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Summary: This paper describes the development of the WISERDportal (WGP) — an innovative
web-based GIS for improving the discovery of sosi@kence research data in Wales. The research
focuses on the key methods used in the buildingeiWGP, including the creation of a rich database
containing metadata for socio-economic data in ¥aled the development of the application using
an open source software stack. In the conferereseptation we will offer our thoughts on the future
developments of the WGP, its ongoing sustainalalitgt its potential importance in the social science
research landscape.
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1. Introduction and Background

The Wales Institute for Social and Economic Rededbata and Methods (WISERD) is an
interdisciplinary, cross-institutional academic aaxh group based in Wales, UK. WISERD was
formed in 2008 with aim of boosting the strengthsotial science research in Wales by creating a
large group of researchers based at the five magtsMUuniversities (Aberystwyth, Bangor, Cardiff,
Glamorgan and Swansea). The aim of the WISERD trdav upon collaborative inter-institutional
working and wide-ranging expertise in order to ioy& the sustainability of social science research
in Wales and produce major innovations in researethods.

One of WISERD'’s key research objectives is to dgwahnovative technological approaches to
facilitate the discovery, visualisation and anaysf social science data. WISERD recognises that,
while there are a large and diverse number of dttas Wales (and the UK) that are potentially
available to social scientists, economists and yaigl there are few effective mechanisms for
discovering these data (UK Data Archive exceptéd)a result, potentially useful data that has been
collected are often under-used or not used atfaill,research and analysis. Given the current
economic climate, it is important that the valuedafa held in various repositories throughout Wales
is optimised, in line with current UK Governmenintking on the reuse and repurposing of existing
data sources (National Data Strategy, 2009). Ipaese to this, WISERD are developing a web
portal in order to help researchers and analyssgogler socio-economic research data more
efficiently and, in doing so, encourage the re-abexisting data and help stimulate collaborative
research between researchers and organisations.

The web portal has been (temporarily at leastpassi the name ‘WISERD Geoportal’ (WGP), since
much of the metadata contained within its datab&segeographically referenced and is
accessed/queried via GIS-style cartographic uderface. While there is no universal agreement on
the precise definition of geoportal (unsurprising given the variation in scope andescdl online
mapping/GIS applications that have been labelleth whe term), many tend to agree with the
principle that a geoportal is some kind of web-baagplication used to discover and/or access



geographic data and geographic information serviseg for example Armstrong et al., 2011;
Beaumont et al., 2005; Goodchild at el., 2007; Magand Longley, 2005; Tait, 2005; Tang and
Selwood, 2005)Many geoportals are effectively front ends to spatiata infrastructures
(SDIs) permitting various degrees of access to dalacal, regional and national levels or in
the case of the European Union’s INSPIRE geopdhthp://www.inspire-geoportal.eu/) at
the pan-national level (see Masser (2011) for eemem@verview). In addition, some
geoportals have been developed with narrower themenits in mind; for example for the
management of subsurface data in the Netherlaraiscé_et al., 2011) or to access data on
risk to natural hazards at the global s¢&eiliani and Peduzzi, 2011).

Based on an on-going review of worldwide geopoytaks believe that the WGP is innovative in that
it focuses on the discovery of socio-economic nefealata, supporting both quantitative and
gualitative social science research and analysisitfer noteworthy aspect of the WGP is that it has
been produced almost exclusively using Free andnCpeurce (FOSS) software in favour of
proprietary software, mainly due to the flexibilitlyat FOSS affords in terms of customisation and
flexibility during development. Also, FOSS is cumtly a ‘hot’ topic in GIS research internationally
and this, coupled with the current UK Governmeitealto promote the use of open source software
at all levels of government (CIOC, 2009), meanst tiere was is opportunity to add to the
knowledge in this research area and contributevalfeOSS4G (Free and Open Source Software for
Geospatial) ‘case study’ application.

This paper concentrates on the technical developofahe development of the WGP, building upon

an earlier paper that provided a conceptual backgtand a more detailed discussion of its place
within WISERD and the wider social science resedackscape (Berry et al., 2009). The remainder
of this paper focuses on the key methods usedeitbtiiiding of the WGP, including the creation of

the ‘WISERD Metadatabase’ (WMDB) which underping WGP and the open source ‘software

stack’ used to develop the application. We thetirmufurther proposed developments of the WGP
before offering our conclusions.

