress of the overarching tasks
seem to be moderate, however there is
difference of opinion between
interviewees and survey respondents o

Recommendation 10GEO
implement a progress reporting
system for all Tasks that measure
progress against milestones, repo
important issues and give

5 confirmed or revised plans for
further work. The Task Leads

pghould be asked to grade their

qirogress .

—
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CONCLUSION

SUPPORTING FINDINGS

RECOMMENDATIONS

this. Despite the fact that the interviewe
point to some achievements, they, as wi
as the external evaluators, appear to hg
a less positive evaluation of the progres
than the survey respondents. The rating
of the ADM tasks in the annual Work
Plan Progress Reports also seem to be
odds with the interviewees.

es
ell
ve

n

S

at

The capabilities of
GEOSS are not well
communicated to the
global community.

The number of survey respondents whq
reported “don’t know” or could not
answer specific question about GEOSS|

test case and the Japanese use of the (
Hazards super site.

The difference in success reported by the

Recommendation 11 GEO create
a communications plan which

. clearly identifies GEOSS, its
capabilities, and its data content.

5EO

Commercial and
intellectual property
rights are perceived a
a barrier to publishing
data in GEOSS

The question “If you are a data provider
do you publish your datasets through

5 GEOSS?” was answered negatively by
large majority of the respondents. The
reasons given included “My system is n
for public access”, “I did not know |
could do it”, “Too political”, “Difficulty
in quality control”, “My data is
proprietary and under copyright” and “I
do not know how to make my data set
compliant”. Approximately 20% said the
do not publish their data because of
commercial and intellectual property
rights.

, Recommendation 12Pay
attention to the implementation of

athe GEOSS Data Sharing Action
Plan!

ot

GEOSS has both
direct and indirect
effects

Through numerous interview responses
the Evaluation Team was made aware
primary and secondary effects of GEOS
including its Architecture and Data
Management components. The
promotion of the GCI has led to
widespread adoption of interoperability
standards. The US Geological Survey
decision to release all LANDSAT on the
web was a direct result of GEOSS,
referred to as “a catalyst effect.” A
general change of mindset has resulted
from GEOSS; the need of a global
coordination is now widely recognized.
Human networks have been organized,
contributing to the understanding of the
present status and the trend in global
scale, and the consideration and
exploration of different ideas to respond
to the common issues.

, The Team has no specific
bfrecommendation on this
S)bservation.

*http://www.earthobservations.org/documents/gecQYiilGEOSS%20Data%20Sharing%20Action%2

OPlan%20Rev2.pdf
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2. Introduction

This evaluation of Architecture and Data ManagenfadtM) is the second in a
regular cycle of evaluating the implementation &@SS by assessing progress made
towards achieving strategic targets in SBAs and. P&ssuch, the evaluation is a
continuation of the implementation of a comprehessirategy for the “monitoring

of performance against defined requirements arehded benefits?”

2.1. Objectives

The evaluation had two objectives:

1. Assess GEOSS progress towards delivering outpatsiemeving outcomes
under the selected SBAs and TA targets.

2. Evaluate whether the ADM Strategic Targets as atigrelefined are to be
met in 2015.

This evaluation did specifically address the pdssialue added by the GEOSS or
other topics relevant to the GEOSS in general. $opoics were partly covered in the
Mid-term Evaluation, and the Evaluation Team expétat the value added question
will be taken up during the evaluation of the SBA*®wever, many key informants
expressed views and these have been summarizee iagort

2.1.1. Expected audience / users of the evaluation report

The primary audience for the evaluation reporhé&s@&roup on Earth Observations
(GEO) Plenary and Principals of GEO Members antidiaaiting Organizations..
The final report of the second evaluation will bada available to this audience
through the normal channels of distribution of Rigndocuments.

The secondary audience of the evaluation repdheivarious GEO bodies
responsible for implementing GEOSS.

2.1.2. Expected use of the evaluation findings

The findings and recommendations of the secondiatiah are expected to be used
to inform decisions concerning possible changegsE® governance, planning and
reporting processes, or other aspects of the impi¢ation of GEOSS.

2 As stated in the Global Earth Observation SystéBystems (GEOSS) 10-Year Implementation Plan
and 10-Year Implementation Plan Reference Docunaemtas further defined in the GEOSS
Monitoring and Evaluation Framework Document.
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2.2.  Structure of the report

Scope of work and important definitions are giveriChapter 4; Chapter 5
summarizes the tools and approach used by the &i@iuream; Chapter 6 gives
results and findings of the analysis and Chapwv&s conclusions and
recommendations. Annexes are found in Chapterc8jding memos by Team
Members with analysis results. Most text in thesenos is found under separate
headings in the report: Methodological descriptiaresextracted into Chapter 5 and
the analysis results into different sections of i2ba6.

June 2011 Page 11

GEOSS Architecture and Data Management Evaluation



3. Scope and description of activities evaluated

As described in the GEOSS Monitoring and Evaluakamework Document, the
primary focus of the second evaluation was to asgexgress towards delivering
outputs and achieving outcomes under the TA tafets

. Architecture

. Data Management.

Figure 2: GEOSS works in nine Societal Benefit
Areas and five Transverse Areas which support all
of the SBAs.

Source: Y. Gevorgyan; GEOSS Evaluation Team

3.1. Dé¢finition of Architecture and Data Management

In the discipline of Enterprise Architecture, tleenh “architecture” refers to an
intellectual construct that describes the desighraake-up of the enterprise and its
component parts (people, processes, documentsnsystiata, software applications,
products, IT infrastructure).

In the GEOSS evaluation, the term “architecturéén®to the items themselves being
described; that is, the architecture equals theisitipn and operational processes,
documents, systems, data, software applicationglupts, and IT infrastructure.

Therefore, the evaluation of the GEOSS Architectnvelves the heuristic
assignment of value to the aggregate of the foligwi

= Acquisition processes

o0 Specification, development, procurement, modifaatideployment,
and maintenance

0 Acquisition of the other items in the architecture
= Operational processes
0 Use of IT resources to perform a specific GEO esldunction
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= Data production, data basing, building informatoaducts
= Documents
0 GEOSS specifications, agreements, designs
= Systems
0 Integrated subsets of GEOSS
= Data
0 Any data produced in the operation of GEOSS systems
0 Metadata
= Software applications
0 Custom GEOSS software
o Commercial software
o0 System-level integrative software
Products

o0 Any information-laden content that is produced byos GEOSS in
support of one of the GEO Societal Benefit Areas.

IT Infrastructure
0 Any other IT items required for the function of GE®
o Communications, networks, etc.

3.2. Figuresof Merit (FOM)

The approach to examining the overall wellness,etaness, omerit of the
GEOSS Architecture and Data Management componenters on the evaluation of
nine defined metric indicators, referred to as Feguof Merit, defined as follows:

1. Completeness of Function.Represents the degree to which the GEOSS meets
the perceived need; i.e. how fully the system i but. Refers taapacityand
capability.

2. Sustainability. Refers to the degree to which the GEOSS contiibwtould be
able to maintain system components, including easipplication software,
infrastructure, data elements, acquisition procesggerational processes,
documentation, subsystems, and products. Thitesgxtent to which GEO and
its participants can provide a systematic capatitit life cycle maintenance of
the GEOSS.

3. Operational Availability. Refers to the degree of robustness of the GE@SS i
performing its operations and meeting the GEOSSions TypicallyOperational
Availability is represented as a percentage of time systerarksng and available;
in this evaluation, Operational Availability willbinferred from other indicators
of availability (e.g. a percentage of links thature usable data.)

4. Content Availability. Refers to an indication of the volume and avdilstof
GEOSS content, whether data or information produktdicators will include
percentage of products that are registered fomplkeal set of data providers.
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Usability. An indicator of a typical user's satisfactioruse of the GEOSS.
Indicators would include response time, perceieskef use

Data quality assurance. Refers to the perceived level of quality of GEQa$&
holdings, as evidenced lye existence of a quality standaadd confidence that
the data is current and up to date.

Technical Currency. An indicator of the extent to which the GEOSS syst
technology uses state of the art practices andiptés.

Fit for purpose. Indicator of whether the system and its conterdgstrthe needs
of the users. This indicator refersaiignment,as compared tcompletenesisee
FOM #1, Completeness, which measwagacityandcapability). To wit, FOM
#1 asks “Does the system do what was intendedébintagrators?” and FOM #8
asks, “Does the system do what the user needs?”

System Maturity Level. An indicator of the degree to which an individual
component or the system as a whole exhibits intedrsystem of system
characteristics, as opposed to stovepiped.

3.3.  GEOSS Maturity I ndex

One means of evaluation was the “GEOSS MaturitgXida linear scale to indicate
the degree of integration of a given system ineoGEOSS System of Systems. The
descriptors are shown following, in increasing orde

Identification: Organization/system has identifredources and provided basic
information for further contact. Little/no direat@ess to data or services. Web
pages and documents predominate. (e.g. Web model)

Affiliation: Organization/system has branded cdmnitions with a common group
identity (GEOSS) for recognition. Information aceesd technology are limited
but diverse. Integration of resource content ifaift. (e.g. Membership model)

Confederation: Organization/system has adoptedrarmmn approach but retained
rights of self-governance, access terms, and téopypolnformation access is
enhanced but multiple interfaces predominate. ek can assemble interfaces
to multiple systems in weeks (e.g. Community oétast model)

Federation: Organization/system has agreed to aawpinon practices, data access
principles, terminology, devolving some authorityat common governance body.
Information content and services are well-descrifvedl some common interfaces
and formats are deployed by requirement. Integsatan assemble interfaces to
diverse systems in days (e.g. Governmental or psajaal network model)

Integrated System-of-Systems: Organization/systasneincapsulated systems and
offers standardized service interfaces to processss data with identified and
common semantics and common format/syntax. Datasaautlles are deployed
transparently across all systems. Client softwarebe deployed to access diverse
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system interfaces in real-time based on familidtepas (e.g. Enterprise System
model, System-of-Systems model)

Policy: accessibility, governance

GEOSS Maturity Model

Integrated
System-of-Systems

Federation

Confederation

Identification

Technology: complexity, adaptability
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4. Evaluation approach and methodology

The following were the principal sources of datd aformation that were used to
answer the evaluation questions. Not all sounare used for every question;
however multiple sources were used wherever pa@sagh control against the
inherent biases of any particular source or meftra@hgulation).

Data and information collected in support of thalaation were maintained and
made available to all members of the EvaluatiomT#a&ough an electronic registry.

Information provided through interviews or surveyss secured to ensure
confidentiality of informants/participants. If arsple was too small to ensure
confidentiality of the respondents that sample aggregated to a higher level.

The following figure shows the logical flow fromehnquiry vectors to the activities

Qualitative
Assessment

Assessment
Quantitative/

Target/Task " Statistical
Matching

Asspssment

that produced the information content of this répdro wit, the inquiry vectors
collected raw data and information that were usetbnhduct the FOM Assessment,
along with both Qualitative and Quantitative/States Assessments.

4.1. Review of GEO documents

Documents reviewed included all GEO foundationawioents (Ministerial
declarations; the GEOSS 10 year Implementation &tathe 10 year
Implementation Plan Reference Document; Work Plfark Plan Progress Reports
and relevant Task Sheets; meeting reports fromalfiEs) Executive Committee and
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other GEO Committees) and other documents as egtjUiimphasis was placed on
progress reports from the Architecture and Data @idtee (ADC).

4.2. Literature Review

As part of the GEOSS mid-term evaluation in 201flibgraphic search tools were
used to generate a list of GEOSS-related literaifine resulting list was limited to
publications from 2009 and earlier. The list wasgiéed as part of the GEOSS ADM
evaluation and filtered in the titles, abstracts] gext for keywords with relevance to
the ADM Evaluation Question Framework to createstadf priority items for
analysis.

A new bibliographic search was performed by theo8ddEvaluation to search for
literature with relevance to GEOSS ADM publishe@@10 but with poor result. The
final list of publications that were reviewed apgeia Chapter 8.

The literature review question guide used in thd-tarm evaluation was also used
for this evaluation of Architecture and Data Maraget. It included the following
five questions:

= Does the literature show evidence of links betwiberdescribed activities and the
goals of GEOSS Architecture and Data Management?

= Does the literature identify any gaps in GEOSS Aethure and Data
Management?

= Does the literature indicate attempts to fill idéed gaps in GEOSS Architecture
and Data Management?

= Does the literature show progress or outcomes B&EOSS Architecture and Data
Management activities?

= Does the literature identify any unintended positiv negative outcomes or
impacts of GEOSS Architecture and Data Managenmepleimentation?

A sixth question was added for the ADM evaluation:
= Does the literature address any of the Figureseit\FOM) shown below? If

so, indicate a value from -5 (very counter-indidt® O (neutral) to +5 (strongly
supported)?

Where appropriate, examples from the literatureeveitied as evidence to support the
Team'’s evaluation of GEOSS implementation progress.

Team members were assigned several publicatiorviev and were asked to
complete a question guide for each source. All deted question guide forms were
reviewed and the results are shown in the attasheshdsheet.

4.3. Evaluations, audits, reviews and performance
measurements conducted by GEO Members or
Participating Organizations

A call was issued to 26 GEO ADM Task Leads requgstiny evaluations, audits or
reviews relevant to the assessment of Task impl&tien of which they were aware.
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The Task Leads were also requested to provide qpesftce measurement data they
had that may have been relevant to the assessiméasloimplementation or to the
assessment of progress toward the realizationeobtitcomes associated with the
Areas being evaluated. More specifically, the taskls were asked:

1) Are there any performance measurement datartapthave been relevant to
the assessment of Task implementation or to thressasgent of progress toward
the realization of the outcomes associated withAID® tasks? If yes, the
evaluation team will appreciate to receive inforiorabr a copy

2) Are you aware of any evaluations, audits oreegi relevant to the assessment
of the implementation of the task you are leadingrty other ADM tasks? If yes,
the evaluation team will appreciate to receive @yco

In response evaluation team received three undalle messages and three real
responses.

Only one of the respondents could report a systerpaicess for progress reporting
and evaluation. The WMO Information System (WI&)R-09-02B has a fully
developed monitoring and evaluation process whiatseup in relevant reports to
WMO Executive Council and WMO Congress. WMO usesliits based management
and reporting so these are an integral part ofvitr&ing process.

4.4, Keyinformant interviews

An interview protocol was developed and interviemese conducted with a sample
of: GEO Secretariat staff, members of GEO CommnstteEads for GEO Tasks, non-
lead participants in GEO Tasks, and members ofam@munities. Interviews were
used for the qualitative identification of issueslahemes rather than as the basis for
statistical inference.

Observed opinions about the effectiveness of thea®@ GEOSS varied
considerably and were highly correlated with tHe af the respondent, as follows:

Users: Personnel who do not necessarily have an advaswedtific or technical
background. These respondents often found GEOS8iffacult to navigate, and

they typically compared it to one of the ubiquit@asnponents of the Internet (e.qg.
Google, an e-commerce site, etc.), with the rertteak GEOSS is much more

difficult to use. A typical response is "l find @hl wanted in one Google search, but
GEOSS required navigating many layers."

Scientists: Personnel who have advanced scientific or teahtriaining and who are
employed in some area of scientific research odyction. These respondents were
able to navigate the GClI, but their preference wwasse the organic scientific
databases and portals that are specific to thedr afrwork. These users have great
familiarity with specific portals and the GEOSS addhother layer but no additional
value.

Managers:Personnel who are a part of the GEO infrastrectihese personnel had
very positive responses to the GEOSS/GCI, but & weclear whether their
experience was direct or anecdotal.
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45. Sample surveys of selected communities

Web-based surveys were used as a means for olgta@presentative data. Although
the evaluation team faced severe time and resdiurtations, three surveys were
conducted. These were

1. The main survey (the ADM survey) was sent to mbexnt4,000 email addresses
provided by the GEO Secretariat;

2. A secondary survey, sent to an emalil list of pesssho had attended the 33rd
International Symposium on Remote Sensing of Envitent (ISRSE) in Stresa,
Italy in May 2009;

3. A tertiary survey, using laptop computers, at thetlE Science Information
Platform (ESIP) Conference in Washington DC, USAJanuary 2011.

The survey had five parts:

Introduction, 7 questions

Data user, 26 questions

Data provider, 18 questions

Architecture and Data Management, 36 questions
Concluding questions, 5 questions

aroNPE

Parts 1 and 5 were related to the respondent$iasitin with GEO and GEOSS and
education, age and employment, respectively. sRPa® and 4 were focused on
substantive matters.

The survey questions from parts 2, 3 and 4 weligrass to a FOM in a spreadsheet,
resulting in a matrix of questions along the vaitexis and FOMs along the
horizontal axis. 60 questions were identified adrasising a FOM. The results are
shown in the table below.

FOM 1 2 3 4 5 6 7 8 9
Questions| 2.23;3.9; | 2.12; 2.13; 2.6; 2.1;2.3; | 3.2; 4.1 2.2;2.4;| 4.5
assigned 2.16;3.4; | 2.14; 2.7:2.9;
to FOM 3.10; 2.10; 2.5;2.7;| 3.3; 4.6;4.7;
3.12; 3.5; 3.6; | 3.16; 2.11;2.15;
4.4, 2.18; 4.29: 4.13;
3.7; 3.8; 2.17; 2.19;
4.14; 3.11; 2.20; 4.31; 4.34
4.26; 3.17; 3.13; 2.22;
4.33 4.2: 4.3; 3.14; 3.1 4.32
3.15;
4.15; 3.18; 4.30
4.27,
4..28;
4.36
Total 8 14 3 13 9 5 1 6 1

Table 1. Survey questions that address the diftdf®Ms
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The responses to most survey questions may beedivido three categories in their
characterization of the FOM:

1. Positive evaluation of progress
2. Negative evaluation of progress
3. Don’'t know or cannot answer

Of the 60 questions that were assigned to FOMsnseeee of the type “What kind of
data would you like to access through GEOSS?” €heaining 53 questions were of
the type “Yes”, “No”, “Don’t Know” or “Cannot Answeg and it was possible to
judge some value of merit for responses to these.

In the FOM analysis responses the “Don’t know” carinot answer” groups were not
counted. Thus, if the positive responses outweigheahegative the FOM, target/task
matching or target progress assessment were rejasdeaving positive outcomes or
good progress. Conversely, if the negative ansdemsinated, the progressor
outcomes were rated negatively.

46. Contact, communication and feedbacks between ADM
tasks and SBA tasks

A request was sent to 77 Leads of tasks and siub-tasler the SBA’s and contacts
for one of the GEO Communities of Practice askhgfollowing questions:

* What has been your contact with ADM in terms ofuests from ADM
regarding the needs and wishes of your SBA andeagbacks from ADM,;
0 requests for data from ADM
0 support from ADM;

* What is your experience with use of GEOSS Comménastructure (GCI)
and its Portal and Clearinghouse?

» Are there issues or experiences regarding ADMybatwant to share with
the evaluation team?

The response was answers from four tasks or skb-fase sub-task gave answers by
two co-PI's) and four undeliverable messages. énftlur responses there appeared to
be a confusion of ADM and the tasks and the ADC.

4.7. Target/ Task Matching and Task Assessment Exercise

Since the evaluation was focused on Architecturedanagement, for the Target /
Task Matching (TTM) we analyzed two overarchinck&@AR-06-11 and DA06-01,
and 27 Architecture and Data Management Targdtedevel of Sub-tasks. The
remaining overarching tasks were not evaluatetiere twere no clear and
unambiguous means as to how to aggregate thegeduhie subtasks into the
overarching tasks; thus there may be inconsistemgithe evaluation.
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4.7.1. Target/Task Matching

A matching of GEOSS Strategic Targets Outcowesa-vis Subtasks and
Overarching Tasks was undertaken to answer thewwolg question chain from the
Question Framework:

= Are subtasks and overarching tasks (work plan)tbeidrget outcomes (Strategic
Target Document)? (To what extent are the Work Riaks reflective of the
actions required to achieve the Strategic Targets?)
o Do both documents show a clear connection in desegilanguage?
0 Are any targets’ outcomes overlooked by overarckasgis or any
overarching tasks not represented in target outs@me
o Do any key points appear in only one of the docustn

The same exercise was performed for subtasks ardmhing tasks against the Cape
Town Declaratior!

Descriptions of the Over-Arching Tasks and Subtasksbe found in the GEO Work
Plar? and the Task Sheéts

The evaluation team considered 27 subtasks andwesarching tasks (AR-06-11
and DA06-01). The two overarching tasks have nateel subtasks. The remaining
overarching tasks were not evaluated as there meeobear and unambiguous means
by which to aggregate the results of subtasksti@mverarching tasks; thus there
may be inconsistencies in the evaluation.

In this report these 29 will be referred to simadytasks.

To answer the questions a matrix was establishreelith of the GEOSS Architecture
and Data Management subtasks, with the tasks #henigorizontal axis and the
strategic targets outcome and visions of the CapeniDeclaration along the vertical.
Five external evaluators were then asked to inelita cells for which they found
that the task reflects the outcome. One of theuatais assessed only Architecture
tasks vs. Architecture outcomes, whereas the dtiuerevaluators assessed both
Architecture and Data Management tasks againsrttisitecture and Data
management outcomes as well as the Cape Town @g&cfar

The reviewers looked for evidence in the textsdidations of how the tasks directly
and indirectly address the outcomes. This opened éertain degree of subjectivity

3

http://www.earthobservations.org/documents/geo 2viBEOSS%20Strateqic%20Targets%20Rev1.pd
f

* http://www.earthobservations.org/05_Cape%20TowrDelaration.pdf

5http://www.earthobservations.orq/documents/work"/l@@tgeo wp0911 rev3 101208.pdf

® http://www.grouponearthobservations.org/cdb/geinsg.php
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and different ratings of certain combinations anstriige reviewers. The following
colour coding of the match between task and outoeaseused:

1 Green = Task directly addresses outcome = Halfarerof reviewers found
the task addresses the outcome.

2 Yellow = Task indirectly addresses outcome = Léssthalf of reviewers
found the task addresses the outcome.

3 Red = Outcome not addressed by task = None okthiewers found that the
match between task and outcome was not addresdbe bysk.

There were nine outcomes included in the evaluatibme under Architecture and
four under Data Managemént

Architecture:

. Deployment, population, and enablement of sustaonpedations and
maintenance of a user-friendly and user-acces@B@SS Common
Infrastructure (GCI), including the core componears functions that link the
various resources of GEOSS.

. Coordinated planning and sustained operation abmnalt regional and global
observing and information systems within an interapility framework.

. Continual improvement in observations and infororatvailable to users
through the transition of research outcomes an@sysinto operational use,
and through an optimal mix of space-based, airbantkin-situ observing
platforms.

. Increased efficiency in the operation of observatisystems through
convergence among global, regional and nationditfas.

. Comprehensive gap analysis and gap filling, inteegiacross all Societal
Benefit Areas, including issues pertaining to operal redundancy and
succession planning (especially with respect taespaissions) for systems
and products.

Data Management
. Increased use of observations through advancdkaspects of life-cycle data
management, integration, and data recovery andecsion.

. Open, reliable, timely, consistent, and free actesscore set of essential
environmental observations and information prodwsapported by adequate
metadata, by users across all GEOSS Societal Bérefs in accordance
with GEOSS Data Sharing Principles.

. Removal of important data management deficiencies.

" GEOSS Strategic Targets, Document 12 (Rev 1), ®EQ7-18 November 2009
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. Enhanced information extraction from historicaliremt and future source
data.

4.7.2. Task Assessment

For the Task Assessment (TA) the evaluation focasethe progress made up to
2010 by analyzing GEO VI and GEO VIl results. Theng five evaluators who
evaluated the “Targets” were asked to consider Faslessment.

The fundamental question of TA is “To what exteavé the tasks/subtasks satisfied
the strategic targets?” The evaluators were askgeaide the progress of the nine
overarching tasks against the strategic targetom#es and the visions of the Cape
Town Declaration, using a scale from 1 to 5, wHenedicates none or very little
accomplishment, and 5 indicates a great amourtagraplishment. It was suggested
that they include the following documents as péthe evaluation documentation:

a) GEO VI progress report
(http://www.earthobservations.org/documents/geo 5viAD09-
2011%20Work%20Plan%20Progress%20Report%20ReVl.pdf

b) GEO VIl progress report
(http://www.earthobservations.org/documents/geo0vii2009-
2011%20Work%20Plan%20Progress%20Report.pdf

c) the task work sheets
(http://www.grouponearthobservations.org/cdb/geasp.php

d) the document “Prototype Assessment Work Plan Pssgfewards Strategic
Targets”
ftp://ftp.earthobservations.org/ExCom/20/08 _PrgteBh20Assessment%20W
ork%20Plan%20Progress%20Towards%20Strategic%20{6qngé

4.8. GEOSS Maturity I ndex

The GEOSS Maturity Index is described in Chapt2radd.this report. The Maturity
Index was evaluated by emailing all available powitcontact from the GEOSS
Registry. A total of 240 emails were sent, witteturn of 13 usable responses. Out
of the total, 23 email bounces, out-of-office replior negative indicators were
returned, indicating a lack of currency in the GEBJegistry entries.

The queries asked the recipient to identify théesysand then address the maturity
index as follows:

What isyour maturity level now?
What isyour expected maturity level by 20157

Both of these were to be expressed by selectiom@ff the index levels. This was
followed by four discussion items that are elalbeatdielow.

June 2011 Page 23

GEOSS Architecture and Data Management Evaluation



49. Casestudies

4.9.1. Test case by the Naval Oceanography Operations
Command (NOOC)

A test case was undertaken as a means to addestsons of ease when accessing a
dataset given the current Architecture and Dataddgament construct of GEOSS.

The parent organization of one of the Evaluatioarienembers was asked to
conduct a test case to evaluate the utility of GE@Ba simulated, but plausible,
application of GEOSS. Here, the test activity WasNaval Oceanography
Operations Command (NOOC), a part of the Naval bretegy and Oceanography
Command (NAVMETOCCOM) of the United States Navy.

Uniformed members of the NOOC were asked to envigiparticular scenario in
which environmental information (e.g. oceanograpaimospheric) would be needed
to support the mission, craft a set of questioresigs to be posed to GEOSS, and
then query GEOSS for the desired information. @&keected result of the test was
indicators of the ability of GEOSS to return thquiged information and the utility
and usability of the GEOSS Common Infrastructure.

A full account of the Test Case is given in the Apgices and results are described
under each FOM in Chapter 5 of this report.

