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Introduction

The following dot points provide a wealth of information and/or research examples fo
give some background or context to the Infroducing Metadata library of slides.

Like the slides themselves, it is not expected that every piece of information will be used.
Local examples, if known, should be the preferred background information for presentations
in your jurisdiction. If local examples are able to be viewed by the wider audience,
ANZLIC would appreciate being sent copies of these for inclusion in the on-ine toolkit.

All the slides represented in this document are found in the ANZLIC SRDaAP Toolkit —
Education Library slide presentation.

This first slide (below) outlines the presentation slides contained in the library and
the broad headings under which they have been included. THIS IS NOT A
PRESENTATION IN ITSELF; this is a suggested way of selecting slides for a

presentation tailored to a particular audience.
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Metadata Education for Non-spatial Audience

Technical Education

The ratio of slides to allocate for your presentation depending on the audience
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What is Spatial?
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Introduction * o

ANZLIC Spatial Resource A ANZLIC
Discovery and Access Toolkit W

ANZLIC, the Spatial Information Council, is the peak
intergovernmental  organisaton providing leadership in
the collection. management and use of spatial information
- Introducing Metadata - in Australia and New Zealand

The Office of Spatial Data Management (OSDM) facitates
and spatial data across
Australian Government agencies

sl Due f image copyright, this presentation is censed ﬁw

ANZLIC

® In 2004 ANZLC ran a project that established a resource discovery and access
program fo provide better resource access for Australio and New Zealand. The online
Web Services (e.g. WhereiS®, Sentinel) and the validation capability of the Web 2.0
(e.g. socialnetworking sites, video sharing sites, wikis, blogs, and folksonomies
[collaborative tagging, social classification, social indexing and social tagging])
make resource discovery and access an imperative.

e ANZLC's role is fo facilitate easy and cost effective access to the wealth of spatial
dota and services provided by a wide range of organisations in the public and
private secfors through the use of the ANZLIC Metadata Profile.

* Widespread use of this Profile will facilitate sharing of data within and between
agencies and jurisdictions, both within the region and infernationally, by providing
a consisfent basis for communicating information about resources.

Office of Spatial Data Management

e OSDM was set up to promote efficient use of Australian Government spatial data
assefs and fo represent the Australian Government’s inferests in spatial data coordination
and access arrangements with the States and Territories. Under the Spatial Data
Management Group Metadata Working Group, OSDM were tasked with
progressing the Discovery and Access Program.
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Wat is spatial information?

Spatial information describas the physical
objects and the metric relationships between objects

Everyday spatial use from
on of A convergence of:
Off the shelf technology

o @ User knowledge and expectations
Complex national drivers
\'\“.«"' é‘ % With recognition of:
o «  The power of ‘place’
Inisially, spatial Even aerial Now Web 2.0 allows « anestimated 70-80% of all local
Infwmmi:n \\l':s phatography was maTWDIS to =::::= govemment transactions having
accessed in the easily available reely available C
form of a paper for  price spatial information a land or geographic component  [Ee—
map onling,

Spastial [1913] (\'sparsheel\) adjective: relating to the location, area and size of things!

So we have a convergence of:

Technology

® Increasing computing power: the Internet, WEB 2.0, Social Networking efc.

User knowledge and expectations

e Ceneration Y* has “the toys” (mobile phone, computer, Facebook efc) and they have
difficulty without them because they have not known anything different in their lives to date.

Complex national drivers

e Issues such as climate change, water security, biosecurity and social inclusion. These
issues are no longer portfolio specific.

— Dealing with climate change involves not just consideration of water resources
and land management but also the social impacts of water policy on employment,
community health and a range of other services — it has to be approached in a
multi-departmental way.

- Avian/swine/horse influenza have all had major economic impacts on Australia.
In regard to the Equine Influenza outbreak, “Respondents estimated that they have
experienced losses at $522 million between August and December 2007."2

With recognition of:

* The power of 'place’

- GOOCGILE Earth, incar navigation. When generation Y+ think of a street map
they are not thinking of a Gregory's or UBD — they either look up the white pages
ondine and print off a map OR they follow their personal Satnav OR they look it
up on the phone.

— Geotagging digifal photos as you take them

e Common wisdom is that an estimated 70-80% of all local government transactions
have a location component

- eg a Medicare Number has home address and confact details and almost
everyone has a Medicare record.
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Community expectations
Why this Community expectation?

AT N L &8 Anzuc
Spatial expectations of the-future now. Why this Community expectation?
» an estimated 70-80% of all g having & land or
geographic companent
Where is Biock &
Section Rates.
Geoscience Australia? :::\E::; Fovier, Jnat
rates Shoplront
taking post
Education Address  code on enguiry
You not only get Records
where it is on a road _,,_! E-a'"e'i'i’x
map, but a visual Medicare
plcture of what the Mumibor Income Tas
building looks like Dentsl
when you get there. Racoms Em:;:

e 3G phones have access to Google Earth, GPS and other web services. The question
asked on this slide could just as easily be: "Where is my closest Medicare shopfronte”
or "Where is the nearest Cenfrelink Office?” or “What does that rental property look like2”

* In 2008 Nokia purchased the Chicagobased digital map company Navteq (NVT)
as well as releasing a phone which has an inbuilt GPS-navigation device. They also
have excellent resolution cameras and video recorders. The iPhone even has a funcfional
spirit level built in!

® So the fechnology is allowing mashing up very portable IT tools at an affordable price
which in turn is fuelling the community expectation of being able to use this technology
— not understand it. A good example of this is the GE E1050 Digital Camera which has
builrin geotagging. It has been possible to use Google Earth or Flikr to attach the location
manually fo the photos efcefera affer the fact but this process has just been streamlined.

Spatial effect on Cmmunity

Key areas of use at state and termitory level include the following:
S

+ uban plarining AR 4 Images:

i
« service planning and delivery Lvr-“l,f‘-
0

* land managament and planning

The map of london shows the areas of high violent
assaulfs.

