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Abstract

The User Requirements Registry (URR) of the Global Earthe®ladion System of Systems (GEOSS)
is an integral part of the GEOSS Common Infrastructure (&€&d to publish user- related information and
to provide analysis tools that allow answering questioteged to a user- driven design and functionality of
GEOSS. The URR collects user-related information, suchasaser types, their applications and activities,
the requirements of the applications in terms of obsermatand other products, and the needs in terms of
research, infrastructure, technology, and capacity mglthat would enable or improve applications. This
information is collected in standard formats and nomencteacross disciplines and Societal Benefit Areas
(SBASs). Interconnectivity of user types, applicationgjuigements and needs is captured with a novel link
concept, and this information enables prioritization gplagations, requirements and needs, gap analyses,
and the determination of the relevance of a given product.

Prioritization uses the interconnectivity captured inlthks to determine the relevance of observational
requirements, applications, and needs in infrastruct@search, technology, and capacity building. The
interconnectivity between all of these entities can be tsednstruct answers to the generic question “How
relevant is entry A?” It is of value to apply the concept okralnce not only to requirements. For example,
answers to questions like “How relevant is this researchl?®er “How important is this infrastructure?”
could help prioritize research, development and implemtéort efforts. For datasets and products, the core
question is “What is the societal relevance and potentipbich of this dataset?”

It will be important to achieve a GEO-wide consensus on thentjtative metrics for measuring rele-
vance. Different options for the metrics for measuring #lewvance of requirements, applications, or other
needs, as well as the relevance of a dataset are being didcaisd assessed. For a given URR entry of a
requirement, application, or need, a simple measure cauldist of the number of other entries depending
directly or indirectly on this particular entry. A more compensive measure would take into account the
relevance of the linked dependent entries, especiallypgpécations, and the strength of the links between
entries. Further factors could account for the societalevalf the links in the measure. A measure of rele-
vance can also be deduced from the status of an entry in ttreematical network constituted by the entries
and the links between them. Mathematical network theoryoeansed to support the measure of relevance.
Factors such as pervasiveness, uniqueness, difficultypledemess, and uncertainty are also candidates to
be considered. The challenge is to balance quantitativejaatitative metrics in forming a coherent eval-
uation. These subjects will be addressed at the workshoppreducts (observations, derived products,
or services), a metric for measuring relevance could be @cted to the relevance of the observational re-
guirements this product meets. If a product meets more tharobservational requirement, a challenge is
in the combination of the relevance of the individual regmients into an overall relevance measure for the
products.



1 Introduction

The Global Earth Observation System of Systems (GEOSS) developed by thé&roup on Earth Observations
(GEO) is intended as a user-driven system of system (GEO, 2005hafenge in developing a user-driven
observing system is the prioritization of user needs, aadl#termination of the relevance of existing systems
and the datasets and products they provideGIE@®SS Common Infra Structure (GCI) of GEOSS collects user-
related information in th&Jser Requirement Registry (URR) (Plag, 2012). Based on the information collected in
the URR, it is possible to measure the relevance of an entheityRR or of an available dataset or product. In
order to have credibility, the metrics for measuring reteewill have to be based on a GEO-wide consensus.

Originally, prioritization focused on requirements. Hawe there is a significant benefit in being able to
prioritize the applications, as well as the needs mentiaim/e. For example, an answer to the question of
“How important is this research need?” could guide researschnd support them in soliciting funds for their
research. Answering the question “How important is thisastructure need?” would help to prioritize efforts
and secure funding for the implementation of importantasfructure.

This paper discusses the background for a relevance measidigoposes a metric to be used. There are many
options for the metric. A simple measure could consist ofrthmber of other entries depending on entry A
or dataset B. A more comprehensive measure would take ictmuac the relevance of the linked dependent
entries, especially the applications, and the strengtheofihks between entries. The societal value of the links
in the measure could also be used as part of the metrics.

A measure of relevance can also be deduced from the statnsotry in the mathematical network constituted
by the entries and the links between them. We discuss to wiertenetwork theory can be used to support a
measure of relevance. Factors such as pervasivenessenegy, difficulty, completeness, and uncertainty will
be considered.