2. Methodology
2.1 Database

The WMDB contains detailed metadata for a diversege of quantitative and qualitative socio-
economic research data related to Wales includmgmpment surveys (down to the question and
response level), primary WISERD interview transisipgrey’ data (e.g. academic publications) and
administrative data (e.g. school-level educaticia)ddy using a spatially-enabled relational dasgba
(PostGIS-PostgreSQL), metadata records, where lpessiave been linked to real-world locations
allowing the database to be searched using GlSdbssatial search tools. In order to ensure quality
and consistency the database has been designbdtsmdtadata conform to both international and
national non-spatial and spatial metadata standaedpectively (i.e. Dublin Core, DDI 3.0,
INSPIRE/GEMINI 2.1). A general overview of the cents of the WMDB is shown in Table 1.
Bespoke data management tools (VB.NET Windows egtitin; PostgreSQL database functions) are
being developed in order to semi-automate the ddskaintaining the WMDB and ensure on-going
adherence to the relevant metadata standards.



Table 1. Summary of the contents of the WISERD MNiatabase

Data type Data source Statistics Geographic daita li
Quantitative Surveys (Government andd6 Surveys (9760 Official UK administrative
Academic) questions) boundary data
Administrative data 7 Years of Education Official UK administrative
Data boundary data
Qualitative WISERD interview 47 Interview Gazzeteer based geo-referenced
transcripts Transcripts locations (x,y coordinates)
‘Grey' data 9 PhD Theses Gazzeteer based gemmetsl

locations (x,y coordinates)
2.2 Technology Stack

The basic system architecture of the WGP is showfigure 1. It shows how two bespoke software
programs have been developed in order to poputeteMMDB. The first of these is a web-based
qualitative metadata entry tool that allows usersaatitomatically generate semantically important
keywords and geographic place names from text dentsnusing the OpenCalais web service
(OpenCalais, 2011) and the EDINA Unlock web ser{lEBINA, 2011) respectively. The second
application is a desktop program which is desigtedstreamline manual data entry of survey
questionnaires whilst generating standards-comiptiz@tadata down to the question-response level.
Both of these programs upload data to a databagersenning PostGIS where it is accessed by the
end user via a secure web server (running Windogrsed 2008 OS) based at the University of
Glamorgan.
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Figure 1. Basic system architecture of the WISERD Geoportal



As discussed previously, we have used exclusivéds$& components to develop the WGP, an
approach that was felt offered the best flexibilityterms of being able the select and customise th
best available applications and code librariespimducing a geoportal (Figure 2). A PostgresSQL
database, spatially-enabled with a PostGIS databasmsion was selected for handling the data
management duties as it offered better function#tiain alternative FOSS databases such as MySQL
and SpatialLite (Obe and Hsu, 2011). Importantlgst&IS is able to output data in a variety of
formats suitable for consumption by JavaScriptaites such as OpenLayers, GeoExt and ExtJS that
were used to create the WGP’s graphical user aterfFigure 2). The ASP.NET MVC development
environment was used to create the WGP applic#selff on the web server (running 11IS7/Apache),
with the latest version of Geoserver handling tiiedering of map layers generated from database
queries. The open source theme is extended toatbee happing data, which is currently provided by
the Ordnance Survey (OS OpenD¥ja
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Figure 2. The WISERD Geoportal software stack



2.3 Functionality

The main window of the WGP GUI is shown in Figure=Bom this main window, users are able to
access four different kinds of tools for: 1) acdouranagement (add/edit personal details, report
bugs, ‘bookmark’ maps, print view; 2) basic GIS lgsis (measure tools, 'identify features, annotate
map); 3) textual database search and 4) spatiabdsé search. Of these the latter search toothere
most significant as these are used to discovanalige and analyse the metadata in the WMDB.
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What is the WISERD Geoportal?

The WISERD Geoportal is an online Geographic information System (GIS) designed to enhance a
researcher's ability to discover socio-economic research data relaing to Wales, with the aim of
encouraging collaborative research and re-use of existing data. The WISERD geoportal provides
map-based and lext-based search tools for accessing a rich meta-database of govemment
surveys (e.g. Liing in Wales, Welsh Health Survey) primary qualitative WISERD research (e.g.
intenview franscripts), administrative data (e.g. Pupil Level Annual School Census) and ‘grey’ data
(e.g. academic publications). The database holds metadata for both quantitative and qualitative
data, and is expanding constantly

Latest News
An alpha version of the Geoportal is currently under develop: tandis due to be a

the WISERD Annual Conference in June 2011, Userdesting of the beta version to commence
Summer 2011, with the a release version due atthe end of 2011
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Figure 3. The main window of the WISERD Geoportal’s graphicser interface (GUI)

The text search utilises the PostgreSQL text seaydiinctionality to search for matching keywords
in the quantitative and qualitative metadata resomlthough a more advanced search form is
currently being developed that will allow usergetine their searches using a number of parameters.
Results from textual database searches are thameet as a table within a JavaScript (ExtJS)
window. Spatial searches can be conducted in a eauwibways. Users can: 1) enter a place name
and specify a distance (circular buffer) around theation in which to conduct a search; 2) drop a
pin anywhere on the map and specify a buffer digtaR) click and drag a rectangular search area or;
4) draw a custom polygon in which to perform tharsb. The results of a spatial search are returned
as map layers (users can specify which ones teereimdthe WGP's table of contents (Figure 4).