* crime prevention and response

Microsoft image of freeway with green belt.
« emergency management, for pokce, fire
and ambulance senices

The SUNA webshot is of “realiime” traffic information
that is available through in-car navigation or phone in

Melbourne.

ACL Twsman report 2008

e "ltis conservatively estimated that Industry revenue in 2006-07 could have been in the
order of $137 billion annually and (the) industry gross value added around $682 million."#
This would have come from:

— a gain in GDP confributing to a cumulative gain of between $6.43 billion provable
and $12.57 billion estimated but considered accurate in GDP [equivalent fo
0.6% - 1.2% of GDP respectively

— increased household consumption by between $3.57 billion and $6.87 billion
on a cumulative basis

— increased investment of between $1.73 billion and $3.69 billion on a cumulative basis

— exports were between $1.26 billion and $2.30 billion higher than they would have
been and imports were between $1.18 billion and $2.23 billion higher than
they would have been

—  redl wages were between 0.60% and 1.12% higher than they would oherwise have been.
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Community expectations
Case Studies
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Case Study I°
Case Study |l

http:/ /www.justice..vic.gov.au/wps,/wem/ connect/Road+Safety /Home /Traffic+Cameras /
RSAFETY+-+Inferactive+Map+-+Fixed+Camera+Locations

Earlier in 2008 the Victorian Department of Jusfice was servicing an increasing number of
requests to challenge fines due to an urban myth around the technical aspects of the camera
—ie, if the certification of the camera was out of date, then the fine would not have to be paid.

A dedicated website was set up at a cost of $7000. They placed the location of each
speed camera in Victoria on a “map” and a PDF of the certificate for each camera could
be downloaded at will.

There was an 80% reduction in the number of enquiries around speed camera registration
after this service was made available.®

Case Study Il

The 2005-06 Annual Report of the Spatial Data Policy Executive reported that Australian
Government is a significant user of spatial information. Significant users included:

- Geoscience Australia

— The Australian Hydrographic Service

— The Bureau of Resource Sciences

— The Defence Imagery and Geospatial Organisation
— The Department of Agriculture Fisheries and Forestry
— The Australion Fisheries Management Authority

- CSRO

— land and Water Australia

— The Department of Environment and Water

— The Murray Darling Basin Commission

— Centrelink.

® Ceospatial information supported decision making and policy formulation in areas
such as natural resources management and program planning through its ability to
present economic, environmental and social data by geographic area.
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® Ina 2002 study by the National Office for the Information Economy for AGIMO
estimated agency benefits from e-government across 24 programmes, these agencies
expected to reduce annual costs by $100 million (AGIMO, 2002) at a capital cost
of around $108 million.

e The case studies and discussion in this report show that there are potentially very
significant economic, social and environmental benefits already accruing in areas
such as geoscience, biosecurity, defence and emergency services and in the efficiency
of Australian Government administration and services generally.

The Impact of Spatial .. The Impact of Spatial ... The Impact of Spatial ...
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Case study IV and V

Established by the Western Australian Government in 1981, WALIS has served as

the state’s prime spatial information coordination body.

WALIS also adds value because it enables a more efficient collection and production
of spatial data. This is adjudged to have an annual value of at least one million dollars
a year, through its development of the geographic data infrastructure, and providing

the means by which government agencies coordinate their work on geographic data.

Shared Land Information Platform (SLIP), a ground-breaking cross-government
technology initiative, has been awarded top honours at this year's (2008) WA
Spatial Excellence in Public Sector Management Awards.

It was the winner of the 2008 Asia Pacific Spatial Excellence Awards: Industry
award — Spatially enabling Government.

Directions Magazine Article: http:/ /www.directionsmag.com/article.php2article_
id=2843&irv=1 explains it quite well.

landgate is the Statutory Authority responsible for Western Australia’s land and
property information. Llandgate’s fransition from the Department of Land Information
came into effect on 1 January 2007. As an Authority, landgate maintains the State's
official register of land ownership and survey information and is responsible for
valuing the State’s land and property for government interest.

Case Study VI
ACIL Tasman Report pg. 152

As a case in point one might fake the cosfs of asthma, in which it may be possible
that more accurate spatial information may help resolve some outstanding research
questions (e.g. links with air pollution and other possible factors such as childhood
exposure fo swimming pools). Any intervention or measure that could claim, say, a
10% reduction in these figures would therefore be worth at least $370 million per
year. Considering that asthma accounted for only 0.3% of YlLs and 4.4% of YLDs in
2003, the potential value of improving health outcomes in general is therefore very high.
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* Health incident monitoring
The Tropical Public Health Unit (TPHU) within Queensland Health has responsibility for
implementing strategies fo protect the public health of North Queensland from Sarina
fo the Torres Strait, in fotal covering just over 750,000 km?.

— The TPHU has used spatial technologies and imagery for the last 5 years and have
been able to derive great efficiencies by altering existing practice fo incorporate
some of the products that are available in the spatial information markefplace. TPHU
primarily use aerial photography to determine the likelihood of potential malarial
mosquifo breeding habitat near malaria cases. Another emerging use of spatial
imagery has been with Environmental Health Officers administering Strychnine
permit applications.

— For malaria case nofifications, the benefits of Queensland Health’s application of
spatial imagery are reductions in the numbers of field inspections and field studies.
The reduction in case responses has meant that travel, dry ice and Octenol requirements
have all been reduced significantly and this has also freed up time for dengue fever
control efforts. Each response not required would save Queensland Health over

$1,000 per response.

— The benefits of using spatial imagery for the strychnine assessment process have
been far more widereaching, as ground verification of applications was time
consuming and arbitrary af best and, as such, frequently did not occur. Spatial
imagery has been essential to demonstrate the dangers of sirychnine use within
the communities and assisted in preventing the misapplication of strychnine,
which could lead to potentially fatal consequences (QSIIS, 2004).

Sptial Case studies from NZ .......