4.9.2. Geohazard Supersite and the Tohoku-oki earthquake

There was a 9.0 magnitude earthquake on 11 Marth @OEast Japan, followed by a
tsunami and the Fukushima-Daiichi power plant amaidUsing this event as a case
study, the GEOSS ADM Evaluation Team devised aeguon the usefulness of
GEO's Tohoku-oki Event Supersite
(http://supersites.earthobservations.org/senda), p¥irch was created very quickly
after the Japan Earthquake and Tsunami. ContrahetGEOSS web pages that were
used in the test case described in 4.9.1 the Gaah&upersite is a highly specialized
site and that the survey was directed at expehts.résults from this case study came
in too late to be considered for the FOM scoringcdided in Section 5.5.

The response from the consulted experts were mpositive, stating that the
Supersite was the most important clearinghousddta and information about all
aspects of this earthquake and that the Supersite¢ a model of international
collaboration and dissemination of information tlmectly impacts what we will be
able to learn from it.

It was also noted that much information and dateewapidly made available through
the Supersite; however, one respondent notedtiisadlid not apply to all data
sources.

Further details of the Geohazards Supersite andkiebki earthquake can be found
in the Appendices.
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5. Findings

The evaluation may be used to determine two satiemtacteristics of the GEOSS.:
1. Does the project have the right activities to reigelgoals?

2. Does the project carry out the activities the righy, i.e. to meet the activity
goal on time and budget?

These questions were asked directly or indirectlghe interviews and the surveys.
The evaluation team also asked five external et@aisiavithout ties to any of the
ADM tasks, to do an analysis of how the existirgksaare sufficiently addressing the
outcomes expected in the Strategic Targets Docuarehhow the tasks are
progressing towards these outcomes.

5.1. Possiblebiasin interviews

The list of interviewees was established by thduaten team in cooperation with
the GEO Secretariat. Factors that may bias thédtsasalude:

* Interviewees are mainly from within the GEO relatednmunities in the
countries represented on the evaluation team.mbans either persons directly
involved in GEO and GEOSS or involved with relevadtivities within the
member organizations. Thus the members that arélikely to have an
expressed interest in the progress of GEOSS areegvesented in the interview
population.

* The interviewees may not be representative of émegl GEOSS data provider
or data user. Among those selected as potentebietvees a significant number
did not respond to the request or declined takamt @hese persons were mainly
from countries not represented on the evaluatiamtéhowever some of those
who declined to be interviewed were also from thomentries represented on the
evaluation team). There is a danger that a largeop#hose identified as good
interview candidates but declined or did not respdrave less knowledge of
GEOSS than would be expected from their positions..

5.2.  Uncertaintiesin survey response

Bias and uncertainties can be introduced in surgsylts from many factors.

1. Geographical skewings. The geographical spreaditige main survey was large,
all continents were represented and the surveyatdrensaid to be biased towards
countries represented on the evaluation team. SRSE and ESIP surveys were
biased towards the host country or near-by cowstrespectively Italy and
Western Europe and the USA. The main survey i®tigeused in the further
analysis.

2. Skewed background of respondents. Of the approrign@B0 responses to the
main survey there were 65 answers to questionsdtidh 4 (Architecture and
Data Management) whereas Sections 2 (Data Useds} éData Providers)
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received 110 and 70 responses, respectively. Ghpedsons answered the
guestions if and why they access data through GEDRSs, persons with
experience from ADM may be somewhat under represeintthe surveys.

3. Of the 80 questions, 67 had the possibility to arsidon’t know” or “cannot
answer”. In the main survey 32 of the 67 questloant a majority answering
“don’t know” or “cannot answer” and in the ISRSEwy 42 questions were
answered this way. In both surveys the largesh imoabsolute and relative
terms, number of questions that were answered tdtn’t know” or “cannot
answer” were in Part 4 of the survey.

4. There is always a psychological factor in surv&@me respondents may give
what they perceive as the “correct expected” ans&@me questions for
consistency check were imbedded in the surveyHaupsychological factor is
still difficult to evaluate. Surveys do not have ttame possibility for control
guestions or elaborations of topics as do intersigdvcertain difference may
therefore be expected atitk interview results are likely to be the more
trustworthy.

5.3. AreGEO and GEOSS doing the right things?

Target-Task matchup by external evaluators

The results of the review of tasks and target auefrom the five external
evaluators can be found in Appendices.

Of the 29 tasks all but one was found to directlgirass at least one outcome, i.e.
they show at least one green cell. One task, ARDRadio Frequency Protection,
had no green cells and was evaluated as only cttireddressing an outcome.
However, it should be noted that this task is dmatly mentioned in the Cape Town
Declaration and the 10-Year Implementation PlareRefce Document.

Thus, none of the tasks are identified as completéhout relevance for the
outcomes.

Of the nine outcomes all but one are directly askled by at least three overarching
tasks. Indeed, three outcomes are addressed by Gsks, three outcomes by 6 to 8
tasks, and two outcomes by 9 to 11 tasks, a goeerage. The exception is the fifth
outcome under Architecture, "Comprehensive gapyarsaand gap filling, integrated
across all Societal Benefit Areas, including issuesaining to operational
redundancy and succession planning (especially ghect to space missions) for
systems and products”. This outcome was founate lonly three tasks indirectly
associated with it. It should be noted that a figdirom the mid-term evaluation of
GEOSS was that GEO has not conducted a compreleegesvanalysis (Finding 13)
and that conducting one was one of the recommentdafRecommendation 7).

An action team to develop a GEOSS Gap Analysige&jyavas established following
the 10" Executive Committee Meeting. The team presente@mo to the 2%
Executive Meeting 22-23 March 2011 with a plan avénthe Gap Analysis Strategy
approved at the GEO VIl Plenary session in Noven20d.1, and final results
presented at the GEO-X Ministerial in 2013. The memthe 21 Executive Meeting
states that some gap analysis has occurred, isubib early for conclusive results.
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The five visions of the Cape Town Declaration dreally addressed by only 4 of the
29 tasks. Only one task, DA-06-01 GEOSS Data Spatimciples, is judged to be a
task that addresses all five Cape Town “visionsiother task, AR-09-01d -,
Ontology and Taxonomy Development, was judged dseading four of the five
visions.

Interviews

Although neither interviews nor surveys includedir@ct question about the match
between target outcomes and tasks, the answeesecas questions help shed light
on how key informants perceive this important topice responses to interview
question & were mixed, with some cautious optimism. The faat there is a GCI
that is operational was cited as an indicator tirisuccess. The respondents
quickly turned to items that are missing from tHe@sS, such as a semantic web
structure ontology to underpin the GCI, not enoagbn access to data, and missing
capabilities that would permit full interoperabyjlit

Interviewees were also asked if they are familidhwhe current task structure of the
GEOSS Work Plan and, if yes, if they find , ,

that there are gaps in the existing over- 8. Doyouknow if thereisa
arching tasks and sub-tasks in the ADM documented process to identify gaps in
Strategic Targets which would cause the the over-arching Tasks?
expected outcomes not to be met and wha
might those gaps be? 80.00%

70.00%
Respondents reported significant gaps in | o
the tasks and strategic targets. There are & oo - B
wide variety of tasks that are not being P — 11
implemented uniformly. Implementation T W varme | v [
therefore creates gaps in matching tasks t( Interviews Survey
targets. One participant claimed that there
had not been a comprehensive gap
analysis to enable GCI to deliver what the useystsay need. Interviewees also said
that SBAs need to take a more holistic view and ¢baperation between existing

overarching tasks could be improved.

When asked if they believe that the data contain€gEOSS will be of a quality
appropriate to meet user needs by 2015 responf#gintisat as the global user
requirements were not known, the question couldoratddressed. There is a need to
define what fundamental environmental requiremargsand then meet them

None of the interviewees were aware of a documeprtecess to identify gapand
evidence of a documented process was perceivdakthy at best. In case of Data
Management, the process was reported to be workirajuated and managed by the
GEO Secretariat and the Leads and Team Membesipffask communities. An
alternate approach that was called out is that Aacihitecture Implementation Pilot
(AIP) Phase identifies some gaps in architectuteetfilled. It was reported that one

8 E.g., interview question 4: “Do you agree the A¥ategic Outcomes will be achieved by 20157? If
you do not agree, what is missing to enable ttgalte”
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objective of the May 2010 GEOSS Architecture amtelManagement meeting in
Pretoria, South Africa was to identify gaps. Thierpresumably another such
meeting to be held in spring 2011 in Geneva.

Gap analysis has been conducted by other Comm(seg=nce and Technology
Committee and User Interface Committee). Ostepsibe results or process may be
applicable to ADM.

One option mentioned as a possible avenue to inepiteey Target/Task matchup was
a software that was developed by Japan, locatedeofearthobservations.org page.
However, the evaluation team explored this tool fmuhd that it needs significant
extensions to meet the requirements of a propgetiéask matchup and gap analysis.
Another suggestion was to follow ESA/EU/GMES, whereject proposals are asked
to identify gaps and this has impact on the fundirtgs helps both identification of
gaps and the filling.

Also, the use of EuroGEOSS framework was mentia@sed possibility.
Surveys

In general survey respondents find that the expgemtitcomes from GEOSS ADM
strategic outcomes have been clearly articulateldba® aligned with stakeholder
views of GEOSS priorities. There is a fair agreent@tween tasks and strategic
target outcomes. The majority agree that the pldmcévities, i.e. the over/arching
tasks and sub/tasks, are necessary and sufficieahieve the expected outcomes for
ADM. In the case that ongoing activities and taastesnot necessary for achievement
of the expected outcomes, they do still add vadubeé ADM Strategic Targets.
However, the respondents are neutral on the isswehether all necessary tasks and
activities to achieve the outcomes have been difine

On the issue of gap analysis 2/3 of the respondests not aware of any process to
identify and fill gaps for the ADM Strategic Targaiutcomes and a very slight
majority (really a neutral response) indicated ttiynot believe this will exist by
2015.

Findings

Despite the apparent lack of formal and structgagul analysis, all subtasks under
GEOSS Architecture and Data Management have sdmearee to and address
either Strategic Target Outcomes or the Cape Toeaidbation. However, the match
between tasks and target outcomes varies conslgdenath several tasks would
benefit from a structured gap analysis.

Recommendation

Perform proper formal and structured gap analysisdefine remaining activities
necessary to achieve strategic targets outcomes.
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54. Andarethey doing it theright way?

Task Assessment by external evaluators

The results of the review of tasks and target auefrom the five external
evaluators can be found in the Appendices. Fortask-vis outcomes the grades
(average of evaluators) range from 1.3 to 4.0 wdgetke average for each task over
all outcomes ranges from 1.8 to 3.2. Data Managéseams to score slightly higher
than Architecture but the significance of this ielgably low. The lowest task scores
are found for AR-06-11 Radio Frequencies and DAOB3=lobal Data Sets.

For Tasks vs. Cape Town Declaration the gradesfvany 1.3 to 4.3 for tasks vs.
visions” and between 2.1 and 3.0 when averagedaileisions. Task AR-09-02
Interoperable Systems for GEOSS shows the higlvesage score and DA-06-01
GEOSS Data Sharing Principles has the highestiohaiy score, against the vision
"Continued cooperation and dialogue will estabf&BOSS as a powerful means to
support informed decision making”.

It is emphasized that the low number of evaluatessilted in significant uncertainties
in the average grades.

Interviews

The interviewees were asked if they believe thatddta contained in GEOSS will be
of a quality appropriate to meet user needs by 20itbwhich expected outcomes
they feel have been realized.

Most respondents pointed to concrete examplessbtésyartefacts that have been
implemented and demonstrated, such as:
e Availability of the GCI.

e Interoperability among provided components usimgdards promoted by the
Standards and Interoperability Forum (SIF).

e Registry population (although participation hasvee challenging).
e Data Centers, working towards common IT platforms.

e Data Quality standards and processes, throughetBE/CEOS.

e GEONETCAST

Some secondary effects were called out, notabdy,ttte USGS decision to release all
LANDSAT on web was a direct result of GEOSS, “aabyt effect.”

On the other hand, there was a general feelingtieaglobal user requirements were
not known and that GEOSS ADM must get beyond ttmeahstration phase and
become fully operational to achieve this qualityh#@d push is needed.

Much of GEOSS is usable today, but not enough dne. One concern had to do
with getting observations and archives on-lineusers who are not familiar with
earth observations. There is a perceived unfedfiheed to employ general internet
techniques that persons are used to using (e.@l&aweb services). GEOSS seems
to be lacking an emphasis on end users.
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Other concerns were related to the validation td gaints and the lack of
consistency among global data, and especiallyGEDSS will not achieve common
and universal use of units.

Respondents felt that leaders will use the GECGap&ot their information needs.
However specialists will still go to their own soas.

Some interviewees pointed out that there was antgmeposal to the ADM Task
Group to establish an interoperability working cantisim in the belief that such a
working consortium would improve the discoveralilit the GCI. This would
require rethinking as to how to manage and useda&asince, in the usability testing
undertaken by the evaluation team, there were tyrfalse positives. The adoption
of the Data Core may help attain success but thiddwequire validation.

Surveys

On the direct question whether implementation ofM\far GEOSS is on track to

meet the Strategic Targets by 2015 of those pemsbpsanswered with yes or no,
almost 2/3 of them gave a positive answer. Theoissistent with the positive

answers to most questions of the type “Do you atireeby 2015 .... will be in place
or operational?”, indicating that the majority of'gey respondents believe progress is
satisfactory. The lack of gap analysis is a sigaifit exception to this.

Feedback from ADM task Leads

The request to 26 ADM Task Leads asking if earerews, audits, evaluations or
performance measurement data exist resulted ir-dne response confirming that
there is a process in place. This is sub-task ARZI®WMO Information System
(WIS), which has implemented a fully developed nanig and evaluation process
that ends up in relevant reports to the WMO Exeeu@Gouncil and the WMO
Congress. There may be other sub-tasks that hanaisprocesses implemented but
these were not communicated to the evaluation team.

Findings

All'in all the progress of the overarching tasksrseo be moderate, however there is
a difference of opinion between interviewees amdeyurespondents on this. Despite
the fact that the interviewees point to some adrn®nts, they, as well as the external
evaluators, appear to have a less positive evatuafithe progress than the survey
respondents. The ratings of the ADM tasks in theuahWork Plan Progress Reports
also seem to be at odds with the interviewees, evakkbut one ADM task were rated
with prtégress very good to excellent in both th@72@009 and 2009-2011 Progress
Reports.

GEO appears to have no formal process by whichressgagainst qualitative
performance measures may be evaluated.

The high number of answers in the groups “Don’twhor “cannot answer”
introduces uncertainty in the results. They are alsindication of limited knowledge
and experience with GEOSS.

° The one task was rated as progressing but witti feeamore effort.
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Recommendations

GEO implement a progress reporting system for aiks that measures progress
against milestones, reports important issues arelainfirmed or revised plans for
further work. The Task Leads should be askedddeytheir progress .

5.5. Figuresof Merit (FOM)

The information sources, i.e. interviews, survdiystature review, test cases and
information from Tasks and Sub-tasks, were evatlatel rated with respect to each
FOM. The rating was on a scale from -5 (very coumtdicating evidence) to O
(neutral) to +5 (strongly supporting evidence) #meresults are shown in the
following nine sections (6.5.1 — 6.5.9 and sumn&atin Section 6.5.10.

5.5.1. Completeness of function

Represents the degree to which the GEOSS meepetbeived need; i.e. how fully
the system is built out. In other words, what cégaand capability does GEOSS
have? Does the system do what was intended bytibgrators?

Interviews

The respondents that said they were familiar withGEOSS Work Plan and task
structure (Question 7) reported significant gapthetasks and strategic targets.
There are a wide variety of tasks that are notganplemented uniformly.
Implementation therefore creates gaps in matclaskstto targets. There is a need
for SBAs to take a more holistic look at data sesrcA second issue concerns the
technical sophistication of the GCI implementatitmwit, GCI has no elements for
Web 2.0 type interfaces. There is no “broker syst® bring SBAs into a common
nomenclature.

In registering services there is no common langusgéhe registrar has no way of
knowing of the content or status of other areds;nfakes it difficult to be
interoperable among SBAs. Also, existing over-arghiasks may not cooperate with
each other enough.

A further concern had to do with getting observagiand archives on-line for users
who are not familiar with earth observations. Ehiera perceived unfulfilled need to
employ general internet techniques that they aed ts using (e.g. Google, web
services). GEOSS seems to be lacking an emphasisdusers.

To the question about a documented process tofigeaips (Question 8) the general
answer was no. Evidence of a documented processkedchy at best.

One possible option is in the Target/Task matchuifware that was developed by
Japan, located on the /earthobservations.org palge, there is some possibility of
use of EuroGEOSS framework. However, this wouldiregsome extension of
functionality.
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Some interviewees found that the Portal does radighe access to its functionality
through an accessible interface and identified somssing elements, including
(Question 29):

* The Map Viewer is inadequate and would not meehteds of what would be
considered the target user of the Portal. Thimsdie a missed opportunity to
get people exposed to data in a simple to use etphy interface.

* Query based on temporal constraints are not impiédeor difficult to express.
Data access is still not implemented.

* It's difficult to know what can be done through thestem.

» At least, should be accessible to real data for GE0ataCORE rather than just
metadata

Suggested rating of the FOM with respect to ineewwesults: - 1
Survey

This FOM was addressed by eight questions in theeguSeven of these were
answered in a positive way and one neutral-negdfive of the questions, all
answered positively, were related to the situaitio2015. The majority of
respondents that did not answer “Don’t know” fodhadt the current deployment of
GCI exceeds or meets the requirements. Thereligha majority that finds that the
present over-arching tasks and sub-tasks are icieumff to meet the ADM Strategic
Targets Outcomes.

Suggested rating of the FOM with respect to suresylts: +1
Literature review

A total of 15 papers that were reviewed and coel@Valuated and scored for this
FOM, with an average score of 1.6.

Test Case

The test case is relevant to this FOM. The tearfopaing the test case accessed
GEOSS by way of the GEOSS portal and attemptedsteh what supporting
information could address or partially address @frye postulated questions. As the
team members were not able to successfully retsapporting information from
GEOQOSS, the functions of GEOSS cannot be said twbwlete.

Suggested rating of the FOM with respect to tes¢ casults: -2.

5.5.2. Sustainability

Refers to the degree to which the GEOSS contriswmauld be able to maintain
system components, including custom applicatiotwsok, infrastructure, data
elements, acquisition processes, operational psesesocumentation, subsystems,
and products. That is, the extent to which GEOitngarticipants can provide a
systematic capability for life cycle maintenanceh# GEOSS.
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Interviews

This FOM was not directly addressed by any of titerview questions but the
answers to questions about challenges that hasenaor are being faced by GEOSS
(Questions 10 and 19) give insight into the opirdbithe key informants.

There are particularly two issues that will havituience on the sustainability of
GEOSS: Policy issues and political issues butrberview results are not clear as to
what extent the GEOSS contributors would be abledmtain system components.

Policy: For the ADM to be successful the majorifyttee interviewees state that data
must be accessible free of charge. That is notdke, given the different data
policies of member states. One challenge was septed as a coordination of data at
a national level when the data itself is spreadssmyriad organizations. A related
issue is the challenge in the sustainability of &@ (content); the latter requires
connection to metadata catalogues that are actinghg maintained. It was noted
that there was a data sharing task force, brigféasaplenary, which resulted in a
task force to mitigate implementation issues ferdhata sharing plan.

Political: A challenge derives from the volunteature of GEOSS. Physical
deliverables (to include IT entities) require canadion. There are many
proliferating tasks and organizations; thus thecstiral unity of GEOSS is becoming
ever more confusing. These politico-socio issuesaarly intractable, while the
technical challenges are entirely solvable. Thads are those of management,
whether formalized or informal. The tension betw#® success of GEOSS and the
nation’s own systems posed a challenge; thatestehsion with national interests.

Suggested rating of the FOM with respect to inesresults: 0.
Survey

This FOM was addressed by 13 questions in the guBleven of these 13 questions
were answered in a positive way and one neutradiingg Six of the questions, all
but one of which were answered positively, werateal to the situation in 2015. The
guestion with a negative response asked the resptsd they believe that by 2015 a
comprehensive analysis and gap filling will ex@h the question if the respondent’s
organization is prepared to fund a centralizedesystr capability allowing users to
search or order data, the overall response musaideto be neutral.

Suggested rating of the FOM with respect to suresylts: 0.
Literature review

A total of 15 papers that were reviewed and coel@Valuated and scored for this
FOM, with an average score of 0.8.

Test Case

The test case is not relevant to this FOM.
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5.5.3. Operational Availability

Operational availability refers to the degree dfustness of the GEOSS in
performing its operations and meeting the GEOSSioms Typically Operational
Availability is represented as a percentage of siystem is working and available. In
this evaluation, Operational Availability will baferred from other indicators of
availability (e.g. a percentage of links that ratusable data.).

Interviews
There were no interview questions related to tl$/-
Survey

This FOM was addressed by three questions in theguTwo of these were
answered in a positive. The question “If you adata provider, do you publish your
datasets through GEOSS?” was answered negativedyldrge majority of the
respondentsThe reasons given included “My system is not fabliz access”, “I did
not know | could do it”, “Too political”, “Difficuty in quality control”, “My data is
proprietary and under copyright” and “I do not knbaw to make my data set
compliant”. Approximately 20% said they do not gebltheir data because of
commercial and intellectual property rights.

Suggested rating of the FOM with respect to suresylts: -1.
Literature review

A total of 16 papers that were reviewed and coel@Valuated and scored for this
FOM, with an average score of 1.7.

Test Case
The test case did not directly address operatavailability as defined here.
Evidence from SBA Tasks and other sources.

The leads of SBA tasks and subtasks were asked timiuexperience for use of
GCI. One individual sent feedback, and answeredétl to access the portal around
the 2nd of April and the server was down. This leaygal during a workshop when |
was trying to disseminate knowledge about the GE@aPR”

Team members also experienced the message “wetosigéailable” on more than
one occasion.

Suggested rating of the FOM with respect to “o#hadence”: -2.

5.5.4. Content Availability

Refers to an indication of the volume and availgbdf GEOSS content, whether
data or information products. Indicators will inde the percentage of products that
are registered for a sampled set of data providers
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Interviews
The interviewees were asked three questions tlaedeto this FOM.

When asked “Do you agree that GEOSS allows inccease of observations through
the ADM Strategic Targets? If you do not agree, wht?” (interview question 6) the
interviewees answered a qualified “yes”, noting tha term “use” has multiple
levels of meaning; that is, differing classes dfeptial users will use the GEOSS at
different levels of effectiveness, depending orirtfedative understanding of their
needs and the ability of the system to satisfy th&ome users understand GEOSS
well and are integrated into the system, while &th@ve a very limited
understanding and may not even know that anyomerested in their observational
requirements. It was also noted that there neetle it more integrated use of the
GEOSS portal and clearinghouse, and a tangible dstmation of some successful
cases, for example Integrated System of Droughtitdong.

A second question (Question 24) was “How easy diindent is it to enter your
data/services in the Registry?” The respondentsddhat it was reasonably easy to
enter data/services in the Registry, but with seweeptions. There seems to be a
general feeling that it is not very different frarther resources on the web. An
account is needed, this is common, and users earréyister their data sets.
However, the efficiency was questioned, as ‘Efficig is a subjective term, and
some interviewees found it difficult to registetihdut help from experts of the
Registry or without themselves being expert indtads. Finally, some interviewees
said they deliver data and tools through systemsete or will be integrated with
GEOSS, like EUMETSAT and WMO.

The last question related to this FOM was “How easy efficient is it to find items

in the Registry that meet your needs?” (Questign 28Bhile moderately favourable,
the response was mixed. Some interviewees fouedsonably easy to locate items
in the Registry— although the schism between “ses/iand “components” is likely
to make it unclear to many potential end users w/tteey should begin. Others found
it fairly easy but that the efficiency needs imprment. Standards seem to be well
covered.

Other feedback from the interviews was that itegmier to find items over the two
years after the Registry became available, andstahtlity improved during usability
testing. However, discoverability remains an issunel search algorithms need some
improvements. The user must hit search term gxaadlopposed to the approximate
matching used by mass market search engines

Finally, several interviewees found it difficult kncate data that they knew had been
registered: “When you go to the Portal, sometinmsgan’t find things that you

know are in there.” Itis as if the search funetdwes not yield complete results. The
evaluation was told that this was a problem a ggarand remains. The existing list
(http://geossregistries.info/holdings.htm) was mbge report from each provider.
These reports are not well organized. Some prowigelect all SBAs, some of which
are not well addressed in reality. Other problefsas eoncern registration. For
example, when a user tries to find data coveringzZeéwand, the user will get the
result of global OCEAN data even though there imo®an in the country.
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Suggested rating of the FOM with respect to inesresults: 2.
Survey

This FOM was addressed by ten survey questionseshsix had a positive outcome,
meaning that the majority of the respondents te&t hn opinion that questions like
“Do you agree that by 2015 access to cross-cudtaiig sets, such as land cover and
land use information, will be improved?” gave aipes answer.

However, all six questions with a positive outcomlated to the expected situation in
2015. Rating of the present population (Q2.7) was o good and the majority of
respondents with an opinion believe that the cdrdeas not represent members’ data
holdings. The questions related to data sets that been registered or are available
for registration were both rated with a negativecome, as the majority of answers
indicate zero or one data sets. 13 respondentsea@dihey have registered six or
more data sets, whereas 28 respondents claim théysix or more data sets that
could be registered, indicating that there arérstny data sets available for
registration.

Suggested rating of the FOM with respect to suresylts: 1.
Literature Review

A total of 14 papers that were reviewed and coel@Valuated and scored for this
FOM, with an average score of 1.7.

Test Case

The test case is highly relevant to this FOM. Téant performing the test case
accessed GEOSS by way of the GEOSS portal andpttdrto discern what
supporting information could address or partiatlgigess any of the postulated
questions.

The team members were not able to successfuligvetsupporting information from
GEOSS, citing complexity and numerous cascadingl$eof indirection as the
obstacles that prevented its successful use. €dm toncluded that GEOSS is a
massive collection of system elements (i.e. limkdistributed holdings), but it does
not provide a means of access that can be neghteteept by perhaps the most
expert users. Other available means of data areally selected due to accessibility.

Suggested rating of the FOM with respect to tes¢ casults: -3.
Evidence from SBA Tasks.

The Task Leads of SBA Tasks were asked about exprriwith use of GCl, its
Portal and its Clearinghouse. Two of the respohasgally said there was no
experience. One response described the contntautaoGCl and the Architecture
Implementation Pilot (AIP) rather than giving aatit answer to the question. The
fourth answer was “The Portal looks more like aneatising post than a real
information dissemination means. If | click on lita ‘disasters’, and ask for ‘data
provision’, | get items such as ‘ALOS on the Antara’ which is clearly out of
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scope. It seems like there's an effort in placghtow that there's ‘much’ to see and
browse through, but actually my feeling after brimmgst for a while is that of
‘information overflow’, including side bars thatvite you to ‘take a look also at'.
This is not good.”

