Standards: a critical enabler for cross-disciplinary scientific
research....but who?
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Scientific data are being generated at an evee&sing rate. Existing volumes of data can no lorgeeffectively
processed by humans, and efficient and timely msiog by computers requires development of staisktdnachine
readable formats and interfaces. There is alscowigg need to share data, information and serveagess multiple
disciplines. Increasingly, digital data collectioase being re-used and re-purposed, often by ssignvho do not
necessarily have the same level of discipline digeeas the originator of the data.

Current key challenges in earth and space sciermed) as climate change, hazard prediction andaisasie
development of our resources require a cross-diisaiy approach, and in some cases, data will neduk integrated
from globally distributed sources. There are mather examples of the need for cross-disciplineassh. For example
naturally known anomalous concentrations of deilletisrelements recorded in some geoscience dathaetselevance
to medical research, whilst social data collectioaa underpin research into social sciences an@dtapof natural
hazard events. Such cross-disciplinary researcticpiarly if it involves large amounts of datancanly occur if there is
some coordination across the relevant disciplinethé development of standards related to the tieterdiscovery and
access to these data.

Creating cross capability linkages was recognisedree of the 5 key lessons for future program imgletation in the
NCRIS Strategic Roadmap for Australian Researchastfucture released in August 2008[1], in particutieveloping
the collaborative tools, networks and mechanisméatilitate the sharing of data. Nearly every orfetree NCRIS
capabilities has an informatics component and mbshese are adopting a standards based, opensagppsoach to
making their data and information accessible viammnity agreed standards.

However, at the discipline level, many, if not masit the decisions about what to store, what statsdto apply and
what are the minimum required metadata are beirdemathin the individual discipline. It is increagily apparent that
the existing standards are becoming ‘stove-piped’aodiscipline by discipline basis. When groupsnirdifferent
communities do try combine data across the dis@ptioundaries much time is spent reformatting @odganizing the
data and it is conservatively estimated that thistake 80% of a project's time and resources.

For data to be interoperable across multiple dosaation needs to be taken urgently, particulaslyhe potential of the
semantic web now is being realised. To enableiefficcross-disciplinary research a more modulareggh to standards
development is required so that common componegddcation, units of measure, geometric shapéruiment type
etc) can be identified and standardised acrostisiplines.

Already international standards bodies such as #8@ OGC (Open Geospatial Consortium) are well ack@nn
developing technical standards that are applicdlénterchange of some of these common comporarmtl as GML
(Geography Markup Language), Observation and Measemt Standard, SensorML, Spatial Coordinate System
Metadata Standards, etc.

However the path for developing the remaining gitioeé specific standards is less coordinated amdetlis some
confusion over who should actually be developingséh Should they be developed at an institutiotioma or
international level? In some disciplines therels®aonflict between some groups developing statwtrat are free and
openly available vs commercial standards that ¢dp loe accessed through subscription and/or atstiprehibitively
high fees.

There is thus a pressing need to develop a uniatoach to standards development in order to eedeglication of
effort and a proliferation of incompatible pracsceThe need to reduce the number of standards reef@nd
coordinating their development is essential if,rea¢ a basic level, we are to discover and accatsftom across the
various science disciplines.

There is a clear lack of infrastructure and goveceanot only for the development of the requireshdards but also for
storage, maintenance and extension of these stideer time. There is also no formal mechanisnihdomonise
decisions made by the various international anbnak scientific bodies to avoid unwanted overlgpr example, many



of fundamental data interchange standards relatethémistry and physics data could also apply wclgemical and
geophysical data respectively.
In Australia, the National Committee for Data ine&ce (NCDS)[2] was established in 2008 by the ralisin Academy
of Science to provide an interdisciplinary focus $oientific data management. The NCDS aims to pterand facilitate
data use in science across all disciplines of seieand to provide a national voice that can reprteseistralia at
international forums related to Data in Science.a€hieve this, the committee will hold regular wai&ps promoting
the development of data management policies arndqgwis, and promote the adoption of standardsdta dxchange.
The NCDS will also represent Australian interesigite international interdisciplinary Committee @ata For Science
and Technology (CODATA)[3]. CODATA is sponsored lhye International Council For Science (ICSU) and
concerned with improving the quality, reliabilitjanagement, and accessibility of data of importancall fields of
science and technology. They provide for examble,scientific and technological communities witlsedf-consistent
set of internationally recommended values of tredeonstants and conversion factors of physicscaedhistry [4].
The NCDS has noted that several members of thenatienal science unions have already set up sp&edmmissions
on data and information. For example, the Inteometi Union of Geodesy and Geophysics has a Conwoniger Data
and Information, the International Union for Geotzd Sciences has a Commission for the ManagemmehAgplication
of Geoscience Information, and the Internationatrémsomical Union has a Working Group on AstronorhiData.
However, their development has been on an ad h&is had there is no coordination between the vardmmmissions.
The NCDS has recognised that CODATA could possfislyvide the much needed governance and infrasteidtu
coordinate scientific standards development. TheDR@ut an informal request to CODATA at their 2088neral
Assembly to suggest that CODATA could take on a naleswhich could include

1. Assisting each of the International Unions to egthala specific Commission on data and information

2. Taking a leadership role in coordinating standaelgelopment by these groups and minimising

duplication of effort
3. Providing a web-accessible international standeggssitory for data models, standards, ontologied,
vocabularies

4. Providing best practice examples for the develogroéthe required standards

5. Providing a governance framework for the revisiod apdating of these standards

6. Promoting the benefits of adherence to metadatalatds to increase discovery and accessibilityata.d

7. Providing guidelines to the scientific communityttve need to adhere to these standards
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