» NZ Case |: Geological and Nuclear Sciences’
Earthquake Risk Assessment
Research (Courtesy of GNS)

» NZ Case 2:NZ Ministry of Agriculture and
Forestry

= NZ Case 3:Ravensdown Precision Agriculture

This is a jurisdictional example. Contact the ANZLIC Contact officer for New
Zealand for more information about these case studies.
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Defining the problem
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So what impact has there been?
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Spatial Impact on the Australian Economy

Spatial Impact an the Australian Economy Spatial Impact on the Australian Economy

e ] sstry owevrusm i 2000-7 coukd
nnnnn sty and ety Fow

* & gsninGDP M

Soral, economE: and emvrcnmartsl activdies whees there ham been
direct mpact rckute

The [ACIL Tasman] study
estimates mafficient access to
data reduces the direct
productivity of some sectors by
between 5% and 15%. and
highilights the reasons for this.
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= imports and sxports higher

= rwsl magms were highar

The following statistics are found in the ACIL Tasman report (March 2008)

e Agriculture: eg controlled fraffic farming (the realtime positioning technology for
equipment guidance in agriculture]. CSIRO estimates the benefits of adopting new
spatial technologies at $14 to $30 per hectare.

® Forestry and fisheries: eg A large commercial plantation used a spatially based forestry
management system that increased the area managed by each manager by around 50%.

® Mining and pefroleum: eg improvements in the efficiency of mining and petroleum
operations led to verifiable savings of $66.8 million in 2007

® Property and business services: e.g. the benefits in terms of faster and more accurate
planning and approvals.

e Transport and storage: e.g. By 2012, it is estimated that additional community and
economic benefits of at least $3.8 billion per annum, excluding export income, will
be produced if intelligent fransport systems are implemented.

e Uiilifies: this sector — electricity, gas and water — are significant users of spafial information.
The main benefits are improved asset management, better management of supply and
demand and in planning and construction of infrastructure. e.g. Energex (This is given
as Case Study |, slide 8 in the Education Library .ppf)

e Communications: e.g. Evidence from New Zealand (ESRI, 2007), for example suggests
that due to the adoption of a GIS server, New Zealand Post now save up to 10% on
the processing cost of a standard mail itfem.

® Retail, Trade and Tourism: Online hotel and holiday applications employ mapping
technologies allowing users to specify, in broad terms, their preferences (including
geographical variables and price) and the software recommends appropriate options.
In addition to the online mapping search facilities, basic GIS applications and spatial
information are backing up some of the search criteria. Electronic navigators and maps
are offen an important component of making travel plans, and are used while travelling.

ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM 11




Key areas of use and impacts of spatial at state and territory level include the following:

1.

ISARE R

urban planning

service planning and delivery
land management and planning
crime prevention and response

emergency management, for police, fire and ambulance services

The following are predominantly examples taken from the ACIL Tasman report but
should be replaced with up to date jurisdictional examples where possible:

1

. Urban Planning

population distribution and movements; demographics; performance monitoring

The benefits in terms of faster and more accurate planning and approvals, better route
alignment of roads and infrastructure and better record keeping for maintenance and
upgrades are recorded in the case studies. The productivity improvements included:

- a 50% to 100% productivity improvement in surveying
— a 25% improvement in engineering and architectural design
— significant improvement in environmental planning in roufe selection

— improvement in regulatory approvals processes.

. Service Planning and Delivery

E.g. The Eastlink project in Melbourne involves consfruction of a 45 km freeway-standard
road connecting the city's easfern and south-eastern suburbs. Total project costs were
estimated at $2.5 billion. It was suggested that in terms of concrete alone, 0.5 cm of
extra paving over the length of the road has been avoided by using accurate spatial
information. Esfimated at approximately $100 per square metre of concrefe, a reduction
of 0.5 centimetres translates info a saving of about $20 per square metre. The Eastlink
involved laying 2 million square metres of paved road, so on this account alone a saving
of $40 million can be estimated for this project. http: //easflink.com.au/TrafficCong.aspx

. Natural resources management, environment and climate change

E.g. The Queensland Department of Natural Resources, Mines and Energy administers
the Land Act 1994, Vegetation Management Act 1999 and the new provisions under
the Vegefation Management and Other Legislation Amendment Bill 2004. This responsibility
includes monitoring vegetation clearing throughout the stafe to determine whether it has
been legally undertaken or not. In the event that clearing is illegal then court proceedings
may ensue. Remotely sensed imagery provides invaluable historical evidence of the
presence of vegetation where it has later been cleared.

E.g. Murray-Darling Basin Commission; ' to promote and co-ordinate effective planning
and management for the equitable, efficient and sustainable use of the water, land
and other environmental resources of the Murray-Darling Basin.” They use and share
spatial data obtained from Australian agencies and jurisdictions to build up a picture
of the basin past through fo present.

. Crime prevention and response

spatial analysis of crime sfafistics can reveal patterns that assist in crime prevention
through, for example, where to patrol or where to increase surveillance activities

12 ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM



* the emerging use of satellite tracked transponders can result in the recovery of sfolen
property, and provide a disincentive for theft

® An example of what may come fo Australia in the future: Cornwall Crime Explorer
(www.amethyst.gov.uk/Atlas/aflas. himl)

is one example of an increasing number of government sites in the United Kingdom
and the United States of America that spatially track crime reports in ‘realtime’.

5. Emergency management, for police, fire and ambulance services

* spatial information and GIS assists in effectively planning for response, priorifies,
analysing historical events, and predict future events

® it is has been suggested that the use of GPS alone have reduced emergency
response times in fransport related emergencies by 20% (House of Representatives
Standing Committee on Transport and Regional Services, 2002).

* in WA spatial information is readily used by a number of key agencies through SUP
for emergency management purposes. SUP assists cross-agency planning and
communication by providing a platform that can provide customised information to
support the specific operational needs of WA emergency management secfor as and
when required.

The problem is in the resource labelling, or lack of. ..