This answer is in agreement with the result oftbst case.

Team members also had the same experience wheg tojaccess data they were
familiar with.

Overall rating

Suggested rating of the FOM with: respect to “otnadence”: -3.

5.5.5. Usability

Usability refers to an indication of a typical usesatisfaction in use of the GEOSS.
Indicators would include response time, perceivesbef use.

Interviews

While not directly targeting Usability, Question, ®ncerning whether GEOSS
sufficiently leverages current thinking in techrgjoelicited some relevant
responses. First, one person noted that the &ateif not flexible. A second person
indicated that the implementation was suitablesfqrerts, but did not address the
needs of potential GEOSS users who are not exp8eseral respondents referenced
other technologies that, if used, would enable nuseble access, including the
semantic web and brokering techniques.

Question 19, “What are the greatest challenges.eWdyut similar responses,
including a detailed description of one user’smatits to use GEOSS to retrieve Sea
Surface Temperatures. In this case, the useresht&ST” into the portal (sea
surface temperature). Multiple pages of hits edsuge was not clear how to use this
mass of response. He clicked on one such andkthon to a summary of one
particular data set. Therein, the full descripticass 1000s of lines — useless.
Eventually, he located a URL in the descriptiort thak him to the data. The
respondent reported feeling “underwhelmed” withuker experience.

Question 23 on the current implementation of thd [l a few similar responses; it
is difficult to get to any actual data.

Question 26 on how easy and efficient is to setrelClearinghouse, was directly
related to Usability. Again, the users stated ihiateasy to perform a search, but
difficult or impossible to get to usable data. (ueeson said he liked the federated
search capabilities exposed through the Portal.

For question 28 on what is missing that would pteva friendly user interface,
Responses to this question varied significantlynffmot friendly” to “quite user
friendly.”

Question 29 was even more pointed, asking whatdsing in the portal to provide
access to its functionalities. One person caledMiap Viewer (a capability of the
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portal) “useless”. One person commented on tHedhtemporal search capability.
One stated that data, vice only metadata, shoutbessible. Finally, one user said
that it is difficult to even know what can be daheough the system.

Additionally, some responses along the same lirere weceived from the Societal
Benefit Area Task leads, when asked “What is yogpeeence with use of GEOSS
Common Infrastructure (GCI) and its Portal and Gfeghouse?” One person replied
that “the Portal looks more like an advertisingtgban a real information
dissemination means.” He went on to relay how tienapts to access the portal
returned results completely unrelated to the qtemys. In contrast, the Energy SBA
reported that they had worked closely with the A@TCthe Architecture
Implementation Pilots, and that the GCI was effeyi supporting their SBA’s
requirements.

Suggested rating of the FOM with respect to inewresults: -3
Survey

This FOM was addressed by seven survey questibmg)ioh five had a positive
response. Of the positive responses, the questealsg with portal access and
interfaces were more frequently answered with #ecdptors “average” or
“satisfactory”. Two questions about access weswaned negatively. One response
stated that the GCI makes it easier to find dagsaset

Suggested rating of the FOM with respect to suresylts: +2
Literature Review

A total of eight papers were reviewed and scoredhis FOM, with an average
estimated value of 1.75.

Test Case

The test case is highly relevant to this FOM. Asadibed previously, the team
performing the test case accessed GEOSS by wéne @GEOSS portal and attempted
to discern what supporting information could addrespartially address any of the
postulated questions. A telling quote from theeess notes reported that “GEOSS
appears to us to be a difficult, time-consuming ao-intuitive system. Using our
guestions as a guide, we were unable to answertbeanost basic questions.”

Successive re-attempts to access GEOSS data holdimgldress directed questions
had the same result, even when the testers wejecsutatter experts in the field of
applied oceanography or meteorology. As notedtabters stated a strong preference
for commercially available datasets and access amsims. Although the test might
return different results for a long-standing GEQSSS8r, the results that count are the
ones measured, and this is reflected in the rpssted.

Suggested rating of the FOM with respect to teseé casults: -4.
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5.5.6. Data quality assurance 22. Will GEOSS data be of an
appropriate quality by 2015 to meet

Data quality assurance refers to the perceived user needs?

level of quality of GEOSS data holdings, as

evidenced by e.g. existence of a quality standard |

(GEOSS documents) and confidence that the data «co«

is current and up to date. oo H
10.00%
0.00% /

80.00%

Interviews

For Question 5, concerning data policy, one
response stated that national data policies were
restrictive to the point of preventing attainmehth® Strategic Targets.

Question 10 asked about challenges in GEOSS impitatien, and one response
again referenced restrictive data sharing polic@s.the other hand, Question 11, on
realized outcomes, pointed to success stories ichwdertain data sets had been fully
populated and shared.

Question 15, on the three most important GEOSSraglishments, elicited very
favourable responses concerning content, including:

» Establishing the registries and portal content

» GEOSS Data Core

« Data policy

* Most of existing important data and informationtpts; International
Disaster Charter, Sentinel Asia, DIAS, etc. havenbiategrated.

Similarly, for the same question, several contetédelated accomplishments were
cited:

Created understanding that all aspects of data geamant are
important and have put focus on this.

Evolution of LANDSAT data set to open access.
Architecture and Data Management plans.

Data Sharing Task Force results

On Question 16, the challenges to GEOSS includedoifowing:

* Ignorance of data standards.
» Data Sharing Policy agreement

On Question 17, it was noted that financial pres$as limited the amount of data
sharing.

In Question 18, again on GEOSS challenges, a teahdéficiency was noted
concerning the availability of an ontology/data relo define the data to be shared
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to allow fully global analysis of data. An unfuléid requirement exists for

standardized data models / ontologies and
shared vocabularies. 18. Does GEOSS leverage current

thinking in the areas of IT, data
Suggested rating of the FOM with respect to infrastructure and earth observations?
interview results: 2.0 60.00%

Su rvey 40.00%

30.00%

20.00%

This FOM was addressed by five survey 0 0%
questions. Of these, four had moderate to stror e« L R |
positive responses, and there was one strong YL N Mame) v N fmeee
negative response. In particular, the question
“Are there important data management deficiencigSEOSS” was weighted toward
“yes” or “don’t know”, with minimal “no” responsesHowever, several of the other
guestions had a response spread heavily weightibe foositive. It is worth noting
that the majority of the positively answered quesireferred to the user’s
expectation of the system in 2015, vice the curcapgbilities.

Interviews Suvey

Suggested rating of the FOM with respect to suresylts: 2.0
Literature Review

A total of 14 papers were reviewed and scoredHisrEOM, with an average
estimated value of 0.5.

Test Case

The test case is not relevant to this FOM.

5.5.7. Technical Currency

Technical currency is an indicator of the extenvtoch the GEOSS system
technology uses state of the art practices andiptées.

Interviews

The interview instrument contained one question divectly addressed technical
currency. The responses to this question abouigeef current technology were
mixed, with many persons stating that, while GEQ®S making some progress,
there remains much that is not being done andairabuld be done. The responses
include the following.

* Interviewee believes that GEOSS ADM is not actuatiiieving
interoperability. He believes that although thene @irrently no solutions to
achieving interoperability, there are people/growpsking on this
internationally, and solutions are becoming avégab

* The interviewee does not support the portal conatth he considers a
“bottom up” approach. He thinks that an overarchnagnework is required.
GEOSS is based on distributed systems and stanaenats is current
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thinking. GEOSS needs to continue to evolve tlchitecture: open
standards, open source.

» The GCI uses older technical concepts, vice cuttenking, such as the
semantic web.

» GClis not flexible; it is not much more than aatag/library. GCI does not
have a broker function, which is where the fieldasng. GCI does not
address long term interoperability needs.

* Some recent information technology solutions (sagthe brokering approach
experimented in the AIPs) would provide a gredtxilbility for
interconnecting heterogeneous systems such amexstd planned
Community of Practice systems. This might helpddrass related
interoperability issues.

« If the goal is to make this data immediately relegva those working across
the societal benefit areas, GEOSS needs to beaptevide them with IT
capabilities that are more in line with what theyé come to expect in their
personal and work lives — registries and to sontengxthe Portal are in some
ways manifestations of “Business as usual.”

* GEOSS needs to do more to address needs of usargigciplines other than
earth observations. Specifically, information diddae accessible and
represented on an easy to use map (cf. Google.Eakthimilar capability
was developed and demonstrated in the AIP.

Given the mixed nature of the responses, a nesgaak is indicated.
Suggested rating of the FOM with respect to inesresults: 0.0.
Survey

The survey instrument contained a single questiahalluded to technical currency,
“Do you believe that the GEOSS Architecture impletagon sufficiently leverages
current thinking in the fields of information teailagy, data infrastructures and earth
observations?” The response was 47% “yes”, 23%, ‘avtd 29% “don’t know.”

Suggested rating of the FOM with respect to suresylts: 1.0
Literature Review

A total of 15 papers were reviewed and scoredHisrEOM, with an average
estimated value of 1.73.

Test Case

The test case is not relevant to this FOM; that @ges not represent any attribute of
technical currency.
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5.5.8. Fit for purpose

Indicator of whether the system and its contentstrttee needs of the users? This
indicator refers to alignment and asks, “Does ttstesn do what the user needs?”

Interviews

The issue of what the user needs is clouded bgdheeption that the user needs are
not well known. There were two questions that dsMeout a process for determining
capability gaps and filling them. For these quej the respondents generally said
that either there was no such process, it was Isketcnot known, or was ad-hoc.

Concerning the question of whether GEOSS promotsased use of observations,
the question received a qualified “yes”, noting e term “use” has multiple levels
of meaning; that is, differing classes of potentisérs will use the GEOSS at different
levels of effectiveness, depending on their re¢atimderstanding of their needs and
the ability of the system to satisfy them. Somersisinderstand GEOSS well and are
integrated into the system, while others have & Merited understanding and may
not even know that anyone is interested in tbbgervational requirements.

Further, respondents reported significant gapbertasks and strategic targets. There
are a wide variety of tasks that are not being @m@nted uniformly. Implementation
therefore creates gaps in matching tasks to targédtere is a need for SBAs to take a
more holistic look at data sources. A further @ndad to do with getting
observations and archives on-line for users who'af@miliar with earth

observations. There is a perceived unfulfilleddheeemploy general internet
techniques that they are used to using (e.g. Gpogle services). One person stated
that GEOSS seems to be lacking an emphasis on end users.

On a positive note, most respondents pointed torete examples of system artefacts
that have been implemented and demonstrated. fTo wi

* Availability of the GCI.
» Interoperability among provided components usiagdards
promoted by the Standards and Interoperability Fof8IF).
» Registry population, although participation hasveachallenging.
» Data Centers, working towards common IT platforms.
» Data Quality standards and processes, througtetEE/CEOS.
* Communications:
0 GEONETCAST
0 GCONET: Use of internet systems of large resetacifities
and high speed links
0 Mobile communications: Outreach to developing ¢aas;
architecture and pilot implementations.

Some secondary effects were called out, notabdy,ttie USGS decision to release all
LANDSAT on web was a direct result of GEOSS, “aatyt effect.”

The third item of note from the interviews is thengral change of mindset resulting
from GEOSS. For example, interviewees mentionadttie data sharing principle
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was agreed, GCI concept was built up, and the tbgethemes of IGOS have been
transferred into GEO Tasks. The need of a globatdination is now widely
recognized; involvement of Communities of Praciga beneficial effect. For
example, data archive on flood and drought was desirated in Asia Water-Cycle
WS and GOSAT and PALSAR data coordination in Glabaitbon Cycle are typical
outcomes.

The change to a belief in the feasibility of a GEBO&as noted as a beneficial
outcome.

Suggested rating of the FOM with respect to inawiesults: +3.0
Survey

Two of the questions in the survey instrument askkedther thenticipatedresult of
the GEOSS would meet user needs or are relevahfpaiboth of them, the response
was resoundingly positive. An additional questisked whether the planned
activities would yield the anticipated results, dné response was slightly positive.
A fourth question asked whether increased use sémiations through advances in
all aspects of life-cycle data management, intégmaand data recovery and
conversion will exist by 20157 As in the otherlsguestions, the response was
positive. Thus, the survey indicated that GEOS8qipants were optimistic that
GEOSS would deliver capabilities that would meeirtheedsin the future

On the other hand, the one relevant question foptesent asked whether the user
accessed existing national, regional and globag¢mrsy and information systems
through the GEOSS, and the response was 69% negativ

Given that the only positive responses were fataré state, the consensus is more to
the negative.

Suggested rating of the FOM with respect to suresylts: -1.0.
Literature Review

A total of 17 papers were reviewed and scoredHisrEOM, with an average
estimated value of 1.70.

Test Case

The test case is difficult to apply to the FOM,cgirthe result of the test case was that
the user could not obtaanyresults, so it is impossible to judge whether thetent
would be suitable for the user's needs. Howeverjnability to access anything
would imply at least a slightly negative result.

Suggested rating of the FOM with respect to tes¢ casults: -1.0.

5.5.9. System Maturity Level

This FOM was the subject of a separate surveyiehats of which are described in
more detail in section 6.6.
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Interviews

One question referenced the Maturity Level, howdeerinterviewees responded.
For those who did respond, their rating was 3.& gnale of 1-5, equating to 2.0 on
the FOM scale of -5 to +5.

Survey

The survey instrument contained one question thatited on system maturity: “Is
implementation of the Architecture and Data Manageinfior GEOSS guided by a
clear plan to 2015?” The responses were “yes™137} 13; “don't know” 50. That
this question is tangential to the issue of systeaturity limits its impact on the
overall scoring.

Under this heading, a more relevant metric is thead survey that is described in
section 4.8 and the results of which are reporépaisately in Section 6.6. The
returned value of 3.21 (on a scale of 1-5) tramesl&b a value of 0.51 onthe -5t0 5
scale used elsewnhere in this report below.

Suggested rating of the FOM with respect to suresylts: 0.5.
Literature Review

A total of 15 papers were reviewed and scoredHisrEOM, with an average
estimated value of 1.53.

Test Case

The test case is not relevant to this FOM.

5.5.10. Findings and recommendations based on aggregate
FOM

The ratings of each FOM with respect to the infararasources are summarized in
Table 3, along with the calculated averages.

Inverview Survey Lit. Review TestCase Other evidence

FOM 1. Completeness of Function -1.00 1.00 1.60 -2.00 -0.10
FOM 2. Sustainability 0.00 0.00 0.80 - 0.27
FOM 3. Operational Availability - -1.00 1.70 - -2.00 -0.43
FOM 4. Content Availability 2.00 1.00 1.70 -3.00 -3.00 -0.26
FOM 5. Usability -3.00 2.00 1.75 -4.00 -0.81
FOM 6. Data Quality Assurance 2.00 2.00 0.50 - 1.50
FOM 7. Technical Currency 0.00 1.00 1.73 - 0.91
FOM 8. Fit for Purpose 3.00 -1.00 1.70 -1.00 0.68
FOM 9. System Maturity Level 2.00 0.53 1.53 - 1.35

Aggregate FOM 0.34
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Table 3. Individual and average ratings of the FOM#h respect to information
sources

Finding

Progress of ADM towards the Strategic Targets auois weak. The important
aspects like Completeness of Function, OperatiandlContent Availability and
Usability are negatively evaluated. In view af ihformation value chain, the
activities at the origination of information (vicensumption) were evaluated much
less positively. Survey results are more posithantinterview results. Real use (test
case and other evidence) shows negative evaluaimhgreat shortcomings in
content availability and completeness of function.

5.6. Maturity Index

Separate Survey for Maturity Index.

The Maturity Index was evaluated by emailing akiéable points of contact from the
GEOSS Registry. A total of 240 emails were seitt) & return of 13 usable
responses.

The distribution of the responses is indicatechnfbllowing figure (where
1=Identification, through 5=Integrated System o$teyns).
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The Mean value of current maturity index =3.21

The Mean value of projected maturity index = 4.07

The returned value of 3.21 (on a scale of 1-5)dletes to a value of 0.51 on the -5 to
5 scale used elsewhere in this report.
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Maturity levels

Using the five maturity “levels” of Identificatioffiliation, Confederation,
Federation, and Integrated System-of-Systems #porelents were asked “what
factors indicate that your system meets the matlaitel that you indicated?”

Identification: My organization/system has identified resouraes provided basic
information for further contact. Little/no direat@ess to data or services. Web pages
and documents predominate. (e.g. Web model) (retents)

The respondents for Identification cited that saasmurces were identified for
contact, and that the web page model was the pyiova in use.

Affiliation : My organization/system has branded contributigitk a common group
identity (GEOSS) for recognition. Information ace@sd technology are limited but
diverse. Integration of resource content is diffic{e.g. Membership model) (3
respondents)

The respondents for Affiliation cited a varietygrbjects with different outputs &
variety of visions to share/disseminate data. Swferenced the ability for users to
query and download remote sensing images and isfttomproducts. Some cited
availability of standardized services, includingegdpseospatial Consortium (OGC),
weather services, and the Open Data Access PraiopeinDAP).

Confederation: My organization/system has adopted a common agprbut

retained rights of self-governance, access terntsfechnology. Information access
is enhanced but multiple interfaces predominateeldpers can assemble interfaces
to multiple systems in weeks (e.g. Community oétast model) (2 respondents)

The respondents for Confederation only cited mihicapabilities, including the use
of standardized interfaces, formats and metadathttaat data are made freely
accessible. These responses were actually ingécatiless capability than the 2
responses, who cited the use of an SOA model.

Federation: My organization/system has agreed to adopt compnactices, data
access principles, terminology, devolving some aiityhto a common governance
body. Information content and services are welkdbsd and some common
interfaces and formats are deployed by requirentetgtgrators can assemble
interfaces to diverse systems in days (e.g. Goventah or professional network
model). (3 respondents)

The respondents for Federation cited use of comnfaastructure among the
participating organizations, portal access witmdédized parameter names,
common data federation schema (Darwin Core, ABGD3et of communications
protocols (DiGIR, BioCASe, TAPIR), and metadatangtards (1ISO19115 and
INSPIRE). This group also referenced OGC stand@htih Mapping Service).
They also indicated the application of governaringctures and availability of skilled
personnel. One entrant cited volume: 264 milliecords from some 11,000 data
sources (datasets) from 316 publishers.
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Integrated System-of-SystemsMy organization/system has encapsulated systems
and offers standardized service interfaces to gsdaecess data with identified and
common semantics and common format/syntax. Datesaaules are deployed
transparently across all systems. Client softwarel®e deployed to access diverse
system interfaces in real-time based on familidirepas (e.g. Enterprise System
model, System-of-Systems model). (3 respondents)

The respondents for Integrated System-of-Systeted the use of a broad set of
standards, including OGC CSW Core, OGC CSW ISO@BC CSW ebRIM CIM
and EO Extension Packages, OAI-PMH, and OpenSduaiitih Geo and Time
extensions). One represented as a distributetbgataservice, federating a set of
catalogue, inventory, harvest and access servioes. noted the availability of client
applications for accessing the broker, includingdrhoc client available through a
web site. One claimed Integrated System-of-Systgatas by merit of being an
integrated component of the GCI.

Enabling Higher Levels of Maturity

Respondents indicated that higher levels of mateould be facilitated primarily by
interoperability practices such as common datasscpanciples, terminology, and a
common governance body for data sharing. Spelijfidhey cited the need for well-
described Information content and services and comimterfaces and formats.

Also, several respondents stated a need for OG@Il@mh services (e.g. Web
Mapping Service, Web Feature Service, etc.) Gtkars included more discovery
metadata, common vocabularies and semantic metaohataVeb Processing Services
to allow service chains to be created by userse @spondent indicated that
anticipated new funding would result in broaderldgment of interoperability
standards by non-federal partners.

Several respondents noted that broadened visiltiliugh education, advertisement,
and showing the benefits of GEOSS would enabledrnitgvels of maturity. Some
asked for technical support, including the meanseteonnected to other parts of
GEOSS and access to GEOSS resources and exp@tiserespondent said that
GEOSS should develop compelling end-user interfat@sa single search interface,
and not just geographic. One respondent saidhbgtintended to develop new
standards for data handling/querying. It was atsted that the existing standards are
often overly broad and require considerable prajilispecialization or restriction to
achieve true interoperability. GEO could help defand promulgate specific profiles
that are appropriate to information communitiehwgiimilar data types. Multiple
respondents said that funding or resources woufd he

Obstacles

All respondents cited lack of or insufficient fundiresources/time as an obstacle to
their attaining higher levels of maturity. One r@sgent cited motivation, meaning “I
do not know what your system could provide that hat already have, and | do not
have confidence that you can provide anything béten what | am currently doing.”
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Another stated it this way, “partners [tend] tofprdo support local stakeholders
needs with ad hoc interfaces rather than givingarpe autonomy to achieve
federated or system-of-systems status.”

Some cited lack of common vocabulary and semantimdata and lack of a common
user-identification system. Another concern wéec of agreement among
members on standards. One member cited the gadr@GC standards with their
data types.

5.7. Communication between ADM tasks and SBA tasks

Judging from the four received responses from tasub-task leads, the contact
between ADM tasks and SBA tasks has been limited @sk lead said they believed
that the request to submit standards and protécd@&=OSS had come through ADM
and two could not report contact. The fourth hatldata set wishes into the system,
but the request to submit such a list did not cdirectly from ADM.

The SBA tasks and sub-tasks report very limiteceemce with use of GCI. One
response said there had not been active use ofda€lsaid GCI had been used to
report progress, one had negative experience @e®8 5.5.4) , and the fourth
reported contributions rather than use of GCI.

There were two answers to the question of otheessnd experiences regarding
ADM that they wanted to share. One said that ictevas had been minimal due to
lack of funding and it also made a remark aboueegslearning curve due “the
alphabet soup of groups and interactions whichtasks’ co-leads have not entirely
overcome”.

The fourth response was more serious in charadtegugh not directly addressing
ADM. It complained that a report that is going ®used as a basis for AIP-4 had not
included several parameters that had been flaggéidebSBA and its Community of
Practice (CoP). There was fear that this may Inerjperception of GEOSS amongst
experts in the field of this particular SBA (Eneygy

5.8. Review of GEO Documents. Progress against plans as
reported

The following four GEO Documents were revieweddgidence on progress
reporting of ADM tasks.

- GCI Report and recommendations for Long Term Ojmrat Document 6,
GEO-VI 17-18 November 2009

- GCI Coordination Team report. Document 8, GEO-8t4 November 2010

- Report of the Architecture and Data Committee, Doent 17, GEO-VI, 17-
18 November 2003

- Report of the Architecture and Data Committee, Doeat 17, GEO-VI, 3-4
November 2009

Below follow summaries of progress reported for eamportant aspects of
GEOSS - GEOSS Common Infrastructure (GCI), and ifecture
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Implementation Pilots (AIPs), The Standards Interapility Forum (SIF) and
Quality for earth observation.

GClI

* Progress since GEO-VI (2009) includes the estalsti of the GCI
Coordination Team (GCI-CT), whose achievement leelithe evaluation
and selection of a single GEO web portal and deiGEOSS Clearinghouse.

* The GCI-CT was also tasked with formulating recomdaions vis-a-vis a
"reserve fund". This has not yet been completée. GCI-CT has plans to
undertake further analysis before it can make amegendation. The GCI-
CT will examine:

o0 What GCI needs cannot be met by existing resodhresgh to 2015
o0 Legal and policy constraints
0 Exploration of other funding arrangements

» On the topic of the Component and Service Reg(&8R), the GCI-CT was
tasked to assist in increasing resources registeris® GCI. The GEO-VI
ADC report states "population of the GEOSS registrust be intensively
encouraged. It is imperative that the number of moments and services
registered be significantly increased". As at 8dt0, more than 240 EO
systems, 13500 services, and 12,400 data setdbbawveregistered. There is
no information on how this compares with 2009, owtihe GCI-CT plan to
improve the registration of components (see GCllémgntation Guideline
11).

AlPs

» The GEO-VI ADC document reports that plans for 20idude the
implementation of AlP-3 for “further refinement GEOSS architecture
implementation”. While the GEO-VII ADC report doest specifically
mention AIP-3, it does report that AIPs continueléwelop and test new
components. AIPs are demonstrating and fosteritggaperability and
common practices. Technology is generally availdbienot yet fully refined
to meet the needs of all GEOSS communities. Mesearch is required e.g.
to harmonize data models for remote sensing antidbpPata Infrastructures.

* The GEO-VII ADC document also reports that somegpss has been
achieved in the implementation of common architecsolutions for several
SBAs (details not provided).

» The latest status of AIP-3 is available via thekKT@keet for Task AR-09-01b
(GEOSS Architecture Implementation Pilot), whicpads that AIP-3
Development was conducted from March to Octobef2@®esults of the
development were captured as series of Demonsisatiobe used for display
at the Beijing Summit. Several AIP-3 EngineeringpBs are now available.

* Progress for this activity has followed GCI Implertagion Guideline 09:

The Architecture and Implementation Pilots prodesetained,
reinforced and fully integrated into the strategylevelop and enhance
the GCl in a cyclic fashion. The GCI Coordinatingahm facilitates the
interface between the AIP and the GCI componentigeos.
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The Standards Interoperability Forum (SIF)

* The GEO-VI ADC document reports that plans for 26idude "regular
engagement of the SIF to facilitate interoperafilithis is in line with GCI
Implementation Guideline 13 which states "... dpk®to consolidate the
preferred standards for GEOSS to maximize interaigkty within the GCI
under the guidance of the ADC / SIF."

* The GEO-VII ADC document does not provide inforroaton achievements
of the SIF for 2010, but lists plans for 2011 whictlude:

0 The Standards Interoperability Forum (SIF) is pramgaa white paper
on GEOSS interoperability.

o SIF is generating materials and web-based traituragsist with
registration of standards, services and best pexti

o SIF is developing guidelines and best practicesdalizing
convergence of standards in the Standards ancpesability
Registry.

o SIF will recommend ways of improving the effectiess of the Best
Practices Wiki.

Quality for earth observation

* The GEO-VI ADC document reports that plans for@@iclude addressing
major areas of data management including qualitgéoth observations. It is
assumed that this refers to quality management cbmponents registered in
the GCI, addressed by GCI Implementation Guided®eand by task DA-09-
Ola. There is no mention of this priority in the@-VII ADC document, and
the related task sheet also provides no progredstelp

Other plans for 2010, for which no progress repas been provided include:
» Fostering of sensor and modeling networks

* Registration of cross-cutting observations

« Data management and datasets
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6. Findings and Recommendations

6.1. Findings
Finding

All subtasks under GEOSS ADM have some relevanedther the Strategic Target
Outcomes or the Cape Town Declaration. Generdiy/target task alignment is
good. Eight of the nine outcomes from the GEOSS&t&gic Targets are directly
addressed by at least three overarching tasksmheh between tasks and target
outcomes varies considerably and the GEOSS ADMstasluld benefit from a
structured gap analysis.