2 Relevance Related Parameters

The measure of relevaneefor the various entries in the URR as well as for datasets andugts will be a
function of a number of measurable or quantifiable parareeWe express as

r = f(p1,p2, -, Pn), 1)

wherep;, i = 1, ...,n are quantitative (measurable) and qualitative (but gtiabte) parameters.

Potential candidates for the parameters determining {eeaece of an entityd (entry in the URR or dataset
outside the URR) are the number and weight of links for whicis the source, the relevanegof each target

B; towhich A is linked, the relative position in a value chain. Charastis such as pervasiveness, uniqueness,
difficulty, completeness, and uncertainty also could besictared.

Our first task is to identify all parameters that somehowteela the relevance of an entry in the URR and to
assess to what extent they are measurable or quantifiabhedbjective way. The next step is then to develop
a function f that combines these parameters into a single number,hiesretevance:. In the following, we
develop a matrix of the parameters and describe their cteistecs in terms of quantification (see Table 1).
Comment: Here we need to develop a more complete matrix ehgiat parameters (see Table to be used in
the next Section to define a set of metrics. For datasetsncigt(length of time series) needs to be accounted
for. The uniqueness of a dataset also increases the reteviaarca requirement, the frequency of its appearance
in various databases indicates relevance. For both, datase requirements, user rating can be included as a
component of relevance.

3 The Relevance Function

We will develop the relevance function in several stepstiatawith a straight-forward part and then moving
on to more intricate functions.



Table 1. Parameters that are related to the relevance of a URR entry. Column Q has a (Y)es, if the parameter
is quantitative. Column W has a (Y)es if the parameter can be weighted.

Parameter Q Rationale Measurement W  Comments
The relevance of entryl di- Can be determined based on
No. sources Y rectly relates to the no. of Countingthe links withA as n/a URR contents. Is being used
entries depending oA. source. indirectly.

The relevance of enfryd

can depend on the strength Can be determined based on

Strength of N of the links with A as the Link attribute. n/a link attnbu_te. Needs _to bf‘
links converted into a quantitative

source. The strenght can be .

. . weight.

converted into a weight.

The relevance of entryl can Can be determined starting
Relevance of with those entries that do nat

Y depend on the rel_evance_ OfRelevance of all target en- Y
targets the targets of the links with _ . appear as a source, and then
tries. :
A as the source. working backwards.

A rather straight-forward measure is based on the numbdrmlaf in which entryA is the source or the number
of requirements a dataset meets. For an eatrye can define a local relevanc® as

La
rloC(A) = w;, )
=1

where L 4 is the number of links in whichd appears as the source, ang: = 1,..., L4 are the weights
assigned to each link. In the most simple case, we can sef a!ll 1. Taking into account the the strength of a
link (weak, strong, crucial), we could assign the values by 3 for weak, strong and crucial links, respectively.
The next level of complexity would take into account the valee of the target. In this case, all relevances
would become interdependent and would have to be deternmingdecursive way. In this case, publishing a
new entry and linking it to one other entry has the potentialhtange the relevance of a large number of other
entries. However, at this level, the relevance would ndthesderived from the immediate environment of an
entry but reflect its global relevance. A measure for the globlevance-2°" is defined here as

L

T‘glOb(A) — ZA Tiglob (3)

i=1
Combining equations (2) and (3), we can define a weightedaglettevance by

La
fglob(A) _ Z w; - 'f'?lOb (4)
=1

Based on the global relevance of requirements, we can dégnelevance (B) of a dataset or produds. If
B meets the requirement;, : = 1, ..., K g, then the relevance d? is defined as

Kp

r8oP(B) = 7 pEP, (5)

i=1

Since there is no predefined strength of the match betweetased@nd requirement entry, we cannot define a
weighted relevance here.

In summary, we propose to use the following two measureslervance of URR entries and external datasets:



For URR entries:

La
T,Aglob(A) — Z w; - ,f,iglob’ (6)
=1
L 4: number of entriedy; that are targets in the links with entd/being the source;

w;. weight of the link betweerl and E;;
r£°P: global relevance of?;.

For external datasets or products:
Kp

rEP(B) = 3, )

=1
K number of requirement entrig®; that are met by dataset or produgt
rfl"b: global relevance of requirements.

4  Algorithms

Tbw

Acronyms

GClI GEOSS Common Infra Structure
GEO  Group on Earth Observations
GEOSS Global Earth Observation System of Systems

URR  User Requirement Registry
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