Why labelling the resource matters Using labels to locate resources

Using labels to locate resources

Lners of upstial dats s have qestcos sbout the data Bt W crnated P
When?
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btme hom other soaaces If we start with an object... ey Aoporcerean
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—— e e m wht
e e et @xtent of the datier? @ ™ ]
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) ) R v caerey han
“iien s e it creates? - S| S
o X oty mesaatis Who wpdated 17
Hhaeaftem Sy Geip pOsT. @ E E we will need 1o nswer some questions about i, " -

“iha restrictons ae placed on ik reuseT

What is on this and is it what | want2 If | am sending out this information, am |
completely happy with everything that is on ite

e What do you know about the resource?
e What don't you know about the resource?

® What should you know about the resource?
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Metadata is a declaration of:
e What to do...and
e \What not to do...

Business benefits of using a standard label Business benefits of using a standard label Business ben

*sing your data us a busness assel ki your data s @ busress assel *sing your data us a busness assel

g stle o locate the dats e bl tn iocate the dats Taron R, g stle o locate the dats

Finess for pupose 15 5 Bty s deciisen s for puposs
"

Ettrcavn rak 5
s B Paar infarmation leads
imsed o @ 30 THw men) OOTPNY N_—

o of ety e % o poor decisions.
wrong informaticn leads
. to wrang decisions.

e \Valuing your data as a business asset

— Only 20% of enterprise documentation may exist in paper format.”

"Information workers spend up to 30% of their working day just looking for data
they need to complefe a task..."8 This is equivalent to 2. 2hrs per day or $15,000
of a $50,000 annual salary (based on a 36.75hr week) In other words, for an
organisation with 1,000 staff at this pay level, = $15 million a year is spent looking
for company information out of existing systems.

¢ Being able fo locate the data “Collect once, use many times.”

— The ANZLIC Profile is intended to facilitate efficient access to descriptions of
information resources and in particular spatial dafa (e.g. a geocoded street
address), thereby enhancing the reuse and sharing of these resources.

* Fitness for purpose

- Across Australia, almost 50% of employees find the greatest obstacle to how they
make decisions at work is the lack of accurate, consistent and complete information.
If you combine this with the fact that 32% claimed they did not have the right tools
in place to help find information to make decisions then it is litfle wonder that
managers across Australia are experiencing a growing frustration with enterprise
information management systems and processes.?

e Effective risk mifigation tool

— There is the sfory of an Architect who designed a building complex based on the
wrong data. He used the curb data instead of the block boundaries because he
could locate curbs on the ground. When the jurisdiction told the builder that the
complex had to be moved, they sued the architect who in turn fried to sue that
jurisdiction’s Planning Office. The curbs were out +-2m but because the mefodata
aftached fo the resource clearly identified what the architect had actually downloaded
he had no legal basis to blame the planning office and his complex had to be “moved”.
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Locating the resources
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Finding the (Spatial) Information

ATLC

o - b -
Finding the information Finding the information Finding the information
The unstructured search The Wnstructured Search The more structured search
20 -25% of d
Google Bonieimwn. Go ogle Go ogle
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400 milion unique (= o —— (R T

L === L ===

downloads since 2005

Rescls. 51100 Fesuts. 1800

Unstructured Search. ..

e Google search on "ANZLC" produced 53,100 results

e the Google search for “metadata” produced 42,300,000 results and even restricting
it fo only sites that end in ‘gov.au’ produced 427,000 results

e the Google search for “cancer” produced 277,000,000 results

e Google says that since it launched “Google Earth for the desktop in 2005, [it has]
had over 400 million unique downloads, and people from around the world have
used it fo view their house, research travel destinations, learn how to make the world
a better place, find local businesses, and view geo-located photos.” 10

Google’s VP of Engineering, Udi Manber says that Search is a hard problem.
"Search is hard, very hard, because

® the scale and diversity are almost beyond comprehension;

e expectations and needs will continue fo grow;

e 20-25% of the queries we will see today, we've never seen before.”!!

Finding the information

A search engine’s spiders often cannot index graphics, Finding the information

. . . . . . A rtion of the Web
CGl scripts, PDF files, and information in online databases. ?EE?;Z;"::LT“”?M, <
Databases are a particular problem for search engines, omwses oo e ®
" ” ) mamicaly an deman
since they create “pages” dynamically on demand for an an inceicuatuser, andhs | G
. P . search enging’s spider 1o
individual user, and thus are not available for a search scan

This is often called the “Deep Web”

engine’s spider fo scan. But since these databases are so
versatile at providing cusfomized content for users, more
sites are putting confent info online databases rather than
on static pages. Thus, a growing portion of the Web
cannot be indexed by standard search engines.

This includes contents of phone directories, dictionaries,
manipulatable maps, online catalogues, and much more.
There are, however, directories which help you find online
databases and other sources for finding information that a
search engine could not refrieve. Typically, the directories
allow you fo search or browse for a general fopic fo find
a list of databases likely to contain specific information. 2

ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM 15



Structured Searches
Structured Search... Metadata
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The solution — structured searches

How can | find a particular resaurce at my workplace?

So you need structured information that
describes, explains, locates o otherwise
makes it easier to retrieve, use or manage

&0 the 1999 Annual General Repart for your division an infermation resource.

Lising the search functian in your file management
system, your success will depend on haw the fils was
initially labalied bafore saving

Annual Genaral Report

Annual General Report 38un1939

This is Metadata,

It is simply a fie that sits with
each record and provides
background information about
that record that is *computer
readable”

Oraft Annual General Report 38Jun1999
Final Report 1993

050M Annual General Report 38JunlS99
C50C Annual Report 38-6-99

® How can | find a particular resource at my workplace?
e.g. the 1999 Annual General Report for your division

Using the search function in your file management sysfem, your success will
depend on how the file was initially labelled before saving:

- Annual Report

- Annual General Report

— Annual General Report 30Jun1999

— Draft Annual General Report 30Jun1999

— Final Report 1999

- CSDC Annual Report 30-06-99 [the CSDC is now the OSDM — would a new

recruit realise this?]