M | ) vasero Guoporal = == -]
€| [[1 httpyswiserd.comp.glam.ac.uk/geoportal/ 77 - ][ 29 coogle Pl |8 B @ -
Ge-al\@fo@\/ﬂ"ﬁl Keywords: | Educztion -&-HQJIEH\*H:?@
[l map Layers 8 Search lools IR % N2l
| = e : %4 ORD)
[@ @ Topographic il eNl@® & o\
By Data —— =) g . X
4 g Search Fesulis = ey i Y
4 | /|Survey Data (59) Search for Placename or Postcode |
b ||| LivHousehold ——— - : - .
- lujLWPrDuEry Cadiff, Urited Kingdom, United Kingdom e Ny \ W i/
4 |7j2004 Distance: =aa—— 1 —— ] ) A = )
. Hi sei
[ eeta L 5 km f
Hose bct Keywords: |Educat|on| | Nd
ez MBS
A I P
{E& peose o
LI potice \
BF= w
b lwers
& ||| WslshHeathSurvey B
Ao aa (12)
> [l
& A
| Grey Dat
&I | Bouncary Dat;

| current Location: -3.16510, 51.48527 | Current Zoom § | User: Guest

Figure 4. Mapping the results of a spatial search usingh@ERD Geoportal

Once records have been retrieved from the datdbBg@ing a text or spatial search, the user igabl
to explore the metadata in more detail using a rurobtools. For example, detailed metadata forms
can be viewed for each record. For the surveyswioisld include comprehensive metadata at the
survey, question and response level as well ad Bdiblin Core metadata record. Analysis tools are
also being developed in order to extract furthéuedrom the metadata. For example, where survey
response data exists, interactive charting toaisbeaaccessed that enable a user to visualisengspo
statistics for a particular administrative/geogtiapharea. A number of tools also exist for vissialg
qualitative metadata. These include a ‘word cldudiction to quickly and effectively visualise the
occurrence of key words within an interview trafgicfor example, and a charting tool that allows
users to draw graphs showing the frequency of waleplace names in a text document (e.g.
academic journal paper). The purpose of these isols provide a researcher with a feel for the
thematic and geographic focus of a research imervivithout disclosing any potentially sensitive
information.

3. Future Developments

The WGP is currently in its ‘Alpha’ stage of devefeent with delivery of a ‘Beta’ release version
scheduled for the end of December 2011. Furtheeldpment of the WGP will then continue until at
least July 2012, with further funding opportunitlesing sought to sustain its future in the longnter
In the meantime the team will be working on sevamglortant developments, including:

» Structured user evaluation/usability testing (e20%2).

* Re-branding of the WGP (feedback from disseminatwants has indicated that the term



geoportal is unsuitable given the target audience of sama@ntists who are primarily non-
GIS users).

e Continued expansion of the WMDB.

« GUIl improvements (taking into account usability lexztion feedback).

e Improved cartographic rendering.

« Expansion from Wales-only to UK-wide metadata.

e Investigating the use of other semantic taggingiises (e.g. GEMET Thesaurus) for
generating metadata.

» Transfer of web server/database infrastructure woad computing platform for greater
reliability and scalability

* Automated data exchange between the WGP and ekterganisations (e.g. Welsh
Government, UK Data Archive) and service providiommportant initiatives such as the UK
Location Programme and www.data.gov.uk.

4. Conclusions

The WGP has been specifically developed to imptbeediscoverability, accessibility and usage of
social science data amongst academics and polidkennan Wales. In our view it is a unique
geoportal in that it is dedicated to supportinghbquiantitative and qualitative social science negea
pioneering a new application area for web-based B#ving both spatial and non-spatial data of this
nature integrated into a single web-based framewgoakpositive step forward from the current status
quo - the WISERD Geoportal now offers the oppottufor a ‘one stop shop’ where the need for a
desktop GIS to conduct basic spatial analysis asdalisation of social science data could be
potentially dispensed with. Also, the wide rangedisparate metadata contained in its database is
proving to be attractive to potential end-usersyijating the impetus for continued development of
the WISERD Geoportal in order to establish it asratispensible tool for researchers and analysts
working with social science research data.
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