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Abstract

Indicators which summarise the characteristics pdtstemporal data coverages
significantly simplify quality evaluation, decisiomaking and justification
processes by providing a number of quality cues #re easy to manage and
avoiding information overflow. Criteria which areommonly prioritised in
evaluating spatial data quality and assessing aadet's fithess for use include
lineage, completeness, logical consistency, pesticaccuracy, temporal and
attribute accuracy. However, user requirements mayar beyond these broadly-
accepted spatial quality metrics, to incorporatedfic and complex factors which
are less easily measured. This paper discussesethdts of a study of high level
user requirements in geospatial data selection alada quality evaluation. It
reports on the geospatial data quality indicatorhieh were identified as user
priorities, and which can potentially be standagtisto enable intercomparison of
datasets against user requirements. We briefly ries¢he implications for tools
and standards to support the communication andréot@parison of data quality,
and the ways in which these can contribute to #reegation of a GEO label.

Keywor ds: Geospatial data, geospatial data quality, ge@sata quality indi-
cators, quality evaluation.

1. Introduction

Over recent years, the production and availabiftgeospatial data has signifi-
cantly increased. Discovery and reuse of geospdiedl has been particularly fa-
cilitated by the recent explosion of Web-based logtses, portals, standards and
services, and by initiatives such as INSPIRE an®6&. GIS professionals, deci-
sion makers and non-expert end-users are alwagrested in data of high quality
(Wang and Huang, 2007) but may face problems ily &Naluating the resources
available to them. Part of the problem comes frominhherent impossibility of a
perfect representation of the real world with &l unlimited complexity and level
of detail. However, another important challengéhis inconsistent and patchy na-
ture of data quality information, which makes ie@mnparison very difficult (Boin
and Hunter, 2006).

Generalised, abstracted and aggregated as gaspgtial data can only provide
an approximation of the real world and thereforacat always suffers from imper-
fect quality and limited accuracy (Goodchild, 19%nuclelis, 2003). Unsurpris-
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ingly, spatial data quality, accuracy and uncetiai® a longstanding area of active
research within the Geographic Information (Gl) commity (Devillers, 2002, and
many others) and there are many well-tested metfardliably quantifying and
representing data quality. Despite these detadedmmendations, and despite the
existence of metadata standards such as ISO 19Hl6@DC, data quality infor-
mation is often not communicated to users in a istarst, interoperable and stan-
dardised way (Boin and Hunter, 2006). In this paper investigate, through de-
tailed interviews, the facets of data quality whicders wish to see when making
fithess-for-purpose judgements. The resulting nesménts are being used to drive
development of information models and APIs withia EU ‘GeoViQua’ project.

The importance of spatial data quality indicat@svidely recognised in scien-
tific literature (e.g., Capriolet al, 2003; Devillerset al, 2007; Wang and Huang,
2007; Boin, 2008). Deuvillerst al. (2002, p. 50) argue that quality indicators are “a
way of seeing the big picture by looking at a smédice of it”. Indicators signifi-
cantly simplify quality evaluation, decision makiagd justification processes by
providing a number of quality cues that are eassnémage and avoiding informa-
tion overflow (Devillerset al, 2007). Commonly-accepted criteria for evaluating
spatial data quality include lineage, completen&xsical consistency, positional,
temporal and attribute accuracy (Caprieti al, 2003; Boin and Hunter, 2006;
Devillers et al, 2007). However, user requirements in terms ahéfgs-for-use”
may go far beyond these common spatial quality etds) to incorporate specific
data features such as spatial and spectral resolatid complex factors, such as
continuity of supply and reputation of the prodyaehich are less easily measured.
The subjective and context-specific nature of theseds makes research into fit-
ness-for-use more challenging than many of the raweéghtforwardly quantitative
aspects of data quality assessment (Boin, 2008rsUsiust frequently assess fit-
ness-for-use by mapping simplified quality indiaatdo their specific demands
(Duckham, 2002). While no tangible user-definedliggiéndicators to specifically
assist fithess-for-use evaluation have been idedtithere are many existing forms
of metadata which can potentially be used to thi$ i€ they are consistently sup-
plied, and can be easily viewed by a user throbgiptism of their own priorities.