And so on.

® So you need sfructured information that describes, explains, locates or otherwise
makes it easier to refrieve, use or manage an information resource.

Metadata

* "Mefadata applied in a standard way ensures that a minimum amount of consistent
information is given about each dafaset.

e ... it documents the procedures that were used to create and update the dataset and,
more importantly, is an opportunity fo state what the data are not. It also provides
contact information, so that quesfions associated with the data can be fielded appropriately.

® Metadata can be used to describe an object so that it can be located when needed.
It can help organize electronic records, facilitate interoperability across systems,
provide digital identification, and support both archiving and preservation.” '3

16 ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM



Discovery

Discovery Discovery

Metadata is the starting point for access as it provides the means for

discavery' of spatial mfar_mnvuon If you create metadata, other
0.0, e Austalian Spatial Data Diroctory people can discover your data,

Ji

= ok go
Hawever e ] .
~matadata remans in many formats; and
smary are currently not complately valid e S J
AGLS we.  Fope ,}\ d -

=
— - For svamgte: N rcunt sty 505,141 et If you create metadata, you
records ol MAS FERoUNce BeClons.
= ; can find your own data.
= confirmd that the records wore ouf of dato and
iy R
——

ekl ot be sutormatically upgraded to i the
ANZLIC 18115 prafile

* Mefadata is the starfing point for access as it provides the means for ‘discovery’ of
spatial information.

— For example, in the Australion Government node of the Australian Spatial Data
Directory (ASDD), hosted by GA on behalf of ANZLIC, it is possible to search
approximately 39,000 ANZLC metadata records on 25 ASDD nodes located

around Australia. 14

- However, advice to ACIL Tasman from industry interviews suggests that the mefadata
remains in many formats and is currently not completely valid. For example, a recent
study of 5,141 mefadata records of NSV natural resource sectors confirmed that
the records were out of date and could not be automatically upgraded fo fit the

ANZLC 19115 profile.

Incomplete knowledge about the quality of data is a fundamental issue that has yet to

be properly addressed.

* Users of spatial data must be able to easily ascertain the quality of their information
and its ability to meet their requirements. Users need to know:

— where quality varies throughout a dataset;
— the degree of uncertainty that is associated with any of their derived information products;

— for non-experts in particular, there needs to be an improved way of
communicating data quality, especially in the context of web-based metadata. '

Constraints on access to data are estimated to have reduced the direct productivity impacts
in cerfain sectors by between 5% and 15%. It is estimated that this could have resulted in
GDP and consumption being around 7% lower in 2006-07 (around $0.5 billion) than
it might otherwise have been. 1%
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METADATA

Metadata

What's Metadata? What's Metadata?

o ; Metadata i infarmation about a resource that can be used to kentify
A p«?lnilng by Gaugin Aokl a_l o a55e55 and access that resource without actually having to touch that
Auction houses at the same time FRBOUNEL
Sotheby's had the real one... g Q
i e ol Pd & A
+*Haw did they know? dentity 4 Assess A =3
“keywords + use consiraints PR e
“Qoagrapnic lncaton + BECESS CONBIraNnts
*One painting had provenance v pricnds « data quality + order process
(metadata). “attributes + availability'pricing [ Soaace
+One didn't, W - K v 1%
e \ I f 4 3
v [ 7 s, | ‘{V
. - = i < ’

This is Mefadata - a file that sits with each record (or on a catalogue) and provides
background information about that record that is “computer readable”.

* Metadata can be used to describe an object so that it can be located when needed
by a database search engine. It can help organize electronic records, facilitate
interoperability across systems, provide digital identification, and support both
archiving and preservation.!”

e You can share metadata with others, without sharing the actual resource described by
the metadata.

® Metadata applied in a standard way ensures that a minimum amount of consistent
information is given about each dafaset.

¢ As mefadata documents the procedures that were used fo create and update the dataset
and, more importantly, is an opportunity to state what the data are not. It also provides
contact information, so that quesfions associated with the data can be fielded appropriately.

* “"Metadata serves data discovery at multiple levels:
— initial identification by query of keywords, location, time, and affributes

— assessment once located by use and access constraints; data quality measures
of positional and atiribute accuracy and sources used; and sfatements as to data
availability, format and pricing

- access the data, once deemed useful, using distribution URLs, standard order process
instructions and individuals fo confact . This is very useful when dealing with very
large resources — e.g. ABS Census data for Ausfralia or the Bathemetry of Australia.” 18
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Using labels (metadata) to locate resources

Using labels to locate resources What's in this Can?

Imagine walking down your suparmarket shopping aisle looking for &
specific can of food but there were no labels an the products.

et -

Slide 46,
The Tin Can label:

Title

Abstract

lineage information

Point of contact

Fitness for Purpose
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Quality information

Use constraint
(fitness for purpose)

Quality information

Unique identfifier

Use constraint
(allergies)
Content

Size
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Standards
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Standards Standards Standards

. vl Orgarey A popular gacpraphic standard, ISOTE1S, contsns smost 300 A standard establishes

T insainatcnal Crgarzatsn

e metadats slements. most ol which are opbonal . .

Wil widk ledstabon of ratonal i

wandurds bodes b, e The ANZLIC 16115 profie is made up of 24 of £ ! el

Turse tlemenm

4 i responski fof promotrg
i S wiop et of wardarh b = || Aeemer commnty sted sesten
Facitate e mnratoral . £

sxctange of goods and servces

The AGLS i ANZLIC profis are reguiirly reviewed i in overview
of commen lements m avalsble

"In 2003, the Infernational Organization for Standardization (ISO) promulgated ISO 19115
(Geographic Information - Mefadata) as an ‘international standard’. The adoption of this
international standard by various geospatial organisations around the world has meant

that it is now essential that the Australian and New Zealand geospatial communities also

re-state their metadata needs in terms of ISO 19115:2003. The standard was reviewed
in 2005."19

Standards are used to provide the following benefits:

e Standardisation of screw threads helps to keep chairs, children’s bicycles and aircraft
together and solves the repair and maintenance problems caused by a lack of
standardisation that were once a major headache for manufacturers and product users.