Finding

Progress made against the outcomes of the ovengrtdsks seems to be moderate.
There are differences in the opinions of some unt@rees and the survey respondents
on this.

Finding

Although there have been individual achievemehts nterviewees and the external
evaluators appear to have a less positive evatuafithe progress than do the survey
respondents.

Finding

The moderate progress is substantively differemhfthe ratings of the ADM tasks in
the annual Work Plan Progress Reports. In ther)atliebut one ADM task were rated
with progress very good to excellent in both th672Q@009 and 2009-2011 Progress
Reports (the one task was rated as progressingittuneed for more effort).

Finding

One outcome from the GEOSS Strategic Targets iglinattly addressed by any
subtask and indirectly by only three subtasks ef28 tasks and subtasks. This is
considered a significant finding, which suggestd there is no concerted activity to
do gap analysis and the ADM effort may be procegdhithout clear direction.

Finding

The high number of answers in the groups “don’tihor “cannot answer”
introduces uncertainty into the results. Theyadse an indication of limited
knowledge and experience with GEOSS.

Finding

Those who are “experts” see more progress tham tivbs are “users”. A test case

conducted for the evaluation team by a group ofsu@ibject matter experts in the

field of applied oceanography and meteorology) meitged that GEOSS “appears to
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us to be a difficult, time-consuming and non-irt@tsystem.” A response to a
question asking about the usefulness of the GEQ®8rSite in analyzing the
Japanese earthquake of 11 March 2011 elicitedgpfaighe timeliness, accuracy and
usefulness of data.

Finding

Progress of ADM towards the Strategic Targets auEnis moderate. Important
aspects such as “Completeness of Function”, “Oerattand Content Availability”
and “Usability” are negatively evaluated. Survegulés are more positive than
interview results. Real use (test case and othderee) shows negative evaluations
and shortcomings in content availability and cortgsiess of function.

Finding

The present progress reporting against Tasks,uthit uses a standard form, does
not allow for a quantitative evaluation of progré@$e internal progress reporting
appears at times to be more positive than whatetratuation has revealed.

Finding

The Architecture Implementation Pilot (AIP) doed seem to be sufficiently open a
process to be of value to a larger audience. Térerelifferences between what is
reported to the GEO Secretariat against plans drad was found by the evaluation
as substantive performance measures, outputs acohees.

Finding

As a practical tool GEOSS seems to be less usardiy than other web-based search
engines, such as Google, Yahoo!, Bing or Dogpile.

Finding

The operational availability of the GEOSS datagets varied. In several instances
the database was unavailable for extended periciiae.

Finding

For certain users the Registry has made it easi@nd information. Others found it
difficult to find information which they themselvésd registered.

Finding

Technical currency may not be as advanced as s@@SS community members
believe. More work is needed on open standardopad source software.

Finding

Data sharing as a GEOSS principle seems to hastedra change in mindset,
demonstrably through constant shift of policiesG&O Members and Participating
OrganizationsFinding
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The current opinion of survey respondents of hang$ are today belies the popular
opinion that GEOSS will achieve its targets for 20Ihere is a large gap between
what is available today and what is necessary todiein 2015.

Finding

The overall average of FOM is 0.34, implying thet GEOSS ADM implementation
is slightly better than neutral in rating.

6.2. Recommendations
Recommendation 1

The Evaluation Team recommends that the GEOSSitagimust have clearly
defined goals, with performance indicators and medse tasks, aligned with the
ADM Strategic Targets.

Recommendation 2

The Evaluation Team recommends the formation ofiBer-to-End-User projects
with Performance Indicators and clearly definedigioa

Recommendation 3

The Evaluation Team recommends that the usabdiiye be re-evaluated by a
Human-Computer Interface (HCI) expert group, assthle focus of that evaluation, a
topic that was beyond the scope or skill set of Enaluation Team. An HCI group
would evaluate the GEOSS user interface through afausability and ergonomics
factors, with recommendations that could range fsomple tweaks to wholesale
redesign.

Recommendation 4

The Evaluation Team recommends that GEO undertgkletsproject to (1)
implement a geospatial browser in the GCI thatsable of rendering thematic
layers from GEO data holdings, (2) standardizebtssuof GEO data holdings
accessible through the geospatial browser, (3)ldp\eeway ahead so that the
majority of GEO data holdings are accessible ia thanner.

Recommendation 5

The Evaluation Team recommends that a Systems &mgy Working Group be
established to revisit the efforts to date and them to a defined Systems
Engineering process, resulting in a plan of actmwrGEOSS implementation.

Recommendation 6

The Evaluation Team recommends that current génarechnology be targeted for
utilization by the Systems Engineering Working Grourhe Team also recommends
that GEO issue a policy requiring that all softwiar¢he GCI be made Open Source
and available to GEO member organizations.
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Recommendation 7

The Evaluation Team recommends that data retrieval the catalogue of archive
data with metadata, should be improved to meetnesgiirements and needs.

Recommendation 8

The Evaluation Team recommends that the gap as#lilsig, Target/Task matchup
software developed by Japan should be modifieddetitihe requirements.

Recommendation 9

The Evaluation Team recommends that the projegqsals should identify gaps and
the impact this will have on funding (as is seethidSA/EU/GMES).

Recommendation 10

The Evaluation Team recommends that the GEO impiem@rogress reporting
system for all Tasks that measures progress agaitedtones, reports important
issues and give confirmed or revised plans fohfurtvork. The Task Leads should
be asked to grade their progress .

Recommendation 11

The Evaluation Team recommends that the GEO ceeatenmunications plan which
clearly identifies GEOSS, its capabilities, anddigga content.

Recommendation 12

The Evaluation Team recommends that the GEO pawtaih to the implementation
of the GEOSS Data Sharing Action Plan.
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8. Appendices

8.1. Literature Review

The literature review question guide used in thd-tarm evaluation was also used
this time. It included the following five questians

Q1. Does the literature show evidence of links leetwthe described activities
and the goals of GEOSS Architecture and Data Manag¢?

Q2. Does the literature identify any gaps in GE@$&hitecture and Data
Management?

Q3. Does the literature indicate attempts to diéintified gaps in GEOSS
Architecture and Data Management?

Q4. Does the literature show progress or outcommes GEOSS Architecture and
Data Management activities?

Q5. Does the literature identify any unintendedtpasor negative outcomes or
impacts of GEOSS Architecture and Data Managenmeplieimentation?

A sixth question was added for the ADM evaluation:

Q6. Does the literature address any of the Figofd&serit (FOM) shown below?
If so, indicate a value from -5 (very counter-iratied) to O (neutral) to +5
(strongly supported)?

8.1.1. Results

Of the 35 selected publications 31 were revieweghnding the five first questions
above. The last question, related to FOM, was adaféer the reviewing had
commenced and was therefore addressed by onlwiZine
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Figure of Merit (FOM)

1 3 6 Data 7 9 System
Does literature Completeness 2 Operational 4 Content 5 Quality Technical 8Fitfor Maturity
ID Number First Author address FOM? of function inabili ilabilif il Usability Currency purpose Level
3 Werle, D.
5 Rosner, S. Y 1 -1 0 1 0 0 0 0 1
6 Butterfield M.L. N
7 BaiY., DilL, WeiY. N o 0 1 0 0 3 2 2
11 Husar R.B. Y* 2 1 1 2 2 3 2 2 2
22 Khalsa S.).S. N
27 Uhlir PF.
28 Martin J.N.
29 Percivall G. Y 2 1 2 2 1 1 3 2
38 CODATA Secretariat ?
39 Zillman, JW.
40 Anonymous Y 0 1 o 0 0 o 0 0 1
45 Christian E.J. N
59 Liebig V. N
66 | Seki i Y* 2 i 1 1 2 o 1 2
73 YangP.
79 Durbha$.s. Y
83 AhnB.Y. Y 2 0 2 2 1 0 1 1 2
88 Bambacus M. Y 0 2 3
108 Fontaine K.S.
113 Hassan M.M. Y 1 1 2 2 1 0 3 1
129 Khalsa S.J.S. Y 1 0 0 0 1 0 1 1 1
136 Leibovici D. N
139 Mandl D. Y* a4 1 4 3 4 1 3 3 3
140 MandI D. Y 4 1 4 3 4 1 3 3 3
141 Mandl D. N
146 NativiS. ¥ 2 3
155 Percivall G. Y 3 3 3 3 4 3
158 Ranl N
213 Mason, P 1. {ed) N
217 Wolf, L. 36 2 2 4 4 0 0 0
218 Yasukawa, M. Y 0 0 1 2 0 5 0 0
219 Pearlman, J. Y 0 2 2 2 0 0 0 0
220 Lefevre, R.J. N
221 GIGAS Consortium
Average (of  ” r r r r r r r r
% addressing FOM 63 answers) 1.6 0.8 1.6875 1.7142857 1.75 05 1733333 1705882 1.533333

* Comments on FOM added by LIE after cursory reading

Table 8.1 below summarizes results of the reviewh wespect to the five basic
guestions.

Table 8.1 - Percent of 31 reviewed publicationshwibsitive outcome regarding the
five first (basic) questions.

Q1.Links to

Q2. Gap

Q3. Filling

Q4.

Q5:

ADM identification gaps Progress | Unintended
outcomes
% of 90 45 52 39 12
publication
addressing
guestion

For Question 6, the rating spanned from -1 to #b,from weakly counter-supported
to strongly supported, whereas Table 8.2 showsavkeage rating for each FOM. The
average is of the reviews where a grade was gBkamks are not included.

Table 8.2. Average rating of support of publicaido FOM

FOM

1 2 3 4 5 6

Average| 1.6 0.8 1.7 1.7 1.8 0.5

grade
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8.1.2. Discussion

The results of the literature review are only iadive of how GEOSS ADM appears
in the open and grey literature. As the publicatiorere reviewed by different team
members there is an unknown degree of subjectivityhe evaluations and two

evaluators may not always end up with the samdtréluere may also have been a
slight difference in how the team members integuethe questions and in their
approach to answering them.

Although the literature search was made on terrege to GEOSS and ADM three
publications, or 10%, were found not to show evadeaf links between the described
activities and GEOSS ADM. These papers 1) use GE&San example; 2) describe
activities in other programmes and only mention GBQvithout relation to its ADM
goals; or 3) address only science aspects of GEOSS.

About half of the publications address identifioatand filling of gaps, many of these
only indirectly. Twelve publications, or approxirebt 40%, show evidence of
progress or outcomes. It seems that a large p#neaeviewed publications contain
descriptions of planned or ongoing activities rathan results.

Four of the publications, or 12%, indicate unintethdoutcomes of GEOSS and
GEOSS ADM.

None of the publications were written with the FQON mind. Still, of the 27
publications that were reviewed with respect toR#, seventeen, or 63%, could be
said to address the FOM. It is difficult to drawydimm conclusions from the material
but with one exception, the publications seem tiiger neutral or show moderate
support to the FOM. The exception, which is markéghtly counter-indicative for
FOM 2 — sustainabilitydescribes the relationship between GEOSS and VWD
some slight tension that may jeopardize the suadity of GEOSS ADM.

8.1.3. Conclusion/finding

The reviewed literature shows moderate suppotieoFOM and progress in GEOSS
ADM. The only negative unintended outcome that &ggeared is related to tension
between GEOSS and one member organization. Thgotenwas addressed in the
mid-term evaluation report.

8.2. Keyinformant I nterviews

Interviews were conducted with 31 persons. Thewwges methodology used the
same interview questionnaire (Section 8.7) foiraéirviews, and all interviewees
received the questionnaire in advance of the irgernbeing conducted. The
interviews were conducted in person or by teleph®he interviews were conducted
in:
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Country Number of persons interviewed

Australia 4
Brazil 3
Canada 5
Italy 1
Japan 4
Norway 5
United States 10

The interview consisted of 32 questions. Twelvestjoes required a Yes/No answer.
Three asked for an opinion rated from Very Goodo@dNeutral, Poor, to Very Poor
and Unsure. Seventeen questions asked for a narragponse.

After analysis and summarization, the responsesat®la general awareness of the
Architecture and Data Management aspects of GEBI8®ever, 60% of those
interviewed believe that the Strategic TargetsAidM will not be met by 2015.This
issue may be of concern to GEO, its governancetladxpectations of member
organizations.

8.2.1. Yes / No Questions

Of those interviewed, 30 respondents indicated tza/heard of GEOSS and were
familiar with it. One respondent said they had Hez#rGEOSS but were not familiar
with it so this answer was counted as a “no”.

89% of those interviewed have been involved withOSIS at some point. Most of
this involvement has been in the technical worlc&OSS; however some
respondents indicated their involvement in the $amkin committees.

Interviewees were asked about their knowledge @Sinategic Targets for the
GEOSS ADM. Although 55% indicated some knowledgéhefADM Strategic
Targets, 45% have no knowledge of the ADM STs.

60% of those interviewed believe that the STs moll be met by 2015. 33% believe
the STs will be met, and the remaining 7% were g1su

85% of respondents do not find that national pei@nd/or legislation inhibit their
ability to meet the ADM Strategic Targets.
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Will the ADM Strategic Targets be met by 20157

7%

oY
mN
OMaybe

oo

60% of respondents agree that GEOSS allows inaiasse of observations through
the ADM Strategic Targets.

55% of respondents indicated that they are famwiéin the current Task structure of
the GEOSS Work Plan.

48% of respondents believe that the GEOSS ADM @efitly leverages current
thinking in the fields of information technologyatd infrastructure and earth
observations.

56% of respondents believe that the data contam&EOSS will be of a quality
appropriate to meet user needs by 2015.

48% of respondents are familiar with GEOSS Comnmmbrastructure (GClI).

8.2.2. Opinion Questions

Respondents were asked three questions in whighcthed express an opinion on
rating the overall progress for Architecture andeDdanagement at this point in their
development and implementation, using a scaletof5l, where 1 meant “Very

Good” and 5 meant “Very Poor”.

Architecture. Respondents were slightly positivéhieir opinion of overall progress
for the implementation of GEOSS Architecture. Therage response was 2.9 (+/-
0.46 with 95% confidence level) with a standardiatéen of 1.14.

Data Management. Respondents were slightly negatitreeir opinion of overall
progress for the implementation of GEOSS Data Mamant. The average response
was 3.3 (+/- 0.55 with 95% confidence level) witetandard deviation of 1.37.

Respondents were slightly negative in their opirobnooperation of members and
participating organizations in the implementatidic&OSS Architecture and Data
Management. The average response was 3.1 (+/wWite®5% confidence level)
with a standard deviation of 1.54.
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8.2.3. Summary of GEOSS ADM Interview Results

Question 4.
Do you agree the ADM Strategic Outcomes will be agdved by 20157
If you do not agree, what is missing to enable thigsult?

Responses were mixed, with some cautious optimiitia fact that there is a
GCl that is operational was cited as an indicatéfuture success. The
respondents quickly turned to items that are migfiom the GEOSS, such as
a semantic web structure ontology to underpin tid, @ot enough open
access to data, and missing capabilities that weeldnit full

interoperability. One participant claimed that tleelnad not been a
comprehensive gap analysis to enable GCI to delrat the users say they
need.

Question 5.

Are there any national policies/legislation, undemwhich your organization
operates, that inhibits your ability to meet the AIM Strategic Targets?

If yes, please elaborate

Respondents cited countries’ data sharing polie®®eing restrictive to the
point of preventing attainment of the Strategicgeds. Also, limited budgets
were noted as inhibitors.

Question 6.

Do you agree that GEOSS allows increased use of ebgations through the
ADM Strategic Targets?

If you do not agree, why not?

This question received a qualified “yes”, notin@gtlthe term “use” has
multiple levels of meaning; that is, differing das of potential users will use
the GEOSS at different levels of effectivenesgraipg on their relative
understanding of their needs and the ability ofghstem to satisfy them.
Some users understand GEOSS well and are integiatiethe system, while
others have a very limited understanding and mayemen know that anyone
is interested in their observational requiremenitswas also noted that there
needs to be a more integrated use of the GEOSSI pord clearinghouse,
and a tangible demonstration of some successfals;cdsr example Integrated
System of Drought Monitoring.
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Question 7.
Are you familiar with the current “Task” structure of the GEOSS Work Plan?

If yes, do you find that there are gaps in the exii;ig over-arching tasks and sub-
tasks in the ADM Strategic Targets which would caus the expected outcomes
not to be met and what might those gaps be?

Respondents reported significant gaps in the taskisstrategic targets. There
are a wide variety of tasks that are not being enpénted uniformly.
Implementation therefore creates gaps in matchiis§is to targets. There is a
need for SBAs to take a more holistic look at datarces. A second issue
concerns the technical sophistication of the GQilementation; to wit, GCI
has no elements for Web 2.0 type interfaces. Tikere “broker system” to
bring SBAs into a common nomenclature.

In registering services there is no common languagehe registrar has no
way of knowing of the content or status of otheaar this makes it difficult to
be interoperable among SBAs. Also, existing ovelniag tasks may not
cooperate with each other enough.

A further concern had to do with getting observasi@and archives on-line for
users who aren’t familiar with earth observationBhere is a perceived
unfulfilled need to employ general internet techieis|that they are used to
using (e.g. Google, web services). GEOSS seebeslazking an emphasis
on end users.

Question 8.
Do you know if there is a documented process to idéfy gaps?

If yes, do you know where it can be found?

No. Evidence of a documented process was sketdigsta It was reported
that one objective of the May 2010 GEOSS Arcdhitecand Data
Management meeting in Pretoria, South Africa waslémtify gaps. There is
presumably another such meeting to be held in g2b11 in Geneva.

One possible option is in the Target/Task matctoffwsire that was
developed by Japan, located on the /earthobsemsitiog page. Also, there
is some possibility of use of EuroGEOSS framework.

Question 9.
Whether formally documented or not, can you describ the process by which

gaps are identified and filled?
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Any such process was at best ad hoc, possibly ghrthe communities of
practice. In case of Data Management, the processneported to be
working, evaluated and managed by Geo secretandithe Leads and Team
Members of four Task communities. An alternate@gogh that was called
out is that each Architecture Implementation P{ikP) Phase identifies
some gaps in architecture to be filled.

One response stated that any development stravegy$tem of systems must
be tailored. The comment recommended an evolugiarevelopment
process; to wit, Agile Development, Pilots, evaluat, awareness, and
“progressive operationalization.”

It was reported that a gap analysis has been cotedlioy other Committees
(Science and Technology Committee and User Intei@ammittee).
Ostensibly, the results or process may be appleabA/DM. Although not
for GEOSS, in ESA/EU/GMES, project proposals akedgo identify gaps
and this has impact on the funding. This helps lmbhtification of gaps and
the filling.

Question 10.
What challenges have arisen during implementationfahe ADM Strategic

Targets and how have these been addressed?

Resources.

Lack of funding for technology and infrastructussues sufficient to support
services was noted as a standing problem. EvamgthGEO comprises
voluntary activities, to implement and promote thasfunding mechanism
supported by each government will be required.o8dgexample is a new
FP7 call last year targeting GCI implementationhwiither SBAs. This will
accelerate the existing activities which are cuthgcompletely voluntary
activities and also encourage further participatimnGEOSS implementation.

Policy.
For the ADM to be successful data must be accesBilsé of charge. That is

not the case, given the different data policiesiember states. One
challenge was represented as a coordination of datanational level when
the data itself is spread across myriad organizaioA related issue is the
challenge in the sustainability of the GCI (conjetite latter requires
connection to metadata catalogs that are activelyndg maintained. It was
noted that there was a data sharing task forcegfled at last plenary, which
resulted in a task force to mitigate implementaigsues for the data sharing
plan.

Political.
A challenge derives from the volunteer nature 0OSEK. Physical
deliverables (to include IT entities) require comr@ion. There are many

June 2011 Page 67

GEOSS Architecture and Data Management Evaluation



proliferating tasks and organizations; thus theustural unity of GEOSS is
becoming ever more confusing. These politico-sissioes are nearly
intractable, while the technical challenges areirety solvable. The issues
are those of management, whether formalized ornmétd  The tension
between the success of GEOSS and the nation’systenss posed a
challenge; that is, the tension with national irgsts.

Implementation.

The early implementation of GEOSS had larger nurob&iargets,
disseminated from the Secretariat. It was recagphthat the scope of the
Targets made this challenging for GEO. As a rethdtGEO started
distilling the Targets to a series of high levedka. Even though GEO
narrowed the number of targets, there were stilrge number of sub-tasks.
The GEO process allowed countries to offer a nunobéssks that weren’t
associated with targets. This was good for buysut,made it hard to
understand the task/target matchups. For exanifie: process was started
by the ADC when the committee released three yaeqgportals and GCI for
testing (for a year, 2009). A challenge was ggtparticipants to respond
(for testing and feedback). Out of 150 peopley omnle person responded.

Getting agencies, especially space agencies, tograze the Agile
Development process is a challenge. Implementatié®@EOSS is a different
process than for satellite development and lauockexample. One
respondent suggested promoting the awareness ahaaity to evolutionary
development process, used in the AIP.

One challenge represents as a need for a stronyelvement of the research
community; the involvement is too dominated by &wuceats. This seems to be
the case nationally as well as internationally

In general, the implementation challenge can beatiarized as the difficulty
of the interconnection of heterogeneous systemeased through the System
of Systems engineering process (standardizati@giabinteroperability
agreements)

Question 11.
Which expected outcomes from GEOSS have been reaw (fully or

partially) to date?

Most respondents pointed to concrete examplesstérsyartifacts that have
been implemented and demonstrated. To wit:

* Availability of the GCI.

* Interoperability among provided components usimmndards

promoted by the Standards and Interoperability For{SIF).

* Registry population, although participation has ped challenging.

» Data Centers, working towards common IT platforms.

» Data Quality standards and processes, through BteH/CEOS.

e Communications:
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0 GEONETCAST
. GCONET: Use of internet systems of large redeéacilities
and high speed links
0 Mobile communications: Outreach to developing ¢oas;
architecture and pilot implementations.

Some secondary effects were called out, notatdy thie USGS decision to
release all LANDSAT on web was a direct result BOSS, “a catalyst
effect.”

The third item of note is the general change ofdseén resulting from GEOSS.
For example, the data sharing principle was agreg@| concept was built
up, and the objective themes of IGOS have beerfaard into GEO Tasks.
The need of a global coordination is now widelyoguized; involvement of
Communities of Practice is a beneficial effectr Eoample, data archive on
flood and drought was demonstrated in Asia WatetkCWS and GOSAT and
PALSAR data coordination in Global Carbon Cycle pfgical outcomes.

The change to a belief in the feasibility of a GEBQ%s noted as a beneficial
outcome.

Question 12.
Are there any methods, processes, tools, etc. thaere found to be

particularly important to realizing progress in the ADM Strategic Targets?

One respondent said that this is not really theartgmt issue, but rather the
issue is the willingness to shar&EO must develop compelling reasons to
bring otherwise antagonistic players to the table.

Judging from the European experience, the methmdsgesses, tools etc used
by the marine and atmospheric communities seenoitk better than those
used by the land community

Several facilitation methods were discussed:

ADC co-chairs met monthly to review progress.

Committee meetings.

Extended discussions on Strategic Targets; armtyfsihe targets.

Allocating expert leads to the targets.

Strategic Plan to address targets. However, w&tdwave formal
tools to assess progress toward targets.
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= The “Sherpa” process, a means to mentor the taakl$; however, it
hasn’t been as active recently.

For other SBAs, a relevant question is how to noorifie tasks that aren’t
directly related to ADC. There’s no effective mioning of overarching tasks.
GEOSS needs a tool to transfer requirementsasetibuilding those
capabilities. The management structure of GEO®8 be reviewed.

The Architecture Implementation Pilot (AIP) methlody is good, but lack of
funding makes it difficult to implement it propetigvolved parties usually
bring to the AIP what they have developed in otlmetexts without the
possibility of dedicating efforts to tailor themttee AIP and GEOSS
objectives.

Sensor Web and Model Web technologies which arteopémteroperable
Systems (AR-09-02) will be keys in GEOSS. Adédlitgpecific items cited:

= Ontology retrieval system

= In situ data

= Historical data

= Quality control and meta-data

= Evolutionary development process w/ leadershiheyS8BAs. ADM is
applied in the SBAs.

= Geoinformatics: technology of information systeapglied to
geospatial information.

The expected theoretical functions of GCI shouldkviro practice.

Question 13.
Are there any methods, processes, tools, etc. thaere found not to be

helpful or which ought to be avoided in implementig the ADM Strategic
Targets?

Meeting process — Rapid talking and an over releanon acronyms doesn’t
allow new comers to easily adapt and it is espécifficult for those who do
not have English as their first language. The nsagtificant item noted was
the proliferation of organizations, committees ktésams, etc. that must be
inter-coordinated. Ref the N-squared principleg #ffectiveness of a team is
inversely proportional to the square of the numblemembers. Additionally,
there is too much discussion on legal matter, eklengh Data Sharing is one
of the GEOSS achievements.

Reliance on volunteer workforce - Don’'t expect peadp volunteer to test
anything. Use “embarrassment factor”. This, alonigh isolation and
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boredom, worked in Pretoria.

We spend a lot of time and money showing our waresrrselves (e.qg.
Plenary). Need to be presenting to end usersgtivd® would get value from
systems. Excess cost was incurred at Plenary. &tQld consider a
“GEOSS users forum” at the size of the plenary.

Q.14.a: Using the scale below where 1 means “Veryo@d” and 5 means
“Very Poor” how do you rate overall progress for Architecture at this point
in its development and implementation?

Average response was 2.8.

Q.14.b: And for Data Management?

Average response was 3.0.

Additional commentary:

There are successes that can be cited, but GEQeiw gears behind that
which was projected in 10 year work plan. Thera Ist more to do and a lot
more decisions in the short term. GEOSS shoulibbeto progress faster in
the next 4-5 years.

GEOSS has been good with designs and plans, bgtge® has been very
much lagging. The challenge is that GEO is a gdiompanyhat depends
on members to adopt and execute the plans.

Question 15.
What, in your opinion, are the three most importantaccomplishments of
GEOSS Architecture and Data Management to date?

Infrastructure
» The GCI components
0 GEO portal
0 Registries
o Clearinghouse

» Defining architecture based on open spatial staddadevelopment of
GCI Consolidated Requirements

« Communications capabilities
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Content

Establishing the registries and portal content

GEQOSS Data Core

Data policy

Most of existing important data and information tads; International
Disaster Charter, Sentinel Asia, DIAS, etc. havenbiategrated.