The research we present in this paper represesiggdicant knowledge elicita-
tion step in an ongoing agenda aimed at (1) idgntifthe key quality indicators of
geospatial datasets upon which users in differgpliGation areas rely when select-
ing datasets for use on specific projects, andd&eloping and delivering novel
means of representing and interrogating datasdttyjiradicators with a view to
supporting efficient and effective geospatial detaglection on the basis of quality
and fitness for use.

2. Methodology

We carried out a series of semi-structured teleptaond face-to-face interviews
with geospatial data users and experts, to cdiliett-level user requirements relat-
ing to quality-aware data selection. The interviemexe relatively informal, and
were guided by a set of general questions; follpavand clarification questions
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were asked depending on specific interview circamsts. The general questions
asked users to describe:
. a current area of their work in which they use exdedata sources;
. data they use in their work, and where it comemfro
. how they choose datasets, and the reasons fordibesions;
* whether they are aware of any data certificateseats in selecting their
data;
*  whether the data they use come with sufficient sujpy information to
allow them to make an informed judgement;
. how much information they need.

A total of 18 interviewees were recruited, repréisga variety of expert groups
including end data users, researchers, data asthivdcademics, and data produc-
ers. The range of expert groups allowed us totedigiinteresting variety of user
stories and develop a wide-ranging picture of ussgds. Information gathered
from the interviews was used to derive user storiegery high-level informal
statements of the requirements that capture wieatigers want to achieve. From
these user stories we derived a set of user regeites and key geospatial data
informational attributes that are used in selectind quality assessment.

3. Study Results

We should, at this point, stress that we are aftirly no statistical significance
to the findings reported here, given the small dangize. Our intention was to
conduct an in-depth initial investigation to eligéospatial data quality attributes
that data users and experts consider when makidgtaset selection decision.
These initial observations will be more extensivedgearches through further sur-
veys and prototype testing. A parallel survey vatter 80 respondents has specifi-
cally addressed the community’s requirements fquality GEO label, but is out-
side the scope of the current discussion.

Our study helped us to identify common geospatih dnformational attributes
that are considered by geospatial data users gpertexwhen selecting a dataset.
These common attributes included metadata contesiiadata visualisation, com-
munity advice, reputation of data provider, citatioformation, and ‘soft knowl-
edge’.

3.1. Metadata

Our analysis identified that geospatial data uaegsexceedingly interested in good
quality metadata. Both users and producers statgatcomplete and well docu-
mented metadata records, which comply with ISORmnblin Core standards, are
essential in the assessment of geospatial datayqu@lir survey revealed that, at
present, users find metadata records are typigaltymplete with a lot of essential
data omitted. Our interviewees specifically highted provenance (i.e., lineage)
and licensing as information that is typically nmgsfrom the data they come
across. Users and experts listed the following @nawnce elements as desired to be
provided with every dataset: original dataset pfexi methodology adopted for
dataset data collection; how a dataset was dedmddn what it is based; the pur-



Proceeding of the {Dinternational Symposium on Spatial Accuracy Assess in Natural
Resources and Environmental Sciences

Florianopolis-SC, Brazil, July 10-13, 2012.

pose for which a dataset was originally collecfatties who have subsequently
processed the dataset; parties who have used theetlhefore; dataset harvesting
pathway and processing log. Additionally, as mem@above, a number of inter-
viewed users and experts pointed out that thediogrinformation is nearly always
missing. Despite the fact that standardisation émgrovide clear schemata for
much of the above information, they are inconsityarsed, as demonstrated by
(Boin and Hunter, 2006). A related study by Masal. (2012) has demonstrated
the patchy nature of metadata within the GEOSSidghouse, showing that ‘the
documentation of quality indicators and lineag&isfrom general in ... Earth ob-
servation data’.

3.2. Metadata Visualisation and Comparison

Our interviews revealed that geospatial data usedsexperts require more so-
phisticated tools for visualisation of metadataords, which, at present, are diffi-
cult to examine and assimilate. Non-expert useffersthe most from not being
able to absorb and understand all of the informatézorded in metadata. Effective
visualisation methods for metadata records neéde tweveloped to support users in
data quality evaluation and decision making procés®ther important aspect of
metadata visualisation identified during our intews is the ability to easily and
systematically compare metadata records. Our usdisated that side-by-side
visualisation of all metadata elements would altbem to systematically compare
geospatial datasets more effectively, particulavlyere several similar datasets
appear to fit the purpose, and differences are tmadistinguish. A prototype com-
parison stylesheet has been developed within theVi{gmia project, and
tools/queries to enable such ‘comparison shopgngin development.