¢ Standards establishing an infernational consensus on ferminology make technology
fransfer easier and safer. They are an important stage in the advancement of new
technologies and dissemination of innovation.

e Without the sfandardised dimensions of freight containers, international trade would
be slower and more expensive.

e Without the sfandardisation of telephone and banking cards, life would be more
complicated and infernational commerce would be reduced.

® A lack of standardisation may even affect the quality of life itself: for the disabled, for
example, when they are barred access to consumer products, public fransport and
buildings because the dimensions of wheel-chairs and entrances are not standardised.

e Standardised symbols provide danger warnings and information across linguisfic
frontiers.

e Consensus on grades of various materials gives a common reference for suppliers
and clients in business dealings.

® Agreement on a sufficient number of variations of a product to meef most current
applications allows economies of scale with cost benefits for both producers and
consumers. An example is the standardisation of paper sizes.

e Standardisation of performance or safety requirements of diverse equipment makes
sure that users' needs are met while allowing individual manufacturers the freedom
fo design their own solution on how to meet those needs.

e Standardised computer protocols allow products from different vendors to “talk” to
each ofher.

 Standardised documents speed up the transit of goods, or identify sensitive or
dangerous cargoes that may be handled by people speaking different languages.
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 Standardisation of connections and inferfaces of all types ensures the compatibility of
equipment of diverse origins and the interoperability of different technologies.

e Agreement on test methods allows meaningful comparisons of products, or plays an
important part in controlling pollution - whether by noise, vibration or emissions.

¢ Safely standards for machinery profect people af work, at play, at sea... and at the dentist's.

* Without the infernational agreement contained in I1SO standards on metric quantities
and units, shopping and frade would be haphazard, science would be unscientific
and technological development would be handicapped.

The value of standard labelling
Whon if goos wrong...

“Two Teams, Two Measures Equaled One Lost Spacecraflt”
“Ateam of Lockheed Martin engineers sert NASA key

manoeuvring data for the $125 milion Mars Cimate
ubiter i1 non-standard units, probably since the crafl
was launched in 1968, according to 8 NASA official
trying 1o explain the loss of the craft

Miscaiculations due to the use of English units instead of
migtric units apparently sent the cral slowty off course -
60 miles in all - leading it on a suicide course through the
Martian atmosphere

House Science Committee Chairman F. James
Sersorbrennor. Jr., sounding stunnod, released a two-
‘word slatornent after haanrg the nivws about the
miscommunication

T spbachbons”

“Two Teams, Two Measures Equalled One Lost Spacecraft?®
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Profile

g s 150 181152003
| ] S
IS80/19115:2003 cope
b
S h quired for fi and
services.
information about the identification, the extent, the quality. the spatial
and tempaoral schema, spatial reference, and distribution of digital
geographic data
1o the of datasats, ¥ activities, and
1he ful description of datasels for a wide range of geographic
applications.
applicable to geographic datasets, detasel senes, and individual
peographic fealures and attnbutes
may be used for other forms of geographic data such as map, chars,
ﬁ textual documants

A popular inferational geographic standard, ISO19115, confains over 300 mefadata
elements, most of which are optional.

The ANZLIC IS0 19115 Profile has been
created fram the IS0 18115 Standard

e The ANZLC 19115 profile is made up of 24 of the ISO 19115 elements.

e Another commonly used archival standard is Dublin Core and the Australian

Government Locator Service (AGLS) was derived from a hybrid of this and ISO19115.
e The AGLS and ANZLIC profile are regularly reviewed and a mapping from ANZLIC

profile metadata elements to AGLS is available.

e N
What are ANZLIC elements? What are elements?
Where? e
+ ANZLIC 18115 elements provides the structure to describe When? T
resources. what? *Date
Who?  owsc
+ Whilst it was implemented for the use of the spasal community. it ¥ ey
also provides appropriate informaticn about all resaurces. wh\)"? " :
e wan——"
oo ~Character set it T
P‘ \!'! <Topic categery o w
'(.l\ e ~Geographic locaticn [LTTESY
b ~Lat/Lengitude \ineag,
e Elements are the descriptors used o label the resource X
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The ANZLIC Metadata Profile?! provides the structure to describe resources by defining
metadata elements and establishing a common set of metadata terminology, definitions
and extension procedures, assisting organisations fo access and share its data and
being compliant to the ISO 19100 series.

Further implementation of the ANZLIC Metadata Profile will promote interoperability between
information communities in Australia and New Zealand, as well as the rest of the world.

This will:

* Provide data producers with appropriate information to characterise their geographic
data and associated resources.

e Facilitate the organisation and management of metadata for geographic data and
associafed resources.

* Enable users to apply geographic data in the most efficient way by knowing its basic
characteristics.

e Facilitote data discovery, refrieval and re-use. Users and applications will be better
able to locate, access, evaluate, purchase and utilise geographic data.

e Enable users to assess whether geographic data are suitable for their infended purpose.
* leverage off existing software developed by major vendors and the global spatial community.

* Enable transactions by web services using mefadata about specific feature types,
features, attribute types or specific affributes.

In addition to the core, the Profile encompasses a large number of other elements that may
be used to describe resources in more detail. Completing these elements can aid a range
of uses including evaluation of the resource’s fitness for purpose, and enabling applications
fo discover and fransact directly with a resource. ANZLIC encourages completion of as
many mefadata elements as possible in order to better describe the resource.