Demonstration/operations

Created understanding that all aspects of data ngan@ent are
important and have put focus on this.
Execution of Architecture Implementation Pilot (AjPocess w/ OGC.
Pilots that demonstrate architecture and use of /[&@roperability
arrangements by SBAs.
Networking is the most important accomplishmentthigtis more on
the personal level, otherwise there has been priimuof documents
of uneven quality for use.

o Created environment for network building; accessrportant

data, particularly marine data, through GMES

o Work with NOAA and EUMETSAT re GEONET.
Evolution of LANDSAT data set to open access.
Bringing together the diverse collection of teclahinterests and
developing an architecture to accumulate diversit(.years is not a
long time to accomplish results that will have nadécade viability.
Membership and contributions from diverse domamany important
voluntary contributions
Architecture and Data Management plans.
Data Sharing Task Force results

“It's too early to find any accomplishment. Accompment shall be defined
as concrete societal benefits achieved.”

Question 16.
What, in your opinion, are the three greatest chaéinges that GEOSS

Architecture and Data Management has overcome to da?

General categories that were reported:
Cultural

Lack of communication among nations.

Resistance to cooperation among countries.

| have not seen important data providers releasigdetails of how
their data are or can be distributed.

Natural resistance of changing from individual ingional
architectures onto a global architecture for datamagement.
Commercial data policies.
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» Demonstration of the scientific value of GEOSS

 Filling of cultural gap between IT experts and gamentists, e.g.
through the involvement of both communities indiaeelopment of
pilot projects

» Lack of understanding of what'’s required to impleterchitectural
principles. Folks were not astute as to what tlaadards meant.

Technical

» Mapping versus using earth observations. Big gap.

» Usability has not been adequately addressed — bamsure that you'll
get the data to the people who will produce theetatbenefits; i.e.
decision makers. ADM is not being focused on dgligystems.
GEONETCAST is a good system, but it is uncleartvenét is getting
information to the right end users. It's not “séxg build information
delivery systems. Decision makers won't go tqthnéal or the GCI.

» Also, the use of the semantic web has not beentakda. What we
have now, based on common standards, doesn’t ajppdmr enough.

» How to choose the right system/program to backGE©SS going to
do Data Management enterprise-wide?

» Interconnection of heterogeneous systems

Procedural

» Creation of the GCI; specifically the programmaties volunteer
organization

» Getting task progress to be uniform, and focusedpatific tasks that
were required.

» Attracting talented committed people to the effort.

» Organizational “storming and norming”

o Work plan, committees.

» Ignorance of data standards.

» Building a strong community of technical leads fraraund the world
to execute on the GEOSS GClI

* Broad agreement on interoperability principles astdndards,
working together to create new standards that areded that don't
yet exist

e Pushing the ball forward on sensor web interopdiigb

* Getting people to the meetings.

» Data Sharing Policy agreement

» Accomplishment of GEO portal to work in realityregd by members.
Sustained and coordinated operation framework cdtechby
stakeholders such as United Nations and no volurtass.

Question 17
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How do you rate the cooperation of members and padipating
organizations in the implementation of GEOSS Archiécture and Data
Management?

The average rating on the scale (1.Very Good//3tidé(b.Very Poor) was
2.7.

The cooperation is very good within some membeargegtions and their
contributions to GEOSS, e.g. WMO and WIS. Thepeans to be still some
hesitation among the members. Some want to b&®d, But not have their
data in GEOSS.

Financial pressure has limited the amount of ddtarsg, but legislation has
changed in EU that would allow for data sharingy(eESA Sentinel data.)

Question 18.
Do you believe that the GEOSS Architecture and Datdanagement

implementation sufficiently leverages current thinkng in the fields of
information technology, data infrastructure and eaith observations?

The responses to this question about the use océrulechnology were mixed,
with many persons stating that, while GEOSS wasngalome progress,
there remains much that is not being done and/ar ¢ould be done:

Interviewee believes that GEOSS ADM is not actwadhjieving
interoperability. He believes that although there aurrently no solutions to
achieving interoperability, there are people/growpsrking on this
internationally, and solutions are becoming aval&ab

The interviewee does not support the portal conadyth he considers a
“bottom up” approach. He thinks that an overarchifrgmework is required.
GEOSS is based on distributed systems and standahitsh is current
thinking. GEOSS needs to continue to evolve tbleitacture: open
standards, open source.

The GCI uses older technical concepts, vice curtt@nking, such as the
semantic web.

GCl is not flexible; it is not much more than aalag/library. GCI does not
have a broker function, which is where the fieldasng. GCI does not
address long term interoperability needs.

Some recent information technology solutions (|agthe brokering
approach experimented in the AIPs) would providgeater flexibility for
interconnecting heterogeneous systems such agexéstd planned
Community-of-Practices systems. This might hefrtiress related
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interoperability issues.

» If the goal is to make this data immediately refeéwvta those working across
the societal benefit areas, GEOSS needs to bet@pieovide them with IT
capabilities that are more in line with what thegvie come to expect in their
personal and work lives — registries and to sontergxthe Portal are in some
ways manifestations of “Business as usual” in comenunity... which is
probably a good thing from the standpoint of thpesis but does not serve us
well in terms of growing the community of users dathonstrating value of
the offering and effort.

* GEOSS needs to do more to address needs of usarslisciplines other than
earth observations. Specifically, information skilooe accessible and
represented on easy to use map (cf. Google EaAltsimilar capability was
developed and demonstrated in AIP.

Question 19.
What, in your opinion, are the three greatest chaénges facing

implementation of GEOSS Architecture and Data Managment today?

As in Question 16, responses clustered around theeeral categories:

Cultural

* GEO is a volunteer organization, sustained by vagnfunding.
There needs to be more structure (tasking/fundimgpuild executable
plans.

« Organizational sustainability.

» Demonstration of success stories. CommunicatidBE®DSS concepts,
needs, and priorities.

» Aligning of major intergovernmental organizations.

» Achieving better engagement with organizations sicthe Open
Geospatial Consortium (OGC) and the Natural Envimemt Research
Council (NERC). Cooperation with other observatimdies (GTOS,
GOOS, GCOS, GOS, et al).

» Policy decisions around data release by GEOSSeléatual
Property, licensing, no cost access. (Legal disomssto technical
implementations).

* Building a community of users beyond the techrpecaviders of data.

» Shrinking resources available to support efforts.

» Development of international interoperable exchasgadards.

» The voluntary aspect: will all member states cdntte? Data may be
withheld for several reasons, real or imaginaryorfFesearch
purposes by scientists (not-until-l —have-publisbgddrome), national
security, fear to expose poor data quality, others.
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Technical

Defining an appropriate ontology (application screno define the
data we are sharing to allow fully global analysisdata

o0 Standardizing data models / ontologies and shared

vocabularies.

Easy access. In a voluntary based GEOSS, thisdatkto have
people use it. If GEOSS is to become mandatorgrgawents will
require easy use to avoid spending too many regsuoa this.
The interviewee related an actual attempt at usirgGCl to retrieve
data. He entered “SST” into the portal (sea surfaemperature).
Pages of hits ensued. He was not clear how tahisenass of
response. He clicked on one such and it took dimsummary of one
particular data set. Therein, the full descriptimas 1000s of lines —
useless. Eventually, he located a URL in the detson that took him
to the data.

0 Missing:

= 1. The high level summary/search,;
= 2. Seamless link to inventory of the data set.
* Need a common inventory protocol.

0 The respondent was “underwhelmed” as a result.
Lexicon of terms. Need a controlled vocabularycofe set of
language needs to be the same everywhere so tiettbings can be
different.
Model interoperability
Mature from collection of systems to a system-sfesys.
Implementation of data sharing principles.
Architectural principles and plans — evolution iiotéchnology

o E.g. social network, mobile computing.
Quality control, especially in situ data
Retrieval across transversal areas
Registration of data sets
Delivering real time data
Broadband access to developing countries

Procedural

Understanding the role of R&D vs. operational pragrs

Involve scientists/data users more than bureaucrats

To get operational and interoperable, i.e. makieglrtechnical
deliverables that will be used and not only projiestks Data policies
remain to be a challenge

Standardization. There are initiatives on globaEHGSS), regional (in
Europe Inspire) and national levels. An organizat@annot support
all, this will be too expensive. GEOSS needs toel@fhat shall be
achieved and describe how to achieve this. Establislear
framework with progress plan and communicate thesage

Avoid inventing the wheel again regarding standaidsere are so
many standards out there. On the European scengdstly also on
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the global scale, these are about to be coordinatsdi unified. There
is a danger that GEOSS may introduce new onesnthst be avoided.
There is also a need for common controlled vocaiegato assure
that all are “speaking the same language”.

Question 20.
Have there been any unintended positive outcomes GEOSS Architecture

and Data Management to date?

* Awareness of EO and need for easy access
» GEOSS ADM has contributed to making data more ailgles
» Better understanding of complexities of legacy dgstems
0 How to use metadata for future use.
* Narrowed the gap in our ability to share data i tlobal
enterprise.

* Yes, as a result of putting the architecture ougftest period,
obtained a very good benefit. In usability testithge participants
were asked if they would use the GCI in the futdree answers were
mostly yes. There were many testers who weredeuise GEO. The
number of organizations that volunteered to do adidal work
showed interest.

» Better understanding of international standardsX)3n the US.

* Fully open data accessibility of Landsat data fro®GS
* Global 30m land cover activities plan in differeountries and their
coordination.

* Human networks have been organized, contributirtheo
understanding of the present status and the trerglabal scale, and
the consideration and exploration of different idea respond to the
common issues.

Question 21.
Have there been any unintended negative impacts GEOSS Architecture

and Data Management to date?

» Expectations were created, particularly in devehgpcountries, that
data would be freely available, at least fastentlimrealistic. There is
also a tendency for some members to be draw befiefiih GEOSS
ADM rather than contributing.

» Scientists are important data providers but may &esompetition with
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GEOSS and may become reluctant to contribute

* One respondent felt that GEOSS has not progressgédiently to
reveal negative impacts.

» The strong focus on making data, models and sexréte available
through GEOSS may have shifted some funding fregareh to
service based projects, which in turn may haverdautied to negative
views on GEOSS/GMES by some scientists. It is tandio convey
the importance of data exchange and availabilitgdciety, i.e. a
message of holistic approach to earth observations

* Impacts from the relationship of GEOSS to othemaigations
required much socializing and compromising. Thisated strained
relationships with leadership of other organizagon

» Lack of participation in GClI is calling the bensfitf GEO into
guestion. The reality is if nobody participatesbady uses it.

* The quality and pixel sixe of earth observatioradaiay be required to
be improved by 2015. | feel this issue may notis®udsed enough

* A very negative impact of ADC activity was see@HOS Cal/Val for
ASTER GDEM. ASTER GDEM team opened their dat& G
community for validation before the official relea3he team opened
those validation results to the public before thkease without notice
to the data provider. | hear rumor that because thv@anization is
composed of some commercial competitors about DidMIzat they
did a negative campaign. Maybe it is not true. @htaset should be
validated and should be shared those results tgtimic, but we need
to follow a minimum rule as scientists to ensurentary mechanism.
This kind of violation of the rule will cause a a#ige impact to other
data provider to GEO.

Question 22.
Do you believe that the data contained in GEOSS wibe of a quality

appropriate to meet user needs by 2015?

If NO, please explain why:

Respondents felt that the global user requiremeete not known, and thus
the question couldn’t be addressed. There is d teéefine what
fundamental environmental requirements are and theat them.

GEOSS ADM must get beyond the demonstration phlmkbecome fully
operational to achieve this quality. A hard pusimézded.

There was a recent proposal to the ADM to estaldisimteroperability
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working consortium. That type of work would imprdhe discoverability in
the GCI. This would require a lot of rethinkinghmiw we manage and use
metadata. In the usability testing, there werernmany false positives.
Adoption of the Data Core will help attain success.

Much of GEOSS is usable today, but not enoughptaite. However, the
respondent felt that leaders will use GEO portaltfeir information needs.
Specialists will still go to their own sources.

Each data point might be validated but there isaonsistency among global
data.

There is a slight concern that one will not achiesenmon and universal use
of units.

Question 23.
Are you familiar with GEOSS Common Infrastructure (GCI)?

If yes, what is your opinion of the current deploynent of GCI?

The respondents that were familiar with the GCI baderally unfavorable
comments:

* The GClI is unsustainable. Responsibility and fugdsncurrently with
a couple of organizations with no scope for othermfluence future
technological directions or learn from current techogy
implementations in order to deploy their own sezsic

* It works but more efforts are needed to make Iy fyberational.

* The system seems technically advanced but it apgelificult to get
below the national level when searching geograghica

» Searching for a specific data set (German floochjlatas not
successful but this could have been caused byrskponse time.

* The current deployment is poor, mainly because pgedaiders are
still in the process of registering or being coroad to register.

« lIts initial rollout was inadequate because it diot mllow for evolution
of the system/holdings.

» Sofar, GCl is a large catalog without provision(pfomised) added
value services.

» ltisjust a yellow page. No direct link to REALtala

* Public announcement of the GCI may not be enough.

Question 24.
How easy and efficient is it to enter your data/setices in the Registry?

The respondents found that it was reasonably eadyeéficient to enter
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data/services in the Registry, with some exceptions

* ltis not very different from other resources oa Web. An account is
needed, this is common, and users can then rediséardata sets. It
is easy, indeed, but | am not sure about efficietifficiency’ is a
subjective term.

* Quite easy if you are an expert in standards

» It's difficult to register if not explained by expeof the Registry.

* We deliver data and systems but this through athistems that are or
will be integrated with GEOSS, like Eurometsat #dlO. GEOSS
must relate to this; otherwise GEOSS will fail

Question 25.
How easy and efficient is it to find items in the Rgistry that meet your

needs?

While moderately favorable, the response was mixed:

Reasonably easy — although the schism betweenitssivand
“components” is likely to make it unclear to mamyt@ntial end users
where they should begin.

» Fairly easy and efficient. Standards are well ceder

» Itis easy but efficiency needs improvement

» It got easier over the two years after availabilifiyRegistry. Improved
during usability testing. Discoverability remaian issue. Could be
improved. So hard to find data that you know hesrbregistered.

* When you go to the Portal, sometimes you can’ttfiimiys that you
know are in there. Search function does not ygelaplete results.
This was a problem a year ago and remains.

* Look and feel is good. Search algorithms need sompeovements.
Must hit search term exactly, as opposed to thea@pmate matching
used by mass market search engines.

» Initial understanding is difficult.

* Not so easy. Existing list http://geossregistrig®iholdings.htm was
made by report from each provider which are realby well
organized. Some providers select all SBAs soméichvare not well
addressed in reality. Other problems also conceistration. For
example, when user tries to find data covering Zsliand, user will
get the result of global OCEAN data even thoughetieno ocean in
the country.

Question 26.
How easy and efficient is it to search the Clearidgpuse for data?

As in other questions, the responses were mixed:
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* This is a straight metadata search, which is easyyever, it is
dependent on the quality of metadata entered by &E@articipants.

» [Easy to search for data and get access to the aalesite but can be
difficult or impossible to download the data. Sasites one is pointed
to are unavailable or closed. The Clearinghousetrbedilled with
more data.

» Difficult is a better description, perhaps becatisere was little
information when we tried.

» Itis easy but efficiency needs improvement

« Initially it was extremely difficult. Now, this ike same as searching
for components and services; transparent. The dsesn’t know
where the search is going.

» Through the GEO-Portal, it is very easy. | like flederated search
capabilities exposed through the Portal. Throulgé Clearinghouse
itself — we have problems connecting from insidé& BBcause it is
available over a non-standard port.

* It's not easy and speedy.

Question 27.
Apart from the GCI, what additional venues for memkber countries to
discuss and perhaps agree upon methods for greatdata system
interoperability and leverage common internationalmetadata standards
would you suggest?

Initially, one respondent noted that question is carrectly formulated - GCI
doesn’t do this. ADC/SIF is the main GEOSS meamgi$cussion of
interoperability and metadata.

Other examples cited:

* International Ocean Commission.

* International Hydrography Organization.

» World Meteorological Organization

» US Integrated Ocean Observing System and similar.

* Open Geospatial Consortium

« Committee on Earth Observing Satellites

» International Organization for Standards Techni€dmmittees: ISO
TC 211

» There are many smaller regional or technically tieai networks or
venues where parties can discuss and cooperatefoe.the Arctic and
within the international meteorological and ocearayghic
communities. Such venues have a tendency to beapeneand
including than the large global and overarching ues and have e.g.
produced valuable standards

* GEOSS has 4 committees and a data sharing tas&.farbe members
of the GCI Coordination Team are also members e$¢h providing
synergy. But Capacity Building and Science/Tedamohre not
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liaising with the GCI CT. More coordination is . Also, the S&T
community may not be aware of the GCI. Same &c#pacity
building world.

* Some of the GEOSS tasks and projects address this.

* Big need for “community portals.” The charter f&Cl is to be a
single point of entry to all people. Community ptstprovide
communities with opportunity to have specific tirtimeeds.
Community portals need to be endorsed by GEOSS woityrperhaps
through a task force.

» Data broker kind of project coordinated under the®&5EOSS will be
required in each region and global scale.

Question 28.
If you think the portal interface is not friendly, what is missing?

Responses to this question varied significantlynffaot friendly” to “quite
user friendly.”

« | do think the interface is not very friendly. Fexample, it would be
better if the services themselves (register a corapp search the
components registry) were not mixed with techri@rmation like
the Find Out More section on the right side. lfrthare services, users
should be guided straight to them.

* It has gotten a lot friendlier. Recommendationd baen proposed
from the usability testing. These should be readisafter the release
of the next version.

» Portal site is quite user friendly.

* Needs links to tools, community portals, or otHemts (e.g. Matlab).

* Slow
* Needs: Help desk, user support, tips, instructiemd, direct access to
key ECVs.
Question 29.

If you think the portal does not provide access tis functionalities through
an accessible interface, what is missing?

» This was documented in the usability testing report

* The Map Viewer is useless to what | would condiddre the target
user of the Portal. This seems like a missed dppity to get people
exposed to data in a simple to use exploratoryrfiate.

* Query based on temporal constraints are not impteeeor difficult
to express. Data access is still not implemented.

» It's difficult to know what can be done through #ystem.

* At least, should be accessible to real data for GEM@ataCORE
rather than just metadata.
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Question 30.
Would you prefer to access the GEOSS via one or ntigle portals and

clearinghouses?

» Using multiple portals introduces a lot of techmpjaisk. It may be
preferable to use a federated catalogue that aesed® same
clearing house with the same technology, providimg-way
replication.

* Recent GCI tests showed different results fronerdifft technologies.

« One is acceptable.

* Whether using portals or clearinghouses, peopléstill prefer to use
familiar systems. If separate portals/clearinghauiaee introduced or
developed, they must be significantly better thastieag ones. There
will always be a danger that systems used toddynailbe exist ten
years from now and this should always be in th&klwmdd¢he heads of
those choosing portals

* Multiple. For specific communities or SBAs, usezed direct access
to the area of interest. Directed access wouleédser, and would
entail a better, narrowed search engine. This wWde&d to better
search results with fewer false positives.

* One. With the caveat being that search capalslitising the catalog
APIs should be available from many different places

* Multiple (e.g. thematic portals, different portd¢s different user
profiles, etc.)

* One is better because it's easy to do.

Question 31.
Are you responsible for any of the systems in the BOS Registry?

Respondent provided training a system for devetppountries. System is
ready to be operational and is mature.

EPA Air Quality Database and GEO Gateway.

Whether referencing NOAA or NGDC — Federation.

EPA Geodata Catalog Service — Federation

EPA Geospatial Data Download — Confederation

If YES, please try to rate the maturity of your sysem according to the
Maturity Index at the end of this guide.

A few of the interviewees responded to this quest&urning an average
value of 3.8 on a scale of 1-5.

Question 32.
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Is there anything else you would like to mention imegards to the
implementation progress of GEOSS Architecture and Bta Management
that we have not talked about during this interview?

The general goal of GEOSS, data sharing throughdsedization, is
excellent but could work better. Politicians anddaucrats do not always
understand the meaning of or see the benefits tnpanability and
standardization. The voluntary nature of GEOS& ¢ballenge and
contributes to some of the problems described exairi this interview.

Maybe one (of several) ways to obtain more focu6 BOSS would be if
national and regional funding agencies requirecerehce to how projects
involving data collection and data management systead a reference to the
link in GEOSS.

GEOSS is perceived as too top down and dominatedliiicians and
bureaucrats, with too little involvement from graest organizations with
operative responsibilities and from research. Safrthe operability issues
are taken care of by member organizations like WkI@ they could have
shown stronger involvement; e.g. WMO does notflodkEOSS when
developing the WMO Information System WIS.

The overall aims of GEOSS are admirable and dekrdibwever actual
implementation could be better handled through penosource community
approach, resulting in more open communications @peh access to a wider
number of people and expertise.

Principals may not understand the views of the @€3igners. Nobody is
saying that “GCl is our product.”

GEOSS in general would benefit from more exteroairaunication and
establishing better contacts with the outside waridluding industry. They
are important potential data contributors. Thereaigap between the policy
makers and the technical people that may givertipgession of a top-down
process. This is a challenge particularly for ADA&, few policy makers
understand the complexity of ADM.

GEO and GEOSS give the impression of a top doweegs) driven by people
with limited knowledge and hands-on experienceatd iandling and
sharing. There may be a fear that this is somettiiag will be forced upon
operational organizations and research entities.

Status is much further along in metadata catalbgstservice registry
catalogs. Much more work remains to be done.
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We have 3 clearinghouses now. The challenge ighbae three aren’t
interoperable and are not sharing metadata. If-seld&ments develop that
aren’t interoperable, then it creates future wokDM is difficult and broad
and requires workers who are generalists. Findiigipt people is huge
challenge. As we broaden architecture beyond @@l ,Task Force approach
may not be the optimal way that to recognize thmepmments that make up the
system of systems.

There is very little communication among overarghiasks. In case of a
global dataset task, each task provides global datzh as DEM, land cover,
but no one discussed the consistency among théasetis such as to use
same coastal line. The GEO community needs consestel validated global
datasets which would be one of the GEO added-vauagibutions to Earth
Observation community.

GEOSS is executing a viable approach and it wilsbecessful. Politically, it
is the right thing to do, and is worth the investitne

8.3. Surveys
8.3.1. Survey questions and Figures of Merit (FOM)

Only the ADM and the ISRSE surveys have been iredud the survey-FOM
analysis, as the ESIP survey had too few respoRsesity was given to the ADM,
i.e. main, survey.

The survey had five parts:

Introduction

Data user

Data provider

Architecture and Data Management
Concluding questions

agrwONE

Parts 1 and 5 were related to the respondentsiasitin with GEO and GEOSS and
education, age and employment, respectively. Thads did not address the Figures
of Merit (FOM).

Each of the remaining 80 survey questions wergasdito a FOM in a spreadsheet,
resulting in a matrix of questions along the vaitexis and FOMs along the
horizontal axis. 60 questions were identified adrasising a FOM. The results are
shown in Table 8.3.

Table 8.3. Survey questions that address therelifté-OMs
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FOM 1 2 3 4 5 6 7 8 9
Questio 2.23;3. 2.12 2.1 2.6; 2.1:2. 3.2; 4, 2.2;2. 4.
ns 9, ; 3; 2.7:2 3; 1 4: 5
assigne 2.16 2.1 .9; 3.3;
dto 3.10; ;3.4 4; 2.10; 2.5:2. 4.6:4.
FOM 3.12; 2.11, 7, 4.2 7,
4.4; 3.5; 3.1 2.15; 0:
3.6; 6; 2.18; 4.13;
4.14; 2.17, 2.19; 4.3
4.26; 3.7; 3.11; 2.20; 1; 4.34
4.33 3.8; 3.13; 2.22;
3.14; 3.1 4.3
3.17 3.15; 2
: 3.18;
4.2; 4.30
4.3;
4,15
4.27
4.2
8,
4.36
Total 8 14 3 13 9 5 1 6 1

The responses to most survey questions can besdivido three categories in their
characterization of the FOM:

- Positive evaluation of progress
- Negative evaluation of progress
- Don’t know or cannot answer

Of the 60 questions that were assigned to FOMsseeee found to be irrelevant to
the above classification, as they were of the tyjdhat kind of data would you like to
access through GEOSS”. Thus, it was possible tggwbme sort of merit for 53
guestions.

The majority of responses were in category 3 abogten’'t know or cannot answer.
In the ADM survey 32 questions had the majoritgon$wers in this category and in
the ISRSE survey 41 questions were dominated byr'ttkmow” or “Cannot
answer”.

In the analysis responses in the third class wereaunted. Thus, if the positive
responses outweighed the negative the FOM wasdedas having good progress
and the cell in the question-FOM matrix was margezen. Conversely, if the
negative answers dominated the cell was markedndigating poor progress.
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In some cases the positive and negative responseegeal or differed by only a few
percentage points. In these cases the responseasaed as neutral and the cell
marked yellow.

The results for the main survey are shown in tteched spreadsheets and
summarized in Table 8.4.

Table 8.4. The number of positive and negativeesuguestion outcomes for each
FOM and survey

FOM

Number of 8 13 3 10 7 5 1 5 1
relevant questions

Number of 7 11 2 6 5 4 1 4 1
positive answers,
ADM+ISRSE

8.3.2. Findings and conclusion

The majority of survey questions indicates posi@valuation of GEOSS ADM in
relation to the Figures of Merit (FOM). The largddM survey is generally more
positive than the ISRSE survey but the statiss@alificance of this conclusion is
probably low, due to the low respondents in theSERurvey.

It is not possible to claim that any of the FOMswimore positive answers than the
rest.

A major finding is that in both surveys is that thajority of the questions were
answered by “don’t know” or “cannot answer”. Thgsa strong indication that
GEOSS has so far had a limited impact on the piviand use of earth
observations.
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8.4. Target/ Task Matching and Task Assessment Exercise

As part of the evaluation team’s analysis processaiching” of GEOSS Strategic
Targets Outcomé3vs. Subtasks and Overarching Tasks was undertakamswer
the following question chain from the Question Feavork:

= Are subtasks and overarching tasks (work plan)tbedrget outcomes
(Strategic Target Document)? (To what extent aeé/Mork Plan tasks
reflective of the actions required to achieve ttrat8gic Targets?)
o Do both documents show a clear connection in detseoeilanguage?
0 Are any targets’ outcomes overlooked by overarchésgs or any
overarching tasks not represented in target outs®@me
o Do any key points appear in only one of the docustn

The same exercise was performed for subtasks ardmhing tasks against the Cape
Town Declaratioff. Descriptions of the Overarching Tasks and Sultaak be
found in the GEO Work Plahand the Task Sheéts

In the following we will consider 27 subtasks anatoverarching tasks, AR-06-11
and DAO06-01. The two overarching tasks have ndedlaubtasks. The reason the
remaining overarching tasks are not evaluatedistttere were no clear and
unambiguous means as to how to aggregate thegeddtibtasks into the
overarching tasks; thus there may be inconsistemgithe evaluation.