3.3. Community Advice

Users of geospatial data stated that they relyilyeas peer recommendations
when selecting a dataset. They contact their pieeabtain valuable feedback on
the context in which datasets were used, what tatesets were good for, prob-
lems with the datasets and other potentially usefatmation. A peer review func-
tionality for geospatial data would facilitate inoped data selection and quality
evaluation by allowing users and experts to prowviugr comments on datasets
they used, record publications which were generaded flag any limitations or
problems associated with the datasets. Geospattal groducers also stated that
they are interested in having their datasets pmaewed, as this would allow them
to identify and resolve any issues within theiradats, and also to respond to users’
comments. A fundamental component of any such feedbpproach is the avail-
ability and management of unique dataset idensifiey identify the target of any
feedback item and to federate records from producetadata and online data-
bases. The proposed GEO lalmluld well be implemented as a dynamic summary
of information aggregated in such a way.

3.4. Reputation of Data Provider

The reputation of data providers was identifiechdsey factor in dataset selec-
tion. Users typically rely on data from producdnattthey already know or those
who have a very good established reputation ircémmunity. This can mean that

1 http://www.iiasa.ac.at/Research/FOR/downloads/igikZgeo_label _concept_vO01.pdf
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unknown data producers experience much lower dateadd, as in e-Commerce,
where new, smaller vendors are much less trustexubipmers than larger brands.
Our interviewees also noted the tendency for wejbaised and easily-accessible
documentation to engender user trust in both dedgiger and the datasets they
produce.

3.5. Citation Information

The majority of our interviewees base their datageility evaluation on dataset
citation information. That is, when making datasetections, users are largely
interested in accessing the publications where ga#dity checks are reported for
the dataset. As already mentioned in section 8Bnpl articles that describe data-
set use and evaluation are considered to be veppriant in dataset quality as-
sessment.

3.6. Soft Knowledge

Our interviewees highlighted that there are caskhsrwdata quality measures
cannot be recorded in standard metadata recordsiders highlighted that they
might be aware of problems with a satellite or assee but have no quantitative
estimate to prove it. For example a sensor thatahparticular range might work
better in the middle of the range rather than atdtiges; in such cases, they pro-
vide some soft knowledge (usually as free textjualdata quality, including infor-
mation which they think may be relevant to potdniisers. Users stressed the im-
portance of data producers’ comments and recomntienddhat are provided with
the datasets they produce. They stated that hatingast some soft knowledge
about data uncertainty and error estimates wougdifggantly help in more effec-
tive use of the data.

4. Conclusion

Our research thus far has identified potential iahdicators that geospatial
data users and experts consider important whenotsejegeospatial data. Datasets
with complete metadata records, good community tegfmin and a reputable data
provider are more likely to be viewed as ‘high-dtyalby users. The results indi-
cate that, when assessing data quality, users lhe@ly on metadata records,
community recommendations, reputation of datasetiger, citation information,
and soft knowledge provided by the creator of th&aset. Visualisation of meta-
data records, with potential to compare two or maeords side-by-side, would
significantly simplify the assessment of datasetévance and quality. A standard-
ised peer review of geospatial data would offerraisevaluable information on
usage and outcomes in specific application dom&meputation of dataset provider
presented as ratings and community comments waudusers, especially novice
ones, at least some indication of the quality ef dlatasets a producer provides. A
complete list of citations, reporting a datasettmlgy checks and usage, would
provide users with a better understanding of previdata use. Finally, soft knowl-
edge provided by the dataset producer can offersumey additional information
that was not recorded in the metadata record. Thdsemational attributes, if
aggregated intelligently from distributed sourcemy form the basis of the pro-
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posed GEO label. When interrogated in more defadly can potentially be inte-
grated into decision support systems which allows@r to tune searches according
to their specific needs.

Our research has so far, informed the developmeptaducer and consumer
quality information models for the generation afher and better-linked metadata
by users and producers. These models use and ekterekisting ISO standards,
GEOSS catalogs and OGC Web services. The origimaeyg also represents some
food for thought in terms of the current state ebgpatial data and its quality as-
sessment. We hope that our investigation will helpddress issues with geospatial
data quality and will lead to development of sopbéed tools to enable more
effective data selection.
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