Obligations/conditions

An obligation/condition is a descriptor indicating whether a mefadata entity or metadata
element shall always be documented in the mefadata or sometimes be documented

(i.e. contains value(s)). This descripfor may have the following values: M (mandatory),

C (conditional) or O [optional). The following definitions for these values have been

sourced from B. 1.5 Obligation/Condition (Annex B, AS/NZS ISO 19115:2005).22

ANZLIC Minimum Element Set

P Manually entered elements

Rerows "
m Resource reference data type (u) L ”
Resource reference date u) 1 — 3 e '
source language () L
[Fopiecamaory | ; o {Wensos st s
ki i ) { Resource character set (c) | | MRt shArSci 9ot i)
Abstract describing the resource (M I North longitude (c) ] : Metadata file parent identifier i)
Goographic location of the resourc N i [ vetacss nerarcry v nams o |
(by description) (c) South longitude |c} ! i .

Metadata hierarchy bevel io)

East latitude (c) | L d

Matadata contact role (u)
|

Metadata contact individual name (g}
Matadata contact arganisation (g)

etadata contact position (c) |

— Metadata date stamp (v
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This information is covered extensively in the ANZLIC Metadata Profile Short User Guide
— ANZLIC SRDaAP Toolkit.

Providing relevant information for each of the elements provides a machine searchable
label (metadata) for your resource which in tumn allows for greater Web 2.0 applications.

“People readable” version “Machine searchable” version
Fil ideniier hngetadLbes. o awTinditmetadata_esipa Juavlrdag_D0112806.xml - guittes
Metifer of the parent record: ity ad bes gov sufidilinetadta Fespa hiadbeg (611200 sl <gea:CharacterstringsLand Use of Australia, Viersion 3 - 2001/2002+/gco: CharacterSting>
UR! for product access 0 ki Seg_DM 3/ /ot
Product fype i dataset E wrd‘-’;’!}am
Product fype deszription i daaset.-Spatal dat layer - DAFFBRS -ff;;d:iate:
«poo:Date>20060921 </gco: Dates
<fgmd:citationz

<gmad:abstracts

Resource |dentifier: D01 <geco:CharacterStnng =The 2001 /02 Land Use of Australia, Version 3, is part of .
Title: VA 199697, 1998/99, 2000/01 and 2001/02. LINEBREAKThe non-agricultural

5 areas, . tenure and forest. Time seres data
Land Use of Ausrala, Version 3 . 20062 areas nndlomtmemﬂ Theag‘icnlmral land uses are based on the Austr.

Edition Name: 1 Edition date- 200604

mapped. L The spatial of land uses is inte
(AVHRR) satellite imagery with g round control data, LINEBREAI
Absiact ‘ geographical coordinates reforred to cI'MN and 0.01 degree coll size, For ¢
Tbﬁ;'mw Ui Yiepecd i o i ngdculmnal land use and a slnglu SUmMmany map showing the non-agricultu
h Ausiraiz, Vorsm 3, g part of 2 senes use maps of Ausiraliy yeE The nd uses in the ¥ map

o di : shemes: putactad topagraphic features malu an ap fon toa land use map. As suppliec
A s o s G M g et R,k i, Wk el and 1 and no value attribute table while the summary map is an intager grs
prRncta: The d commadity group, irigation status and land use according to the Australias
distibution of agcultral lnd "“““'MGMBUQM\M"MM {http:/ f www.dafl.gov_au). LINEBREAK Prospective users of the data shouls
raps e sxppliod a ﬂ'.ﬂ.ﬁt“‘" ide wilh dical coord 1o GOASE document entitied "User Guide and :avum 1992/93, 1993/94, 1996/97, 1
or each s 4 sngle e el ed vess nd 3§ 2006c). l'lmmnulsnluahn entitled 'Cz

m'm-* : b prbaity mags usng some siepl rdes o make dgnl;:ndblhm‘:' e Wh‘ e :

p abstracts
hel s et "Mlummmnmmmmma Sl i

m rlﬁmm and land use accorcing (o e Austraian Land Use and Management Classiication (f
shoukd note the cveats 2nd adftiond meladats which zrs inchuded n the document snitled User Guds &
Hoedral Version 3 (BRS, 2008c) The coseats e also availeble 2= 2 seperals documen eaified Cavests
Version (ERS, 2006s)
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ANZMet lite

How will you apply the label to your resource

You will need software fo create the label and the type of software will be defermined by
the amount of data/resources that your agency deals with.

An example of a Metadata Entry Tool

e stand alone;

® open source; can be supplied with data capture contracts on a disc; and
® is aimed at smaller organisations with resources/datasets that do not change regularly.
Using a Mefadata Entry Tool, you will be able to create labels for your resources

This Tool conforms to the Minimum elements talked about previously. It would be ideal for
organisations that confract out data collection. This software could be provided to the
contractor (making them responsible for the labelling of the resource) and required for
completion of the contract.
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Publishing your data

MET Collection Tool
Collects metadata
for the resource

External Users

Web Search
Access

Data fequest to
External Portal
Resource is held Exter.nql
in the Custodian Repository
ASDD

Repository

Internal Users

Metadata collected using the MET is stored locally, usually in the same directory structure
as the resource itself.

Infernal staff can access the metadata using local searches on the intranet, providing that
suitable search facilities have been provided.

External users of the resource can't see the Custodian Repository unless it publishes
outside the organisation fo an external repository such as the ASDD.

Publishing to the ASDD enables:
e infernal sfaff fo discover and access resources held by other organisations

e external users / clients to be able to discover and access your resources in an
efficient manner

Example of an External Repository

The Australian Spatial Data Directory: http://www.ga.gov.au/asdd/
® is a nafional initiative.

® provides a search inferface fo find resource descriptions (mefadatal.

e Nodes are implemented by State/Territory jurisdictions, Australian Government
agencies and commercial organisations.

® The ASDD is an essential component of the Ausfralian Spatial Data Infrastructure (ASDI).
A gateway to the ASDD is maintained by Geoscience Australia on behalf of ANZLIC
- the Spatial Information Council, as part of its broader Australian Government

responsibility for the ASDI.