In the remaining part of this section these 29 hallreferred to simply as tasks.

To answer the questions a matrix was establishreelith of the GEOSS Architecture
and Data Management subtasks, with the tasks #enigorizontal axis and the
strategic targets outcome and visions of the CapeniDeclaration along the vertical.
Five external evaluators were then asked to ti€khef cells for which they found that
the task reflects the outcome. One of the evalaassessed only Architecture tasks
vs. Architecture outcomes, whereas the other fesessed both Architecture and
Data Management tasks against the ArchitectureData management outcomes as
well as the Cape Town.

The reviewers looked for evidence in the textsdidations of how the tasks directly
and indirectly address the outcomes. This opened éertain degree of subjectivity
and different ratings of certain combinations anstriige reviewers. The following
colour coding of the match between task and outdoaseébeen used:

10

http://www.earthobservations.org/documents/geo 2viBEOSS%20Strateqic%20Targets%20Rev1.pd
f

" http://www.earthobservations.org/05_Cape%20TowrDelaration.pdf

12 http://www.earthobservations.org/documents/work%20fgeo_wp0911 rev3_101208.pdf

13 http://www.grouponearthobservations.org/cdb/geiosg.php
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4 Green = Task directly addresses outcome = Halfarerof reviewers found
the task to address the outcome

5 Yellow = Task indirectly addresses outcome = Léss thalf of reviewers
found the task to address the outcome

6 Red = Outcome not addressed by task = None okthiewers found match
between task and outcome

There were nine outcomes included in the evaluatibme under Architecture and
four under Data Management.

To get valuation statistics with at least four exsbrs for each, the summary below is
done with Architecture tasks vs. Architecture outes and Data Management tasks
vs. Data Management outcomes only.

8.4.1. Target/Task Matching - Results

For the Task Assessment (TA) we focused on therpssgnade up to 2010 by
analyzing GEO VI and GEO VIl results. The same Bwaluators were asked to
consider

The fundamental question of TA is “To what exteavé the tasks/subtasks satisfied
the strategic targets?” The evaluators were askgdaide the progress of the nine
overarching tasks against the strategic targetom#es and the visions of the Cape
Town Declaration, using a scale from 1 to 5, wHenedicates none or very little
accomplishment, and 5 indicates a great amountafraplishment. It was suggested
that they include the following documents as pathe evaluation documentation:

a) GEO VI progress report
(http://www.earthobservations.org/documents/geo 5viAD09-
2011%20Work%20Plan%20Progress%20Report%20ReVl.pdf

b) GEO VIl progress report
(http://www.earthobservations.org/documents/geo0Q%ii2009-
2011%20Work%20Plan%20Progress%20Report.pdf

c) the task work sheets
(http://www.grouponearthobservations.org/cdb/geosp.php

d) the document “Prototype Assessment Work Plan Pssgfewards Strategic
Targets”
ftp://ftp.earthobservations.org/ExCom/20/08_Pragpe8p20Assessment%20W
ork%20Plan%20Progress%20Towards%20Strategic%20iEgpgé
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Tasks vs. outcomes

Of the 29 tasks all but one was found to directlgirass at least one outcome, i.e.
they show at least one green cell. One task, ARDRadio Frequency Protection,
had no green cells and was evaluated as barelgssidg an outcome.

Thus, none of the tasks are identified as completéhout relevance for the
outcomes.

Of the nine outcomes all but one are directly askled by at least three overarching
task. Indeed, three are addressed by 3-5 tasks by 6-8 and two by 9-11, a good
coverage. The exception is the fifth outcome umktehitecture, "Comprehensive gap
analysis and gap filling, integrated across alli&at Benefit Areas, including issues
pertaining to operational redundancy and succegsaming (especially with respect
to space missions) for systems and products”, wivia$ found not be directly
addressed by any subtask and indirectly by onbetlsubtasks of the 29 tasks and
subtasks.

Tasks vs. Cape Town Declaration

The five visions of the Cape Town Declaration dreally addressed by only 4 of the
29 tasks, ranging from 1 to 3 for each one of ik®rs. Task DA-06-01 GEOSS
Data Sharing Principles, is judged to be a taskdtdress all five Cape Town
"visions”, and AR-09-01d, Ontology and Taxonomy Bepment, as addressing four
of the five visions.

Here it should be noted that the task that didaddiress any strategic target outcome,
AR-6-11, Radio Frequency Protection, show a lmkhie Cape Town vision
"Coordination at national, regional and global lsyeontinued investments,

scientific and technological advances and innoeadigproaches to financing will be
vital for upgrading and expanding and expandingtEabservations and building the
capacity of individuals, institutions and systeesiticularly in developing

countries”, and, although not shown here, to th&’&@r Implementation Plan
Reference Document.

8.4.2. Task Assessment - Results

Not all of the five evaluators graded all overanthiasks against each outcome and
S0 again results are reported only for Architectasks vs. Architecture outcomes and
similar for Data Management.

Details can be found in the attached spreadstiasteiphasized that the low number
of evaluators result in significant uncertaintieghe average grades.

Tasks vs. outcomes

For task vs. outcomes the grades (average of dvad)aange from 1.3 to 4.0
whereas the average for each task overall outcoamge from 1.8 to 3.2. Data
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Management seems to score slightly higher thanifecture but the significance of
this is probably low. The lowest task scores atmébfor AR-06-11 Radio
Frequencies and DA-09-03 Global Data Sets.

Tasks vs. Cape Town Declaration

The grades vary from 1.3 to 4.3 for tasks vs. visiand between 2.1 and 3.0 when
averaged over all visions. Task AR-09-02 Interopler&ystems for GEOSS shows
the highest average score and DA-06-01 GEOSS Dwtart§ Principles has the
highest individual score, against the vision "Coaéd cooperation and dialogue will
establish GEOSS as a powerful means to suppornief decision making”.

8.4.3. Discussion/Conclusions/Findings

All subtasks under GEOSS Architecture and Data Iameent are relevant and
address either Strategic Target Outcomes or the Tawn Declaration.

All but one Strategic Target Outcome is addressed task. This is the Architecture
outcome "Comprehensive gap analysis and gap fjlimggrated across all Societal
Benefit Areas, including issues pertaining to operal redundancy and succession
planning (especially with respect to space misgitorssystems and products”. It
should be noted that a finding from the mid-terraleation of GEOSS was that GEO
has not conducted a comprehensive gap analysidi(igiri3) and that conducting one
was one of the recommendations (Recommendation 7).

The GEO Secretariat experts regularly rate theopmidnce of tasks and present task
status in the Work Plan Progress Report. The VWtak Progress Report is
submitted annually at the GEO Plenary sessions thi®evaluation, the Team
analyzed reports from the Sixth and Seventh PleSasgions of GEO (Document 5
to GEO-VI, November 2009, and Document 5 GEO-VibvBmber 2010). The
Secretariat gives tasks a rating of green, yelmwed. Green represents tasks the
Secretariat has judged progress to be “very gomtéxcellent”. Yellow represents
tasks that are progressing but more effort is requi Red represents tasks that the
Secretariat has judged progress as insufficietitairthe task is inactive.

The Secretariat has consistently rated overallnessof the overarching ADM tasks
to be “very good” to “excellent” except AR-09-03 kocating for Sustained
Observing Systems” in the Work Plan Progress RdpdaEO-VII (2010), which
was then rated yellow or “more effort is required”.

The general impression from this assessment peefhim2011 by the evaluation
team is that the overarching tasks seem to be gssigrg only in a mediocre manner.
This is a less positive evaluation of Task progthas what is found in the 2009 —
2011 Work Plan Progress Reports presented to émapt in 2009 and 2010. One
reason for this discrepancy in evaluation of pregmn@ay be that in the Work Plan
Progress Reports the progress is measured adanstiginal work plan for the tasks
and based on the Task Sheets, whereas the TA &&jua@gress towards the
Strategic Targets Outcomes.
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It may be that the basic difference in finding beg¢w the ADM evaluation and the
Work Plan Progress Reports is that the Progressrigeare saying that they are
“Doing things right” whereas the ADM Evaluation askre you “Doing the right
things?”

8.5. Test Case Report

A test case was undertaken as a means to addesttonqs of ease when accessing a
dataset given the current Architecture and Dataddgament construct of GEOSS.

The parent organization of one of the Evaluatioarfienembers was asked to
conduct a test case to evaluate the utility of GE@Ba simulated, but plausible,
application of GEOSS. Here, the test activity WesNaval Oceanography
Operations Command (NOOC), a part of the Naval bretegy and Oceanography
Command (NAVMETOCCOM) of the United States Navy.

Uniformed members of the NOOC were asked to enviaiparticular scenario in
which environmental information (e.g. oceanograpaimospheric) would be needed
to support the mission, craft a set of questioresigs to be posed to GEOSS, and
then query GEOSS for the desired information. @xgected result of the test was
indicators of the ability of GEOSS to return thquiged information and the utility
and usability of the GEOSS Common Infrastructure.

The NOOC members selected a scenario of humamitegigef in the country of
Haiti, in the case of natural disaster respondee t€am devised a number of
guestions of a general nature that would be exgestame of which are relevant to
the scope of the GEOSS. Some examples follow:

= How large is the country? What areas were damagedhaw badly? What areas
are inaccessible by normal means?

= What is the terrain? Is there potential for mudsdiel How much vegetation is
there?

»= What is the population and the distribution amorepmomen/children?
» What is the estimated death total and where arentist casualties?
= What type of agriculture is there and how muchamédged?

= How much food is available? What fishing/farminganducted? Is there any food
assistance from neighbouring countries?

= What type of water system exists and what is timeadpe or contamination? Are
people able to get fresh water?

= Are there any piers/landings? What type? Wh#iasorientation/configuration?

= Are the waterways clear? How deep is the watematly? What is the bottom
type?
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= What roadways exist and what is their condition?
= What areas are available for landing aircraft ahdtis the runway configuration?

The team members accessed GEOSS by way of the GR@®&$and attempted to
discern what supporting information could addresgsastially address any of the
postulated questions.

The team members were not able to successfuligvetsupporting information from
GEOSS, citing complexity and numerous cascadingl$eof indirection as the
obstacles that prevented its successful use. afgelfrom the testers follows:

= “We have tested the GEOSS to the best of our chigedi GEOSS appears to us
to be a difficult, time-consuming and non-intuitisgstem. Using our questions as
a guide, we were unable to answer even the most ¢passtions. For example,
What are the average temperatures for any giverimomaiti? A search on the
Climate - Haiti section of the portal reveals onlgre options.

= Choosing Climate - Haiti gives you 193 possiblégitio choose from, many of
those links are of companies and their servicesglimaate information.

= On the other hand, a simple Google search reviealariswer in one click. | know
this is a simple example. However, the GEOSS wiitipooper user training is
simply too cumbersome. As you know, applicatidreg tire not intuitive or user-
friendly are tossed to the side for more familigplecations.

* In our (limited) testing a Google search was mdfieient and effective than
GEOSS.”

Conclusion: GEOSS is a massive collection of systements (i.e. links to
distributed holdings), but it does not provide saameof access that can be negotiated,
except by perhaps the most expert users. OthdabMameans of data are normally
selected due to accessibility.

8.6. GEOSS Supersite

The evaluation team sent the following questioorte of its members.

One question that begs to be asked, and perhapknamwu or could find out. In the
recent natural disaster in Japan, did ANY decisiaakers use GEOSS for any
purpose? The GEO home page now has a GEO Geohaapdssite but it is both
important and interesting to know how the site Hmaldata are being exploited by the
real users, not only the faithful "congregatiorf'wle had some evidence either way, it
would make our report timely and relevant.

The response from this evaluation team member H#ratis indicative of the
usefulness of GEOSS.
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A Review of GEO’s Geohazard Supersites
Case Study on Japan Earthquake and Tsunami

There was a 9.0 magnitude earthquake on 11 Marth OEast Japan, followed by a
tsunami and the Fukushima-Daiichi power plant amaidUsing this event as a case
study, the GEOSS ADM Evaluation Team devised aeguon the usefulness of
GEO's Tohoku-oki Event Supersite.

GEOQO'’s Tohoku-oki Event Supersite

GEO's Tohoku-oki Event Supersite was created veigkty as one of Supersites of
the Taskhttp://supersites.earthobservations.org/sendaftep the Japan
Earthquake and Tsunami.

Purpose of the GEO Supersites

The GEO Supersite webpage is designed for scients. This includes
understanding the tectonic process and event resp@utreach and education are
expected as feedback or suggestions for improvernbetwebsite is also expected to
argue for open data provision in the future usis@ris experience on this case.

Data and Information

The supersite has topics covering issues such Rs Bécal Mechanism, GPS,
Ground Motion, Source Slip, Seismicity, Visible dodks. Much data and results
from EO satellites, GPS, in-situ, and model outpuésprovided by many providers
worldwide. Raw data and information are introduasdhey are provided and are not
reviewed, validated, or edited prior to insertiotoithe database. Therefore, a user
should have an expert ability and scientific knalge if they are to use the data and
information for their specific purposes.

Links to Disaster Prevention

Within Japan there are links to the responsiblaaity for disaster observations;
Japan Meteorological Agency (JMA) and the Headguarffor Earthquake Research
Promotion of MEXT. The headquarters is respondirlesurvey, observation and
research, and to develop comprehensive policiegegand observation plans. In the
event of an emergency, such as occurred with ttibceeake and subsequent tsunami,
the government emergency disaster headquartdrs teetad and there may be no
contact with them at all.

Applicability for Users

In response to the inquiry by the Evaluation Teanthe question on the applicability
of the supersite for users, the followings are cemis by the Task Lead.
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1. They just completed a draft strategic plan for$pace component of the
Supersites. It is at:
http://supersites.earthobservations.org/Space CoemiSirategicPlan FA.pdf
It is expected to set up a Japan natural labordtorgeo-hazard with complete
satellite imagery.

2. Regarding the Tohoku-oki Supersite, there is nooga in place on how and
when space agencies contribute data. Their infretstre via ESA's virtual
archive allows for very rapid data upload and dmadl The ESA and TerraSAR-
X data were available just a few hours after imagguisition.

3. Some feedback comments regarding the Supersitee@gved from specialists on
the earthquake hazard and the Supersite was tisefukir work.

Practical Data Use

1. The Supersite aims at research and education asteisnitigation and on
facilitating the understanding of the disaster omce mechanism and
simulation. The Supersite can be also useful feaster risk assesment,
mitigation, prevention and preparedness of seayratanduced earthquakes (in
post-disaster phase or forthcoming earthquakeeehdisaster phase). For the
disaster area itself, emergency response is theungsnt issue for search and
rescue and evacuation of the victims. In this adservation data and information
for early decision making on safety measures asaistier management is critical.
Much satellite observation data is disseminatedrés to the appropriate disaster
management authorities through coordination withgbhvernment emergency
disaster measure headquarters and relevant masistnd agencies. In the case of
the earthquake and tsunami on 11 March 2011, lyking the International
Disaster Charter and Sentinel Asia, over twentgllt& emergency observations
were made. This series of emergency observatioesowig possible because of a
pre-arranged virtual constellation of multiple di#ts (by courtesy of satellite
owners worldwide). These national and internationatually supporting
frameworks were the systems most responsible foriging supporting data to
the emergency management authorities.

2. Prioritization is also an important issue for datguisition, processing and data
dissemination. Because of the path which eachlisatizlkes as it goes over the
disaster area, the observation capability of eatdllge is different, but may
overlap its peer. This creates a potential repetitif data, which must then be
sorted into a common operating picture using lichiesources. In the early phase
of disaster management, search and rescue shodlohlefirst, with the
validation of the event, and the simulation of fetusk and the rehabilitation of
the disaster area following as secondary items.

Other Responses, observations, and comments

The responses below were edited for clarity, spglind grammar.
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Response 1:

Thank you for working with Supersite, which makesasier us to obtain the
information associated with this earthquake.

| have been updating only my Japanese website bedhis is needed urgently for
our Japanese colleagues, media, and some genblial who are really interested in
the aftershocks and subsequent large earthquakes.

| saw many wonderful results for the Sendai eardkgon the GEO Supersite. It's
really a good idea for the construction of the.diiggest leaving some space for
suggestions/comments on the webpage, so that weisarss the progress or
advantages/shortcomings of every result.

The Supersite for this earthquake proved to bertbst important clearinghouse for
data and information about all aspects of thishegrdke. It has been astounding to
see at what pace information has become avail&@®S(InSAR etc. data, slip
models, tsunami and coastal inundation informagian) that allowed for rapid
understanding of many aspects of the event andahg response of the
international research community. This event haktregic consequences, but the
Supersite proved a model of international collaboreand dissemination of
information that directly impacts what we will belato learn from it.

This should be a model for future event resporsgsalso for sharing of information
and data about areas at risk before a disastees§arg to do so.

Response 2:
I noticed the request for feedback on the use taf dathe Sendai supersite.

| am an undergraduate geoscience student and tyreamnolled in a course entitled
"Plate Tectonics".

We have been having discussions of, and debates, atudduction zone tectonics,
rheology, mechanics and more based on data onufiezsste daily since the
earthquake occurred.

Our professor emailed us all the link last Sundaitn

Many fellow students have noticed how rapidly waevgiven access to this
information, and thoroughly appreciate that. Hawaiegess to essentially real-time
data about a globally significant event has pigexeryone's interest in learning more
about tectonism.

Response 3:
Regarding the Tohoku-oki Supersite a number ofgthitould have been done better.

There is no protocol in place on how and when JACOAtributes data.
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The lack of a protocol resulted in unnecessary tiglays. Our infrastructure via
ESA's virtual archive (on the cloud) allows for yeapid data upload and download.
The ESA and TerraSAR-X data were available jugivaliours after image
acquisition whereas for ALOS there was a delay fefiadays. This was particularly
unfortunate for the first post-seismic ALOS imagérywhich very rapid data
analysis was important.
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8.7.  Interview protocols

GROUP ON
EARTH OBSERVATIONS

GEOSS MIDTERM EVALUATION INTERVIEW GUIDE

As I've explained, an Evaluation Team has beene@skth conducting the
second GEOSS evaluation. The purpose of thisvieisris to obtain your
views on planning, implementation, and progress lilage been made thus
far regarding GEOSS Architecture and Data Managémen

The guide | am using contains a series of intervigi@stions. | want to
remind you that you are not required to answer qongstions that you
cannot or choose not to address. Just let me khatwou would like to
skip the question and | will move onto the next e my list. Any
information you provide will remain anonymous andne of your

responses will be associated with you in our midtevaluation report.

Our analysis of evaluation interviews for Archilg& and Data
Manegement will examine trends and patterns of iopin Once we
complete all our interviews and other data coltattiour evaluation report

will be presented to the GEO Monitoring and EvatratVorking Group.
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In order to keep track of what has been said, I bal taking notes as we
talk. All interview notes will be destroyed at tead of the evaluation. If
there is ever any information that you would prdfelid not document in

my notes, please just let me know.

Do you have any questions before we begin?
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1. Have you heard about GEOSS and are you familidr i@t

YE{] Nd_]

2. Have you been involved with GEOSS?

YE{] Nd_]

If yes, please elaborate on involvement (TrangversSocietal Benefit Areas, role,
responsibilities etc)

3. The purpose of GEOSS is to enable a coordinatednémgrated network of Earth
observing and information systems. Key componehtseonetwork are the
Architecture and Data Management (ADM) structunes their Strategic Targets.

Do you consider yourself familiar with the contefithe GEOSS Strategic Targets
(GEO-VI, Document 12) for Architecture and Data Mgamem

YE{] Nd_]
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If unfamiliar with the document, we can skip to Question 14

4. Do you agree the ADM Strategic Outcomes will beiewatd by 2015?

YE{] Nd_]

If you do not agree, what is missing to enable itbsuilt?

5. Are there any national policies/legislation, undéich your organization
operates, that inhibit your ability to meet the ACBWategic Targets?

B (] NO

If yes, please elaborate

6. Do you agree that GEOSS allows increased use efnadisons through the ADM
Strategic Targets?

Y B (] NO
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If you do not agree, why not?

7. Are you familiar with the current “Task” structuoé the GEOSS Work Plan?

YE{] Nd_]

If yes, do you find that there are gaps in thetégsover-arching tasks and sub-tasks
in the ADM Strategic Targets which would causedhkpected outcomes not to be
met and what might those gaps be?

8. Do you know if there is a documented process totiflegaps?

YE{] Nd_]

If yes, do you know where it can be found?

9. Whether formally documented or not, can you descitile process by which gaps
are identified and filled?
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10.What challenges have arisen during implementatidghedADM Strategic Targets
and how have these been addressed?

11.Which expected outcomes from GEOSS have been eddfially or partially) to
date?

12. Are there any methods, processes, tools, etcwitia found to be particularly
important to realizing progress in the ADM Strategargets?

13. Are there any methods, processes, tools, etcwibia found not to be helpful or
which ought to be avoided in implementing the ADMaBgic Targets?
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II: 14.Using the scale below where 1 means “Very Good”anmkans “Very Poor”
how do you rate overall progress #rchitectureat this point in its development
and implementation?

Very Very
Good Neutral Poor Unsure
1 2 3 4 5 6

And for Data Management?

Very Very
Good Neutral Poor Unsure
1 2 3 4 5 6

15.What, in your opinion, are the three most imporagomplishmentsf GEOSS
Architecture and Data Managementdate?

16.What, in your opinion, are the three greattsillengeshat GEOS3Architecture
and Data Managemelttas overcome to date?
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17.How do you rate the cooperation of members andggzating organizations in
the implementation of GEOSSchitecture and Data Managemeént

Very Very
Good Neutral Poor Unsure
1 2 3 4 5 6

18.Do you believe that the GEOSSchitectureand Data Management
implementation sufficiently leverages current thintkin the fields of information
technology, data infrastrucure and earth obervation

YE{] Nd_]

If not, please elaborate:

19.What, in your opinion, are the three greatdstllengedacing implementation of
GEOSSArchitecture and Data Managemenotiay?

20.Have there been any unintendebitive outcomesf GEOSSArchitecture and
Data Managemerib date?
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21.Have there been any unintendezhative impactef GEOSSArchitecture and
Data Managemertb date?

22.Do you believe that the data contained in GEOSSheibf a quality appropriate
to meet user needs by 2015?

[] YES T[] NO

If NO, please explain why:

About the use of GEOSS. If you do not consider yoself a data user or are
unfamiliar with how to access or register GEOSS dai/systems/models, we jump
to Question 32.

23. Are you familiar with GEOSS Common Infrastructu@&d])?
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YE{] Nd ]

If yes, what is your opinion of the current deplaymhof GCI?:

24.How easy and efficient is it to enter your data/ees in the Registry?

25.How easy and efficient is it to find items in thedsstry that meet your needs?

26.How easy and efficient is it to search the Cledrowgse for data?

27.Apart from the GCI, what additional venues for memtountries to discuss and
perhaps agree upon methods for greater data systeroperability and leverage
common international metadata standards would yggest?
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28.1f you think the portal interface is not friendlyhat is missing?

29.1f you think the portal does not provide accesgsdunctionalities through an
accessible interface, what is missing?

30.Would you prefer to access the GEOSS via one otipleiportals and
clearinghouses?

31.Are you responsible for any of the systems in tB#®S Registry?

[] YES T[] NO
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If YES, please try to rate the maturity of yourtgys according to the Maturity Index
at the end of this guide. We will also like to knawat ou belive can contribute the

higher levels of maturity, including assistancerirGEO, how your experience was
registrering the system and on its interoperability

t 32.1s there anything else you would like to mentiomggards to the implementation
progress of GEOSArchitecture and Data Managemehat we have not talked
about during this interview?
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Policy: accessibility, governance

GEOSS maturity model

Integrated
System-of-Systems

Federation

Confederation

Current state-of-play based
on contributed Components
and Services

Affiliation

Identification

Technology: complexity, adaptability

Identification : My organization/system has identified resourcesovided basic
information for further contact. Little/no direat@ess to data or services. Web pages and
documents predominatée.g. Web model)

Affiliation : My organization/system has branded contributioris wicommon group
identity (GEOSS) for recognition. Information aceesd technology are limited but diverse.
Integration of resource content is difficuie.g. Membership model)

Confederation: My organization/system has adopted a common apprioacretained
rights of self-governance, access terms, and téognolnformation access is enhanced but
multiple interfaces predominate. Developers carrabte interfaces to multiple systems in
weeks(e.g. Community of Interest model)

Federation: My organization/system has agreed to adopt commaxtipes, data access
principles, terminology, devolving some authoribyat common governance body.

Information content and services are well-descrifved some common interfaces and formats
are deployed by requirement. Integrators can adseimterfaces to diverse systems in days
(e.g. Governmental or professional network model)

Integrated System-of-Systentavy organization/system has encapsulated systems and
offers standardized service interfaces to processts data with identified and common
semantics and common format/syntax. Data access ané deployed transparently across all
systems. Client software can be deployed to aatigssse system interfaces in real-time

based on familiar patteriis.g. Enterprise System model, System-of-Systede)mo
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8.8. Main Survey Analysis

The survey was emailed to more than 4,000 persodariuary 2011. The survey
remained open for three weeks during which time @&8ons responded. The survey
contained five sections. Section 1 asked generstopns about the backgrounds of
respondents, their organizations, and their looati®ection 2 asked general
guestions about GEOSS. Section 3 asked questiataafproviders. Section 4 asked
guestions of data users. Section 5 asked questiort®rning age, sex, and education.

GEOSS Architecture and Data Management
Section 1.

1. Are you familiar with GEO or GEOSS?

Response Chart Percentage Count

Yes 84% 184

No 16% 35
Total Responses 219

2. The list below represents the Strategic Tange@EOSS. Even if you are
unfamiliar with GEO or GEOSS, which of the followjircategories describe fields in
which you are personally involved?

Response Chart Percentage Count
Agriculture - 29% 64
Biodiversity 36% 79
Climate - 43% 96
Disasters 33% 72
Energy 16% 35
Health . 16% 36
Water 34% 76
Weather - 20% 45
Earth Observation Architecture 24% 53
Earth Observation Data 51% 112
Management
Earth Observation Capacity 33% 73
Building
Earth Observation Science and 56% 124
Technology
Earth Observation User 28% 62
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Engagement
Other, please specify: 15% 34
Total Responses 221

2. The list below represents the Strategic Tange®EOSS. Even if you are
unfamiliar with GEO or GEOSS, which of the followjicategories describe fields in
which you are personally involved? (Other, plegscsy:)

Response

aquaculture & fisheries

data policy

in-situ earth observations

forestry

Geospatial Standards and Policy

#
1.
2.
3. Education
5
6
7

Seismology

4
8. Internationally coordinated glacier monitoring
9

ecosystems

10. geo information Sciences

11. air quality

12. navigational system development.
13. GEOLOGICAL RISK
14. GEOLOGICAL RISK

15. vegetation

16. Remote Sensing

17. Data Management & Collection

18. Forestry

19. Urban Planning

20. safety

21. Geo-marketing

22. Land Information datasets

23. Land Use

24. Land use mapping

25. biodiversity informatics, biological metadata

26. More or less in all of the above mentionned

27. geospatial information technology
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28. carbon sequestration

29. Remote sensing law

30. Multidisciplinary interoperability
31. environment

32. Geomorphology

33. Mapping GIS

34. Urban, Roads etc

35. Logistics

3. In which country do you conduct the largest pastour activities related to the
GEOSS Strategic Area(s) you identified in Quesfi@n

Response Chart Percentage Count
| don't conduct activities related I 5% 12
to GEOSS in any country

Afghanistan 0% 0
Albania 0% 0
Algeria 0% 1
Andorra 0% 0
Angola 0% 0
Antarctica 0% 0
Antigua and Barbuda 0% 0
Argentina 0% 0
Armenia 0% 0
Australia I 3% 7
Austria 0% 1
Azerbaijan 0% 0
Bahamas 0% 0
Bahrain 0% 1
Bangladesh 0% 1
Barbados 0% 0
Belarus 0% 0
Belgium 1% 3
Belize 0% 0
Benin 0% 1

June 2011 Page 118

GEOSS Architecture and Data Management Evaluation




Bermuda

Bhutan

Bolivia

Bosnia and Herzegovina
Botswana

Brazil

Brunei

Bulgaria

Burkina Faso

Burma

Burundi

Cambodia

Cameroon

Canada

Cape Verde

Central African Republic
Chad

Chile

China

Colombia

Comoros

Congo, Democratic Republic
Congo, Republic of the
Costa Rica

Cote d'lvoire

Croatia

Cuba

Cyprus

Czech Republic
Denmark

Djibouti

Dominica

Dominican Republic
East Timor

Ecuador

0%
0%
0%
0%
0%
4%
0%
1%
0%
0%
0%
0%
1%
2%
0%
0%
0%
0%
0%
2%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
0%
0%
0%
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Egypt

El Salvador

Equatorial Guinea

Eritrea
Estonia
Ethiopia
Fiji

Finland
France
Gabon
Gambia
Georgia
Germany
Ghana
Greece
Greenland
Grenada
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran

Iraq
Ireland
Israel

Italy
Jamaica

Japan

0%
0%
0%
0%
0%
0%
0%
0%
3%
0%
0%
0%
. 4%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
I 2%
0%
0%
0%
0%
0%
3%
0%
3%
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Jordan
Kazakhstan
Kenya
Kiribati
Korea, North
Korea, South
Kuwait
Kyrgyzstan
Laos

Latvia
Lebanon
Lesotho
Liberia

Libya
Liechtenstein
Lithuania
Luxembourg
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali

Malta
Marshall Islands
Mauritania
Mauritius
Mexico
Micronesia
Moldova
Mongolia
Morocco
Monaco
Mozambique

Namibia

0%
0%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
0%
0%
0%
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Nauru 0%
Nepal 1%
Netherlands 1%
New Zealand 2%
Nicaragua 0%
Niger 0%
Nigeria 5%
Norway I 2%
Oman 0%
Pakistan 1%
Panama 0%
Papua New Guinea 0%
Paraguay 0%
Peru 1%
Philippines 0%
Poland 0%
Portugal I 1%
Qatar 0%
Romania 0%
Russia 0%
Rwanda 0%
Samoa 0%
San Marino 0%
Sao Tome 0%
Saudi Arabia 0%
Senegal 1%
Serbia and Montenegro 0%
Seychelles 0%
Sierra Leone 0%
Singapore 0%
Slovakia 0%
Slovenia 1%
Solomon Islands 0%
Somalia 0%
South Africa . 5%
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Spain I 2% 5
Sri Lanka 0% 1
Sudan 1% 2
Suriname 0% 0
Swaziland 1% 2
Sweden 0% 0
Switzerland 1% 3
Syria 0% 0
Taiwan 0% 0
Tajikistan 0% 0
Tanzania 2% 5
Thailand 1% 2
Togo 0% 0
Tonga 0% 0
Trinidad and Tobago 0% 0
Tunisia 0% 1
Turkey 1% 2
Turkmenistan 0% 0
Uganda 1% 2
Ukraine 0% 0
United Arab Emirates 0% 0
United Kingdom 1% 2
United States . 12% 27
Uruguay 0% 0
Uzbekistan 0% 1
Vanuatu 0% 0
Venezuela 0% 1
Vietnam 2% 4
Yemen 0% 1
Zambia 1% 3
Zimbabwe 0% 0
Total Responses 219

4. Which of these terms best describes your priraatiyity in the GEOSS Strategic
Area(s) you identified in Question 2?
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Response Chart Percentage Count

| do not conduct any activities in a 7% 16
GEOSS Strategic Area area
Science / Research 61% 134
Research Administration 11% 24
Public Administration 11% 25
Policy 11% 24
Information Technologies 38% 82
Education and Outreach 24% 53
Decision Support 31% 68
Other, please specify: 4% 9
Total Responses 218

4. Which of these terms best describes your priraatiyity in the GEOSS Strategic
Area(s) you identified in Question 2? (Other, pteapecify:)

# Response

consultancy

Intergovernmental coordination

Global Food Supply Monitoring

Operational Monitoring

Land use mapping and planning.

Landforms

Building and supporting sustainable infrastructure

1
2
3
4
5. Remote Sensing
6
7
8
9

legal regulation

10. Consultancy

5. Which of these terms best describes the boaygir which you are involved in
the GEOSS Strategic Area(s) you identified in Qoes2?

Response Chart Percentage Count

I am not involved in any GEOSS 7% 15

Strategic Area

State / Province / Territorial or 10% 21
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Local Government
Private Entity 11% 25
Non-Governmental Organization 19% 41
National Government 36% 79
Intergovernmental Body 16% 36
Individual 8% 18
Academic Institution 28% 62
Other, please specify: 5% 11
Total Responses 220

5. Which of these terms best describes the boaygir which you are involved in
the GEOSS Strategic Area(s) you identified in Qoes2? (Other, please specify:)

#  Response

Research Institute

research institution

World Glacier Monitoring Service

IEEE

Several bodies including international projects

CGIAR
GBIF

1
2
3
4
5. former government involvement
6
7
8
9

Space law

10. JAXA

11. Research Institution

6. How are your current activities funded in the@=ES Strategic Target Area(s) you
identified in Question 2?

Response Chart Percentage Count

Entirely public funds 43% 92

Entirely private funds 8% 18

Mostly public funds 21% 44

Mostly private funds 6% 12

A mix of public and private 17% 37
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Other, please specify: 6% 12
Total Responses 212

6. How are your current activities funded in the@ES Strategic Target Area(s) you
identified in Question 2? (Other, please specify:)

donations from NOAA

None

Academic Supports

1
2
3.  Donor Support
4
5

Scholarship for Doctoral Thesis in Economics of Innovation (Space Science/Earth
Observation)

Currently unfunded
Not funded.
No funds

O R N>

government funds

10. Government funds

11. Government and External Donors

7. What is your primary relationship to GEOSS?

Response Chart Percentage Count
GEO / GEOSS Participant 37% 81
GEOSS User 28% 61
GEOSS Data Provider 19% 42
No Role 28% 61
Other, please specify: 5% 10
Total Responses 218

7. What is your primary relationship to GEOSS? @tlplease specify:)

1. representative of affiliated organization

2.  in charge for the Global Terrestrial Network for Glaciers (GTN-G) within GCOS/GTOS
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GEO focal point

EEA, Scientific Committee Member

OCCASIONAL INVOLVEMENT

GBIF Rep for NZ

NZ GEO Steering Group Member

Space law teaching

O R N o A W

GEOSS GCI tester

10. Notsure

Section 2.

1. Do you agree that GEOSS data is easily discdvarénked to?

Response Chart Percentage Count
Yes 30% 35
No 44% 52
Don't know 26% 30
Total Responses 117

2. Do you access existing national, regional anthal observing and information
systems through the GEOSS?

Response Chart Percentage Count
Yes 29% 33
No 66% 75
Don't know 5% 6
Total Responses 114

3. If you access existing national, regional arabgl observing and information
systems through the GEOSS, why? (select all thalyap

Response Chart Percentage Count

A single point of access to multiple 55% 24

information

Functionalities provided by GEOSS 45% 20
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(e.g. discovery, access)
Other, please specify 16% 7

Total Responses a4

3. If you access existing national, regional arabgl observing and information
systems through the GEOSS, why? (select all thayafOther, please specify)

# Response

[ don't (see 2)

testing

can overview many GEOSS activities

For Academic Purposes

1
2
3
4. curiosity about the architecture
5
6

we are a data provider

4. If you access existing national, regional arabgl observing and information
systems through the GEOSS, which of the followiddsavalue to your search? (click
all that apply)

Response Chart Percentage Count

Access to resources only available 16% 7
through GEOSS

Resources available at a lower 24% 11
cost

Faster search 44% 20
Access to multiple resources 67% 30

through one single point-of-access
Other, please specify: 7% 3

Total Responses 45

4. If you access existing national, regional arabgl observing and information
systems through the GEOSS, which of the followidgsavalue to your search? (click
all that apply) (Other, please specify:)

# Response

1. no depends of internet

2. Idon't(see2)
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5. If you do not access existing national, regiaral global observing and
information systems through the GEOSS, why notle¢sall that apply)

Response Chart Percentage Count

They are not accessible 29% 24

Direct access is better (more 35% 29

reliable, faster)

Direct access is easier 32% 26

Other, please specify: 27% 22
Total Responses 82

5. If you do not access existing national, regiaral global observing and
information systems through the GEOSS, why notfe¢sall that apply) (Other,
please specify:)

Response

didn-t know i could

seismology has its information system globally organised

I am not familiar with GEOSS

GEOSS needs FGDC standards also.

used to direct access

#
1.
2.
3. Weinput not extract
5
6
7

No need in the past

4
8. NOT CLEAR WHAT IS AVAILABLE AND HOW
9

no longer involved

10. Haven't tried yet

11. Wasn't very sure ot it

12. we are a data provider

13. never heard of it

14. Conducting research

15. We use GMES/ERS

16. Accessing NASA (WIST)

17. via GBIF

18. notvery useful
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19. never try

20. Only work with Lv1 data

21. Iam not able to access it

6. What would you like to access through the GEO@#EK all that apply)

Response Chart Percentage Count
in-situ datasets 48% 50
Remote sensing datasets 80% 83
Airborne datasets 45% 47
Data archives and repositories 58% 60
Real-time and near-real-time data 51% 53
from sensor/ sensor networks
Environmental models 52% 54
Processing/transformation services 38% 39
Information Products (maps, etc.) 62% 65
Other, please specify: 9% 9
Total Responses 104

6. What would you like to access through the GEO@&¢k all that apply) (Other,
please specify:)

Response

[ dont need access directly through GEOSS, bur helping discovery

weather numerical models

ideas on use of satellite data

WATER RELATED DATA

models for water management

Thematic maps, Thematic Population Images (Landscan)

GIS (Vector) data

#
1
2
3
4
5. access to data catalogs or original source, no rehosting of data
6
7
8
9

Training

\l

. If you are a data user, how do you rate theeoltGEOSS data population?
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Bad Poor Average Good  Excellent Don't Total
know
In-situ datasets? 3(5%) 14 9 (14%) 7 (11%) 1(2%) 30 64
(22%) (47%)
Remote sensing datasets? | 3 (4%) 7(10%) 15(21%) 17 6 (9%) 22 70
(24%) (31%)
Airborne datasets? 4(6%) 12 12 (18%) 6(9%) 2 (3%) 30 66
(18%) (45%)
Data archives and 2(3%) 13 9 (13%) 12 1(1%) 32 69
repositories? (19%) (17%) (46%)
Real-time and near-real- 5(7%) 12 8 (12%) 9(13%) 4 (6%) 31 69
time data from sensor/ (17%) (45%)
sensor networks?
Environmental models? 4(6%) 13 6 (9%) 9(14%) 0 (0%) 33 65
(20%) (51%)
Processing/transformation | 2 (3%) 12 6 (9%) 9(14%) 0 (0%) 35 64
services? (19%) (55%)
Information Products 2(3%) 9(13%) 12(18%) 14 5 (7%) 26 68
(maps, etc.) (21%) (38%)
8. How would you prefer to access the GEOSS? (dit.
Response Chart Percentage Count
Through a single GEOSS Portal 62% 63
Through multiple portals 8% 8
Through different 26% 27
dedicated/thematic portals
Other, please specify: 4% 4
Total Responses 102

8. How would you prefer to access the GEOSS? (did). (Other, please specify:)

# Response

1. multi-stage discovery

2. Search Engine

3. web service architecture

4. Through (my) applications
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9. Do you believe that the data and service regswith GEOSS to-date represent
the collections held in member data systems?

Response Chart Percentage Count
Yes 18% 18
No 33% 33
Don't know 48% 48
Total Responses 99

10. How many of your organization’s Earth-Obseaf{EO) systems, data sets, and
services have been registered with GEOSS? (0-162%6more; don’t know)

Response Chart Percentage Count

Oto1l - 32% 32

2to5 9% 9

6 or more . 13% 13

Don't know 47% 47
Total Responses 101

11. In total, how many of your organization’s EGt&yns, data sets, and services are
there available for registration with GEOSS?

Response Chart Percentage Count

Oto 1 - 22% 21

2to5 9% 9

6 or more - 29% 28

Don't know 40% 39
Total Responses 97

12. Is your organization prepared to fund a ceizgdlsystem or capability allowing
users to search and order data?

Response Chart Percentage Count

Yes 35% 34

No 34% 33
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Don't know 32% 31
Total Responses 98
13. If you manage a national, regional and/or dlobserving and information
system, did you link your system to the GEOSS?
Response Chart Percentage Count
Yes 39% 34
No 33% 29
Don't know 28% 24
Total Responses 87
14. If you are a data provider, do you publish ydatasets through the GEOSS?
Response Chart Percentage Count
Yes 26% 23
No 45% 39
Don't know 29% 25
Total Responses 87
15. Are the datasets you publish from:
Response Chart Percentage Count
Research activities (projects, 54% 53
initiatives)
Operational observations 39% 38
I don’t publish datasets 26% 25
Other, please specify: 6% 6
Total Responses 98
15. Are the datasets you publish from: (Otheragtespecify:)
# Response
1. we are publishing the WRF weather numerical model for Central America
2. mandated by UN to collect
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3. OS System has been planned

4. Administrative reports

5. remote sensing

16. If you do not publish datasets, why not? (sedééchat apply)

Response Chart Percentage Count

I am not interested 4% 2

My system is not for public access 27% 14

I do not agree with the GEOSS 4% 2

data sharing principles

I did not know that | could do it 27% 14

I do not know how to link it 14% 7

My data sets are not compliant 12% 6

with the GEOSS interoperability

standards

| do not know how to make my 22% 11

data sets compliant

| cannot provide the requested 6% 3

metadata for describing datasets

| provide my datasets through 25% 13

services other than GEOSS

Other, please specify: 14% 7
Total Responses 51

16. If you do not publish datasets, why not? (dedéichat apply) (Other, please
specify:)

# Response

1. Do not generate data sets

2. Data will be release to public in 2012 (contractual obligation)

3. asper our departmental policy data are published

4. We would need our client's approval to publish any collected dataset

5. geoss seems ineffective

6. there's never been a request and we're unsure of the type of data required by users. Lack of
understanding of how to contribute towards GEOSS
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17. What would you like to publish through the GES2Sselect all that apply)

Response Chart Percentage Count
in-situ datasets - 32% 26
Remote sensing datasets 44% 35
Airborne datasets . 18% 14
Data archives and repositories 39% 31
Real-time and near-real-time data 25% 20

from sensor/ sensor networks
29% 23

Processing/transformation services 29% 23

Information Products (maps, etc.) _ 62% 50

Other, please specify: 5% 4

Environmental models

Total Responses 80

17. What would you like to publish through the GEB?Sselect all that apply)
(Other, please specify:)

# Response

Don't generate such material

to be discussed in my organization

1
2
3. open source software
4

depends on the country regulation. in most cases we do not have the technology and
capability to sumit real-time or near-real-time data.

18. Please rate the current portal access.

Bad Poor Average  Good Excellent  Don't Total
know

Datasets search 4 (5%) 5 (6%) 17 (20%) 20 (23%) 3 (3%) 37 (43%) 86
Results 2(2%)  9(11%) 14 (16%) 23 (27%) 2 (2%) 35(41%) 85
presentation

Dataset access 3 (3%) 8 (9%) 16 (19%) 22 (26%) 1 (1%) 36 (42%) 86
Keyboard shortcuts | 2 (2%) 6 (7%) 11 (13%) 9 (11%) 1(1%) 56 (66%) 85
Character re-size 2 (2%) 4 (5%) 7 (8%) 13 (15%) 2 (2%) 56 (67%) 84

19. Do the search interfaces render the GEOSSIR@atand service holdings:
June 2011 Page 135

GEOSS Architecture and Data Management Evaluation



Response Chart Percentage Count
Easy 1% 1
Satisfactory 33% 30
Difficult 16% 14
Cannot answer 50% 45
Other, please specify: 0% 0
Total Responses 90

19. Do the search interfaces render the GEOSSIR@atand service holdings:

(Other, please specify:)

# Response

20. Does the Best Practices WIKI have informatiuat tnakes your use of GEOSS

easier?
Response Chart Percentage Count
Yes 13% 12
No 12% 11
Don't know 76% 71
Total Responses 924
21. Are you familiar with the GEOSS Common Infrasture (GCI) ?
Response Chart Percentage Count
Yes 39% 38
No 61% 59
Total Responses 97
22. Do you agree that the GCI makes it easiemtd dixisting data sets?
Response Chart Percentage Count
Yes 29% 27
No 5% 5
June 2011 Page 136

GEOSS Architecture and Data Management Evaluation



If no, why not? 5%
Don't know 60%

Total Responses

55
92

22. Do you agree that the GCI makes it easiemt dixisting data sets? (If no, why

not?)

# Response

not really effective, so I can't say "yes"

ranking system does not exist

1
2
3. justscratching the surface
4

no real data access

23. What is your opinion of the current deploymeinthe GEOSS Common
Infrastructure?

Response Chart Percentage Count
Exceeds requirements 3% 3
Meets Requirements 15% 14
Partially meets requirements 29% 27
Does not meet requirements 5% 5
Don't know 47% 44
Total Responses 93
25. Should the GCI allow local control of infornmatirepositories?
Response Chart Percentage Count
Yes - 40% 35
No 2% 2
If no, why not? I 7% 6
Don't know 51% 44
Total Responses 87

25. Should the GCI allow local control of informatirepositories? (If no, why not?)
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# Response

Need central control

undermines original repositories

REDUCES RELIABILITY

unknown data quality

1
2
3
4. standards problem
5
6

Should be open to all

26. Should the GCI allow central control of infottioa repositories?

Response Chart Percentage Count

Yes 38% 34

No 15% 13

If no, why not? 1% 1

Don't know 46% 41
Total Responses 89

26. Should the GCI allow central control of infottiioa repositories? (If no, why
not?)

# Response

1. Itisnotyour data.

27. Will the GCI “data aggregation services” all@EOSS to meet its strategic
targets for 20157

Response Chart Percentage Count

Yes 24% 22

No 9% 8

If no, why not? 0% 0

Don't know 68% 63
Total Responses 93

27. Will the GCI “data aggregation services” all@EOSS to meet its strategic
targets for 20157 (If no, why not?)
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Section 3.

1. How was your experience with the registratiothatGEOSS Portal?

Response Chart Percentage Count
Easy 12% 8
Satisfactory 33% 23
Difficult 7% 5
Cannot answer 45% 31
Other, please specify: 3% 2
Total Responses 69

1. How was your experience with the registratiothatGEOSS Portal? (Other, please
specify:)

# Response

1. we are not yet fully registred

2. Does the Standards and Interoperability Regadtoyv you to find standards to
enable your system to interoperate in GEOSS?

Response Chart Percentage Count
Yes 40% 27
No 9% 6
Don't know 51% 34
Total Responses 67

3. Do you believe that the data contained in GE@8iSe of a quality appropriate to
meet user needs by 20157

Response Chart Percentage Count

Yes 34% 23

No 25% 17

Don't know 41% 28
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Total Responses 68

4. Do you agree that by 2015 identification of efiee national coordination
mechanisms across both observation-provider anehaedison-user communities will
exist in your own country?

Response Chart Percentage Count
Yes 46% 30
No 17% 11
Don't know 37% 24
Total Responses 65

5. Do you agree that by 2015 there will be a fraomwo ensure data continuity,
including the smooth transition from research teragional systems?

Response Chart Percentage Count

No 25% 16

Don't know - 30% 19
Total Responses 64

6. Do you agree that the adoption and advocacycohgrehensive approach to
global Earth observation systems will be accomplishy 2015?

Response Chart Percentage Count
Yes 43% 29
No 30% 20
Don't know 27% 18
Total Responses 67

7. Do you agree that by 2015 there will be incrdasféiciency in the operation of
observational systems through convergence amotglgleegional and national
facilities?

Response Chart Percentage Count

June 2011 Page 140

GEOSS Architecture and Data Management Evaluation



No 15%

Don't know 21%

Total Responses

43
10
14
67

8. Do you agree that by 2015 a comprehensive galysia and gap filling, including
issues pertaining to operational redundancy andesiseon planning for systems and

products, will exist?

Response Chart Percentage

Count

Yes 33%
No 35%
Don't know 32%
Total Responses

21
22
20
63

9. Do you agree that by 2015 GEOSS will allow theparation of global and
regional information?

Response Chart Percentage

Count

Yes 48%
No 18%
Don't know 33%
Total Responses

32
12
22
66

10. Do you agree that a full and open exchangetat, einetadata and products shared
within GEOSS, recognizing relevant internationatinoments and national policies

and legislation, will be in place by 2015?

Response Chart Percentage Count
No 9% 6
If no, why not? - 20% 13
Don't know 24% 16
Total Responses 66
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10. Do you agree that a full and open exchangetat, einetadata and products shared
within GEOSS, recognizing relevant internationatinoments and national policies
and legislation, will be in place by 2015? (If m&hy not?)

not universally

Lack of resources

Non-cooperation by member nations

Too political

top down initiative driven by non-experts

Technical and financial issues

difficulty in quality control

1
2
3
4
5.  Open data policy not accepted by all GEO countries
6
7
8
9

Overambitious by 2015

10. Becasue proprietary data licensing and copyright will be a show-stopper

11. too complex

12. Political will not there.
13. notby 2015

11. Do you agree that by 2015 access to crossigudfita sets, such as land cover
and land use information, will be improved?

Response Chart Percentage Count
Yes 69% 45
No 3% 2
Don't know 28% 18
Total Responses 65

12. Do you agree that improved access to esssoita-economic information will
be available by 2015?

Response Chart Percentage Count
Yes 58% 38
No 11% 7
Don't know 31% 20
Total Responses 65
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13. Do you agree that data will be made availableccordance with GEOSS Data
Sharing Principles by 20157

Response Chart Percentage Count
Yes 42% 27
No 12% 8
Don't know 45% 29
Total Responses 64

14. Do you agree that all shared data, metadatpatlicts will be made available at
minimum cost by 2015?

Response Chart Percentage Count
Yes 40% 27
No 15% 10
If no, why not? 15% 10
Don't know 30% 20
Total Responses 67

14. Do you agree that all shared data, metadatpatlicts will be made available at
minimum cost by 20157 (If no, why not?)

Response

ESA

Only some will be

inconsistent data policies

major data will be available, but all data will not be available

cutbacks in national funding

#
1.
2.
3. Too many interests
5
6
7

Institutions will hold on to their own data.

4
8.  Because (unrealistic) national interests to generate revenue with this data will prevent this.
9

what that mean 'minimum cost'?

10. obtaining all is not possible
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15. Will enhanced information extraction from histal, current and future source
data be available by 2015?

Response Chart Percentage Count
Yes 51% 33
No 18% 12
Don't know 31% 20
Total Responses 65

16. Do you agree that all shared data, metadatpraaicts will be made available
with minimum time delay by 20157

Response Chart Percentage Count

Yes 42% 27

No 9% 6

If no, why not? 14% 9

Don't know 35% 23
Total Responses 65

16. Do you agree that all shared data, metadatpatlicts will be made available
with minimum time delay by 2015? (If no, why not?)

# Response

1. Costs

2. What do you mean by "all"?

3. inconsistent data policies

4. governmental funding models

5. depending on data volume

6. Overambitious by 2015

7. Because data producers are reluctant to integrate open service interfaces to their core data
sets. It is still regarded as an additional, disconnected experiment.

8. what that mean 'minimum time deley'?

9. notall
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17. Do you agree that emerging information source$iding communities that may
be global and not formally associated with anyipalar GEO Member or
Participating Organization, will be a part of GEOI$52015?

Response Chart Percentage Count

Yes 43% 29

No 7% 5

If no, why not? 6% 4

Don't know 43% 29
Total Responses 67

17. Do you agree that emerging information sources ding communities that may
be global and not formally associated with anyipalir GEO Member or
Participating Organization, will be a part of GEO852015? (If no, why not?)

# Response

1. We have all takers that we will get

2. Overambitious by 2015

3. Thereis no need/reason and for crowd sourcing communities like OpenStreetMap to join.
Instead there is fundamental mistrust.

18. Do you agree that all shared data, metadatpatlicts will be provided free of
charge, or at no more than the cost of reproduchipr2015?

Response Chart Percentage Count
Yes 42% 28
No 18% 12
If no, why not? 13% 9
Don't know 27% 18
Total Responses 67

18. Do you agree that all shared data, metadatpiatlicts will be provided free of
charge, or at no more than the cost of reproduchipr2015? (If no, why not?)

# Response

1. depens of the legislation of each of the countries

2. Greed
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What do you mean by "all"?

too many issues

there would be exception

[ sure hope so, but Overambitious by 2015

see reasons above

legacy IPR constrains

O R N o A W

GEOSS data should be free
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Section 4.

1. Do you believe that the GEOSS Architecture imp@atation sufficiently leverages
current thinking in the fields of information tealogy, data infrastructures and earth

observations?
Response Chart Percentage Count
Yes 59% 36
No 23% 14
Don't know 18% 11
Total Responses 61
2. Do you think that the current GEOSS architectsisustainable?
Response Chart Percentage Count
Yes 45% 29
No 23% 15
Don't know 32% 21
Total Responses 65

3. Do you think that the current GEOSS architecali@ws for the provision of long-

term, continuous data?

Response Chart Percentage Count
Yes 52% 34
No 23% 15
Don't know 26% 17
Total Responses 66

4. Is implementation of the Architecture and Datandigement for GEOSS on track

to meet the Strategic Targets for 2015?

Response Chart Percentage Count

Yes 35% 22

No 19% 12

Don't know 45% 28
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Total Responses 62

5. Is implementation of the Architecture and Datardigement for GEOSS guided by
a clear plan to 20157

Response Chart Percentage Count
Yes 37% 22
No 13% 8
Don't know 50% 30
Total Responses 60

6. Do the expected outcomes of the Architecture@ac Management Strategic
Targets for GEOSS respond to real needs?

Response Chart Percentage Count
Yes 52% 33
No 16% 10
Don't know 32% 20
Total Responses 63

7. Are the expected outcomes of the Architectutb@ata Management Strategic
Targets fro GEOSS relevant?

Response Chart Percentage Count
Yes 62% 37
No 5% 3
Don't know 33% 20
Total Responses 60

8. Is there a clear rationale for the selectiothefexpected outcomes for Architecture
and Data Management in the GEOSS Strategic Targets?

Response Chart Percentage Count

Yes 48% 29

No 7% 4
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Don't know 45% 27

1

Total Responses 60

9. Are the expected outcomes of the Architectutb@ata Management Strategic
Targets aligned with stakeholder views of GEOSSrijties?

Response Chart Percentage Count
Yes 37% 22
No 5% 3
Don't know 58% 35
Total Responses 60

10. Have expected outcomes for the ArchitectureZatd Management Strategic
Targets within GEOSS been clearly articulated?

Response Chart Percentage Count
Yes 44% 26
No 19% 11
Don't know 37% 22
Total Responses 59

11. Do you have a clear understanding of whatgaired to demonstrate
achievement of the expected outcomes for the Agchite and Data Management
Strategic Targets?

Response Chart Percentage Count
Yes 41% 24
No 38% 22
Don't know 21% 12
Total Responses 58

12. Are processes in place to obtain the data medjtd demonstrate achievement of
the expected outcomes for the Architecture and Dalmagement Strategic Targets?

Response Chart Percentage Count
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Yes - 33% 19
No 14% 8
Don't know _ 53% 30

Total Responses 57

13. Are the planned activities and outputs necgssadl sufficient to achieve the
expected outcomes for the Architecture and Datadgament Strategic Targets?

Response Chart Percentage Count

Yes 34% 19
No 12% 7
Don't know 54% 30

Total Responses 56

14. Have all over-arching tasks and sub-tasks sacg$o the achievement of the
expected outcomes for the Architecture and Datadgament Strategic Targets been
defined?

Response Chart Percentage Count

Yes 27% 15
No 29% 16
Don't know 44% 24

Total Responses 55

15. Have all activities and outputs within overfang tasks and sub-tasks necessary
to the achievement of the expected outcomes fofAtbkitecture and Data
Management Strategic Targets been defined?

Response Chart Percentage Count
Yes 22% 12
No 22% 12
Don't know 56% 31
Total Responses 55
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16. Where over-arching tasks, sub-tasks, activitesutputs have been identified as
not necessary to the achievement of the expectedmes, do they add value to the
Architecture and Data Management Strategic Targets?

Response Chart Percentage Count
Yes 25% 13
No 2% 1
Don't know 74% 39
Total Responses 53

17. Is the workplan for the Architecture and Dataridgement Strategic Targets
revised in light of new information on gaps andwstaof implementation?

Response Chart Percentage Count
Yes 35% 19
No 15% 8
Don't know 50% 27
Total Responses 54

18. Are you aware of a process in place to idertifg fill gaps for the Architecture
and Data Management Strategic Targets?

Response Chart Percentage Count

Yes 33% 18

No 67% 36
Total Responses 54

19. Are the work plan tasks and sub-tasks for ttehikecture and Data Management
Strategic Targets proceeding as planned?

Response Chart Percentage Count
Yes 28% 15
No 11% 6
Don't know 61% 33
Total Responses 54
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20. Do the work plan progress reports indicate adegprogress for the majority of
tasks for the Architecture and Data Managemente&jia Targets?

Response Chart Percentage Count
Yes 27% 14
No 13% 7
Don't know 60% 31
Total Responses 52

21. Do the activities described in the Architectangl Data Management Strategic
Targets progress report match those expected wwahle plan?

Response Chart Percentage Count
Yes 28% 15
No 6% 3
Don't know 67% 36
Total Responses 54

22. Will the expected outcomes for the Architectamel Data Management Strategic
Targets be met by 2015?

Response Chart Percentage Count
Yes 19% 10
No 17% 9
Don't know 63% 33
Total Responses 52

23. Have there been any significant unintendedtiipesbutcomes for the Architecture
and Data Management Strategic Targets?

Response Chart Percentage Count
Yes 6% 3
No 0% 0
Don't know 94% 49
Total Responses 52
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23. Have there been any significant unintendedtiipesbutcomes for the Architecture
and Data Management Strategic Targets? (Yes)

# Response

1. global information sharing

23. Have there been any significant unintendedtiipesbutcomes for the Architecture
and Data Management Strategic Targets? (No)

# Response

24. Have there been any significant unintended thegautcomes for the
Architecture and Data Management Strategic Targets?

Response Chart Percentage Count
Yes 6% 3
No 2% 1
Don't know 92% 49
Total Responses 53

24. Have there been any significant unintended thegautcomes for the
Architecture and Data Management Strategic Targas8)

# Response

1. Still too difficult too communicate, so people tend to discount the progress that has been
made.

2. language difficulty

24. Have there been any significant unintended thegautcomes for the
Architecture and Data Management Strategic Targéisp

# Response

25. Are there any lessons learned during implentientéo date for the Architecture
and Data Management Strategic Targets that mighabsferable to other Strategic
Target areas?
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Response Chart Percentage Count

Yes 32% 16
No 12% 6
Don't know 56% 28

Total Responses 50

26. Do you think that GEOSS implementation will elesa coordinated and
integrated network of Earth observing and informagystems?

Response Chart Percentage Count
Yes 73% 38
No 13% 7
Don't know 13% 7
Total Responses 52

27. Do you believe that operational support for porrent systems by GEO Members
and Participating Organizations will exist by 2015?

Response Chart Percentage Count
Yes 53% 28
No 23% 12
Don't know 25% 13
Total Responses 53

28. Do you agree that by 2015 the national radégtdiency administration agencies
will be better informed about the long-term use prmtection of all parts of the radio
frequency spectrum needed for its space-basedusfats-based components?

Response Chart Percentage Count
Yes 46% 25
No 9% 5
Don't know 44% 24
Total Responses 54
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29. Do you agree that by 2015 the promotion of best standards and practices for
observations across all earth systems by meame GEOSS Common Infrastructure
(GCI) will be a reality?

Response Chart Percentage Count
Yes 49% 27
No 27% 15
Don't know 24% 13
Total Responses 55

30. Do you agree that by 2015 GEOSS will allow asde global and regional
information among Member and Participating Orgamzacommunities?

Response Chart Percentage Count
Yes 65% 33
No 12% 6
Don't know 24% 12
Total Responses 51

31. Do you agree that by 2015 key gaps in globatigéc infrastructure required for
the maintenance and development of the global geodderence frames will be
reduced?

Response Chart Percentage Count
Yes 49% 26
No 9% 5
Don't know 42% 22
Total Responses 53

32. Are there important data management deficisnoi&EOSS?

Response Chart Percentage Count

Yes 45% 24

No 8% 4

Don't know 47% 25
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Total Responses 53

33. Will open, reliable, timely, consistent, anddraccess to a core set of essential
environmental observations and information prodwapported by adequate
metadata, by users across all GEOSS Societal Béwrefis in accordance with
GEOSS Data Sharing Principles exist by 2015?

Response Chart Percentage Count
Yes 46% 25
No 19% 10
If no, why not? 6% 3
Don't know 30% 16
Total Responses 54

33. Will open, reliable, timely, consistent, anddraccess to a core set of essential
environmental observations and information prodwsapported by adequate
metadata, by users across all GEOSS Societal Béwefs in accordance with
GEOSS Data Sharing Principles exist by 20157? (lfwtoy not?)

# Response

1. politics and national budgets

2. difficulty in quality control

3. Thave some doubts on "supported by adequate metadata” goal

34. Do you agree that increased use of observatiwoagh advances in all aspects of
life-cycle data management, integration, and datavery and conversion will exist
by 2015?

Response Chart Percentage Count
Yes 68% 36
No 8% 4
If no, why not? 4% 2
Don't know 21% 11
Total Responses 53
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34. Do you agree that increased use of observatiwoagh advances in all aspects of
life-cycle data management, integration, and datavery and conversion will exist
by 2015? (If no, why not?)

# Response

1. seeabove

2. sustainable funding mechanism

35. Do you agree that best practices, identifietthénappropriate GCI registry, for
observation, collection and access to data andnrgtion, including best practices for
data quality assurance, for both observing systata and information products will
exist by 2015?

Response Chart Percentage Count

Yes 58% 31

No 13% 7

If no, why not? 0% 0

Don't know 28% 15
Total Responses 53

35. Do you agree that best practices, identifietthénappropriate GCI registry, for
observation, collection and access to data andnrgton, including best practices for
data quality assurance, for both observing systata and information products will
exist by 2015? (If no, why not?)

# Response

36. Do you agree that a coordinated, life-cycleaanagement process to support
improved simulation, modeling, and prediction cali#s for each Societal Benefit
Area and across multiple Societal Benefit Areas ewist by 2015

Response Chart Percentage Count
Yes 51% 27
No 21% 11
If no, why not? 4% 2
Don't know 25% 13
Total Responses 53
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36. Do you agree that a coordinated, life-cycleaanagement process to support
improved simulation, modeling, and prediction cali@s for each Societal Benefit
Area and across multiple Societal Benefit Areas ewist by 2015 (If no, why not?)

# Response

1. no spare resources

2. Lack of application of standards, semantic heterogeneity, error propagation when chaining
web services

Section 5.

1. What is your university degree?

Response Chart Percentage Count
| do not have a university degree 3% 3
Bachelors 9% 10
Masters 39% 45
PhD 45% 52
Other, please specify: 4% 5
Total Responses 115

1. What is your university degree? (Other, plegsxiy:)

# Response

1. J].D.and Masters

2. P.hd. student/Geoinformation sciences

3. Postgraduate Diploma in GIS and Remote Sensing, PGD or maitrise in Geotechniques and
Hydrotechnics

4. Especializacion

5. specialist in Environmental Law

2. How old are you?

Response Chart Percentage Count
Less than 30 7% 8
Less than 40 25% 29
Less than 50 28% 32
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Less than 60 27% 31
Less than 70 9% 10
Over 70 I 5% 6
Total Responses 116
3. Are you:
Response Chart Percentage Count
Female 16% 18
Male 84% 97
Total Responses 115
4. Who is your employer?
Response Chart Percentage Count
Private sector 14% 16
Private sector - education 3% 4
Private sector - research 5% 6
Public sector - government 33% 38
Public sector - education 11% 13
Public sector - research - 24% 28
Unemployed 1% 1
Retired 3% 4
Other, please specify: 4% 5
Total Responses 115

4. Who is your employer? (Other, please specify:)

1. intergovernmental

2. United Nations

3. Self-Employed (Private Sector)

4. international organization

5. International organisation

June 2011
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5. How long have you worked in the GEOSS envirorifhen

Response

Less than 5 years

Less than 10 years
Less than 15 years
Less than 20 years
Less than 25 years

More than 25 years

Chart Percentage Count
- 40% 46
20% 23
I 7% 8
3% 3
4% 5
. 11% 12
I don't work in this area 15% 17
Total Responses 114
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ENCLOSURE 2

REPORT TRANSMITTAL LETTER FROM THE M&E WORKING GROUP CO-CHAIRS
TO THE EXECUTIVE COMMITTEE

Dear Members of the Executive Committee,

The Monitoring and Evaluation Working Group (M&E-WG) is pleased to forward to you the second
Evaluation of GEOSS Implementation.

At the nineteenth meeting of the Executive Committee in July 2010, the M&E-WG presented the
Report of the Midterm Evaluation of GEOSS Implementation and proposed that the Second
Evaluation of GEOSS focus upon progress towards achieving the Architecture and Data Management
Targets. After the approval by the Executive Committee and with the assistance of the GEO
Secretariat, the M&E-WG asked all GEO Members and Participating Organizations to nominate
members to the Second Evaluation Team.

In November 2010, the nominated Evaluation Team was constituted and began the evaluation. The
M&E-WG provided a summary plan for the second evaluation, and from that point onward, the
Evaluation Team conducted the evaluation without interference of any kind from GEO institutions.

The M&E-WG wishes to call the Executive Committee’s attention to several aspects of the attached
Report:

Unlike the Midterm Evaluation, which addressed GEOSS as a whole, the Second Evaluation assesses
only two of the fourteen Targets. We consider progress against these two targets as key to the
successful implementation of GEOSS.

The M&E-WG reviewed the process by which the Evaluation Team conducted the evaluation and
prepared the report, and we believe that the approach taken by the Evaluation Team is consistent with
what the Executive Committee expected from the Second Evaluation.

The Evaluation Team introduced new data sources and new methodologies to analyze and synthesize
them. For data sources, they also used a test case and a maturity index survey. For the analysis, they
employed nine “Figures of Merit”, each addressing a different aspect of progress.

The M&E-WG notes the overall finding of the Evaluation Team that “there is no clear evidence that
the ADM targets will be met by 2015”. However, we note that other entities within GEO are also
concerned that prominent activities within Architecture and Data Management, namely those related
to GCI and Data Sharing Principles, are not making adequate progress. The Evaluation Report
suggests specific measures to address the underlying causes.

One recommendation, for which the M&E-WG has a partial responsibility, is to improve the progress
reporting of the Tasks. The M&E-WG will work with the Secretariat to implement this
recommendation.

Findings of problem areas and recommendations for corrective action should be taken in a spirit of
collaborative effort toward a set of common goals. The M&E-WG believes that a vibrant and
successful GEOSS depends upon an ongoing process of identifying problems and taking corrective
actions.
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We recommend that the Executive Committee, with support from the GEO Secretariat, prepare a
Management Response to the Report. Such a response should indicate whether the Executive
Committee agrees, partially agrees, or disagrees with each of the Key Findings and Recommendations,
along with any corrective actions being undertaken.

The M&E-WG continues to review the scope of the planned evaluations. At the July 2010 Executive
Committee, the M&E-WG presented a revised schedule of evaluations which envisioned an
assessment of one Transverse Area and three Societal Benefit Areas (SBAS) each year during the
period of 2012-2014, and a comprehensive evaluation in 2015. However, the lessons learned from the
two completed evaluations offer strong evidence that this revised plan may also be unattainable.
Consequently, we propose, with your concurrence, to further revise the schedule to reduce overall
workload and to give priority to the SBAs. In 2012, we propose to evaluate three SBAs (Agriculture,
Biodiversity, and Ecosystems). While at this pace we will be unable to accomplish individual
evaluations of all fourteen Strategic Targets by 2014, we expect that the subset of the Targets
evaluated will be representative of the progress achieved in GEOSS. We continue to assume an overall
evaluation in 2015.

We wish to highlight that a key factor for a successful evaluation remains GEO’s ability to recruit a
adequately resourced Evaluation Team. Our experience in 2011 was that some of the individuals
nominated for the Team didn’t receive the anticipated support of their respective agencies. In some
cases, the Evaluation Team members didn’t have funds to travel, or were forced to significantly reduce
their time commitment to the evaluation, and in one instance, a member of the Team had to withdraw
his participation at mid-point. We rely on the Executive Committee to make a concerted effort to
ensure that GEO Members and Participating Organizations seriously commit to supporting the GEOSS
evaluation and provide Team members who are adequately resourced.

Regards,
% T & PV L P .
Craig F. Larlee, Co-chair (Canada) Charles S. Baker, Co-chair (USA)

24 June 2011
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ENCLOSURE 3

THE GEO EXECUTIVE COMMITTEE MANAGERIAL RESPONSE

TO THE REPORT OF THE SECOND (2011) GEOSS EVALUATION

The Second GEOSS Evaluation took place from November 2010 to June 2011. As proposed by the
Monitoring and Evaluation Working Group and endorsed by GEO-VII Plenary, the Second Evaluation
looked in detailed at the progress towards GEOSS Implementation in the areas of Architecture and
Data Management.

The report produced by the Evaluation Team, “GEOSS Evaluation of Architecture and Data
Management, June 2011”, was presented to the 22" Meeting of the GEO Executive Committee
(EXCOM), EXCOM-22 Document 10, and thoroughly discussed.

In accordance with the procedure approved by GEO-VI, the Executive Committee took note of the
Report and undertook to prepare a managerial response to be submitted, together with the Report
itself, to the GEO-VIII Plenary. As the focus of the 2011 Evaluation was on the GEOSS Architecture
and Data Management, EXCOM asked the Architecture and Data Committee (ADC) to prepare a
response at its September meeting to the findings and recommendations made by the Evaluation Team
and then submit this to EXCOM. (A copy of the response prepared by the ADC is appended to this
report.)

In welcoming the findings and recommendations made by the Evaluation Team, the GEO Executive
Committee also wishes to place on record its appreciation of the efforts being made by all parties to
implement the GEOSS Architecture and Data Management and in particular, EXCOM recognises the
commitment of the GEOSS Common Infrastructure (GCI) Providers to the implementation and
operation of the GCI. It is the general view of the Executive Committee that the recommendations
contained in the Report should be addressed by GEO at the highest level.

The GEO Executive Committee also takes note of the response from the ADC and in particular the
actions that are being taken through the "Sprint to Plenary" to address many of the issues identified in
the Evaluation Report.

More detailed responses from EXCOM to the conclusions and recommendations of the Evaluation
Team, together with the response of the ADC, are given in the following Annex.
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ANNEX

CONCLUSIONS OF THE 2011 EVALUATION AND RELATED RECOMMENDATIONS

Conclusion 1: There is no clear evidence that the ADM Strategic Targets will be met by 2015.

Recommendation 1: GEOSS activities must have clearly defined goals, with performance indicators
and measurable tasks, aligned with the ADM Strategic Targets.

ADC Response: A revision of all GEO Task documentation (annual action plans) that realize the
2012-2015 work plan should include elements that enable declaration and tracking of milestones and
measures of success. Proposed tasks already are linked to their role in meeting the Strategic Targets.

EXCOM remarks: The strategic target document was adopted at the GEO-VI Plenary and provides
the means to clearly link Work Plan tasks with the strategic targets and their outcomes.

Recommendation 2: Formation of Provider-to-End-User projects with Performance Indicators and
clearly defined goals.

ADC Response: The focus of topical or SBA Tasks in the future must include EO data publication and
use, consistent with the interoperability goals of GEOSS, and engage the spectrum of participants
from provider through to end-user, with an eye towards use outside the immediate scientific field.
This is a broader issue for the joint committees to address where such publishing requirements for all
science/data must be adopted and tracked.

EXCOM remarks: Whilst EXCOM can broadly support this recommendation, EXCOM believes
that GEO must limit the investments it makes in monitoring performance indicators. Such indicators
and any associated evaluation process must be "lite".

Conclusion 2: The User Interface is difficult to use because it does not follow good human factors
engineering practices.

Recommendation 3: The Evaluation Team recommends that the usability issue be re-evaluated by a
Human-Computer Interface (HCI) expert group, as the sole focus of that evaluation, a topic that was
beyond the scope or skill set of this Evaluation Team. An HCI group would evaluate the GEOSS user
interface through a set of usability and ergonomics factors, with recommendations that could range
from simple tweaks to wholesale redesign.

ADC Response: UIC-sponsored annual user usability tests have been conducted on the GCI
interfaces and capabilities that have resulted in updates to the GCI. HCI expert consultation would be
welcome on the emerging user interface that will be developed as a result of the Sprint-to-Plenary
activities, evaluating the evolution of GEOSS capabilities.

EXCOM remarks: Given the finite resources available to GEO Members, EXCOM would prefer
that available efforts are directed to strengthening support of the tasks set out in the 2012-2015 Work
Plan, rather than creating new expert groups.

Conclusion _3: Although the implementation of the GCI provides a standard infrastructure and
platform, there is not a uniform, consistent way that data are registered, stored, and accessed.

Recommendation 4: The Evaluation Team recommends that GEO undertake a pilot project to (1)
implement a geospatial browser in the GCI that is capable of rendering thematic layers from GEO data
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holdings, (2) standardize a subset of GEO data holdings accessible through the geospatial browser, (3)
develop a way ahead so that the majority of GEO data holdings are accessible in this manner.

ADC Response: The focus of the Sprint-to-Plenary effort is to streamline access to EO data. The user
interface will include the capabilities of finding data based on a common EO vocabulary of
observable properties, reaching into inventories of EO data, a geospatial browser to rendering select
data resources, and identifying suitable helper applications to exploit EO data. This provides access
to the majority of GEO data holdings that conform to data service practices and standards identified
in the GEOSS documentation. These capabilities will be demonstrated in the 2011 Plenary and
Exhibition.

EXCOM remarks: EXCOM takes note that the issues identified during the 2011 evaluation are
being addressed within the scope of the "Sprint to Plenary™.

Conclusion 4: Lack of Systems Engineering Rigour

Recommendation 5: A Systems Engineering Working Group should be established to revisit the
efforts to date and map them to a defined Systems Engineering process, resulting in a plan of action
for GEOSS implementation.

ADC Response: The ADC has overseen the systems engineering activities for GEOSS, coordinating
the implementation and outreach of subordinate activities: Architecture and Implementation Pilot,
Sprint to Plenary, and GCI Coordination Team. The proposed work plan includes a design and
coordination Task (IN-05) to continue this engineering work under the new Infrastructure area.

EXCOM remarks: Given the finite resources available to GEO Members, EXCOM would prefer
that available efforts are directed to strengthening support of the tasks set out in the 2012-2015 Work
Plan, rather than creating new expert groups. EXCOM therefore takes note that it is currently
proposed to address this issue through the task IN-05 in the 2012-2015 Work Plan.

Conclusion 5: Technology employed by GEOSS is not current.

Recommendation 6: The Evaluation Team recommends that current generation technology be
targeted for utilization by the Systems Engineering Working Group. The Team also recommends that
GEO issue a policy requiring that all software in the GCI be made Open Source and available to GEO
member organizations.

ADC Response: Standards-based services and interfaces have been deployed within the GCI. Current
generation technology and standards are being deployed in the GCI and by providers in direct result
of the 2011 Sprint to Plenary effort. This includes Web 2.0 and 3.0 (semantic) capabilities, rapid
application development (RAD), enabling ‘mash-ups’, and support of open search query APIs. All
GClI software has been made available as open source.

EXCOM remarks: EXCOM notes the statement from the ADC that standards-based services and
interfaces are already used in the GCI. EXCOM acknowledges that the challenge of transitioning to
new technologies will remain an ongoing action for GEO, even after the GEO-VIII Plenary. This will
require continued work, which should be addressed through a proper structuring of the necessary tasks
in the 2012-2015 Work Plan, including designing the process for the evolution of the GCI architecture.

Conclusion 6: Data may exist but it is difficult to find.

Recommendation 7: Data retrieval, and the catalogue of archive data with metadata, should be
improved to meet user requirements and needs.

8/10



GROUP ON
- EARTH OBSERVATIONS

GEO-VIII Plenary — 16-17 November 2011 Document 6 (Rev 1)

ADC Response: Usability has been regularly re-assessed and improvements to the catalogue have
been made in response. Improved end-user usability and the ability to search inventories (archive) are
also being demonstrated for the Sprint to Plenary efforts and subsequent operational enhancements. A
user request and comment system has been in-place to track and assign enhancements and bug fixes
identified by users.

EXCOM remarks: EXCOM takes note that the issues identified during the 2011 evaluation are
being addressed within the scope of the "Sprint to Plenary".

Conclusion 7: There is no formal process by which gaps between Targets and Tasks are addressed.

Recommendation 8: The gap analysis/filling, Target/Task matchup software developed by Japan
should be modified to meet the requirements.

ADC Response: Target/Task matchup from Japan has been applied to the existing ADC Tasks and
will be applied to the new work plan as well. ADC recognizes the importance of gap analysis in the
work plan.

EXCOM remarks: EXCOM takes note of the ADC response, which shows that this recommendation
is being addressed.

Recommendation 9: Project proposals should identify gaps and the impact this will have on funding
(as is seen with ESA/EU/GMES).

ADC Response: This recommendation requires some consideration. However, there are no project
proposals, per se, in the context of the Architecture and Data domain. But offerings from contributors
that could address this recommendation are under consideration.

EXCOM remarks: EXCOM recognises that gap analysis is important. However, the focus of gap
analysis should be on the post-2015 GEO process.

Conclusion 8: The present progress reporting against Tasks Sheets, although it uses a standard form,
does not allow for a quantitative evaluation of progress

Recommendation 10: GEO implement a progress reporting system for all Tasks that measures
progress against milestones, reports important issues and give confirmed or revised plans for further
work. The Task Leads should be asked to grade their progress.

ADC Response: This is a valuable recommendation for all GEO Tasks and should be incorporated in
the new 2012-2015 work plan documentation and the actual annual working documents (action plans)
for each Task.

EXCOM remarks: The Executive Committee concurs with the recommendation.

Conclusion 9: The capabilities of GEOSS are not well communicated to the global community.

Recommendation 11: GEO create a communications plan which clearly identifies GEOSS, its
capabilities, and its data content.

ADC Response: Improved communication is a necessary precondition to adoption. ADC supports this
idea that seeks to collaborate with all entities of GEO to improve outreach and clarity on deploying a
useful GEOSS infrastructure.

EXCOM remarks: The Executive Committee concurs with the recommendation.
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Conclusion 10: Commercial and intellectual property rights are perceived as a barrier to publishing
data in GEOSS

Recommendation 12: Pay attention to the implementation of the GEOSS Data Sharing Action Plan.

ADC Response: ADC-affiliated tasks have been supporting the recommendations of the Data Sharing
Task Force. Critical tracking elements for data policies, access, and pricing have been introduced into
the GCI to enable discovery of data resources such as GEOSS Data-CORE. Broader GEO awareness
of data sharing principles and actions within the SBA Tasks is necessary to achieve a more open and
accessible GEOSS.

EXCOM remarks: EXCOM fully supports the GEOSS Data Sharing Action Plan, which was adopted
at the GEO-VII Plenary. At its 21° meeting in March 2011, EXCOM instructed the current Data
Sharing Task Force to make the implementation of the GEOSS Data-CORE its highest priority.
EXCOM was pleased to note the progress reported by the Data Sharing Task Force on the GEOSS
Data-CORE at its 22" meeting.
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