¢ The individual ASDD nodes are implemented by State/Territory jurisdictions, Australian
Government agencies, and commercial organisations (for defails see all node descriptions).
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* | is the responsibility of individual nodes to maintain their own metadata and nodes
in accordance with the ANZLIC Metadata Guidelines and the ASDD Requirements
and Standards.

The following ASDD repositories are briefly described and include references to further information. ..

ACT Geographic Data Directory

Australian Antarctic Data Centre

Australian Hydrographic Office

BRS and Australian Natural Resources Data Library (ANRDL)
Bureau of Mefeorology

CSIRO Marine and Atmospheric Research

DEWHA Discover Information Geographically (DIG)
Ceoscience Australia

IndexGeo Pty lid - Eco Companion catalogue
Murray-Darling Basin Commission

National Oceans Office

NSW Natural Resources Data Directory

NT Spatial Data Directory

Other Commonwealth Agencies (hosted by BRS)

PSMA Australia Limited

Qld Spatial Data (QSIC)

Queensland Department of Natural Resources and Water Data
RAN Directorate of Oceanography and Meteorology

South Australian Spatial Information Directory

Tasmanian Spatial Data Direcfory

Victorian Spatial Data Directory

WALIS

Other nodes currently available for publishing are BlueNET and BRS.

How to start

Co to the ANZLIC website http://www.anzlic.org.au to download the ANZMet Lite

mefadata entry tool.

You can also ask to be invited to participate in the Spatial Resources Wiki to engage
with the ANZMet Lite and Education community users for help with using the toolkit.

ANZLIC Jurisdictional Metadata contact officers are listed at
http: / /www.anzlic.org.au,/contactus_metadata. himl

ANZLIC Contact Officers are listed at

http:/ /www.anzlic.org.au/contactus_officers. html
and for further information and assistance:

Email:  info@anzlic.org.au

Phone: +61 (0)2 6257 0734

Fax: +61 (0)2 6257 0719

Post:  GPO Box 337/, Canberra ACT 2601

Street:  Suite 2, McKay Professional Centre, 5 McKay Gardens, Turner ACT 2612
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Appendix A

"Sit in an oil conference today and you will hear about digital technology and software:

cloud computing, remote servers, bandwidth constraints, high-speed wireless, terabytes of

storage, GPS, laser mapping, virtualization, 3D mapping, virtualreality caves, satellite imaging,

smart sensors, and robotics. You'd be hard-pressed to know whether it was a meeting for

Google or Exxon.”

— Mark P. Mills writing in the Nov 2008 issue of The American Spectator (hitp://spectator.org/
archives/2009/01 /14 /willexxon-getgoogled) . The arficle is titled: “Will Exxon Get Googled?”

"If you look at the media’s coverage of GIS and online mapping in the past month or two
you'll see a crime wave. No, there's not necessarily more crime everywhere (though in many
areas, it is upl; there are just more crime maps online and more discussions about them.
Here in the U.S. it seems a great many small fowns, counties and large cities have, or

will have, some type of online crime map in the coming months.

Finally, lef's jump to the United Kingdom, where the Home Office mandated (http://www.
homeoffice.gov.uk/rds/ia/atlas.himl) that each of the 43 Police Authorities (hitp:/ /www.
police.uk/forces.him) in England and Wales make their crime data available on online maps.
In West Yorkshire the tools (http:/ /www.beatcrime.info/force.asp) for querying an area for
a specific type of crime are easy fo use. However, the Authority has not confirmed that posting
locations on @ map maintains privacy in burglary situations, and thus offers just a list. london’s
Metropolitan Police serve their maps (hitp://maps.met.police.uk/| via a Google Maps
application.”

— Adena Schutzberg writing in the January 15, 2009 edition of Direcfions Magazine
(http:/ /www.directionsmag.com/article. phpearticle_id=2986&krv=1).
The article is fifled: “Crime Mapping Wave.”
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Appendix B

Acronyms and Definitions

AGLS Australian Government Locator Service is a metadata standard based on
the international Dublin Core ISO 15836.
ANZLIC Previously the Australian and New Zealand Land Information Council now

referred fo as ANZLIC - the Spatial Information Council www.anzlic.org.au

ANZLIC Profile

A subset of elements taken from the ISO 19115 International Standard
for Geographic Metadata for use in Australia and New Zealand.
http: / /www.anzlic.org.au/metadata,/ index.html

ANZLIC SRDaAP

ANZLIC Spatial Resource Discovery and Access Program
www.anzlic.org.au/metadata

ASDD

Australian Spatial Data Directory provides a search interface to discover
geospatial dataset descriptions (metadata) through Australia.

hitp://asdd.ga.gov.au/

ASDI

The Australian Spatial Data Infrastructure (ASDI) is a national framework
for linking users with providers of spatial information.

Deep Web

The ferms Deep Web, Hidden Web, Invisible web and Deep Net describe
the portion of the World Wide Web that is not visible to the public or has
not been indexed by the search engines. Some portions of the deep web
consist of dynamic pages accessible only via a form or submitted query.
Web pages that are not linked to other pages or sites that require registration
prior fo access are also part of the deep web. They are, in effect, invisible;
search engine crawlers will not be able to find them since they have no
backlinks or inbound links.

GDP

The gross domestic product (GDP) or gross domestic income (GDI), a basic
measure of an economy’s economic performance, is the market value of
all final goods and services made within the borders of a nation in a year

Geotagging

The process of adding geographical identification metadata fo various media
such as photographs, video, websites, or RSS feeds and is a form of geospatial
mefadata. These data usually consist of latitude and longitude coordinates,
though they can also include dlfitude, bearing, accuracy data, and place names.

GIS

Geographic information sysfem or service

GPS

Clobal positioning system

1ISO

Infernational Organisation for Standardization www.iso.org

ISO 19115

Infernational Standard for Geographic Mefadata

MET

Metadata entry tool

Metadata

Frequently described as “data about data.” Metadata is additional information
[besides the spatial and tabular data) that is required fo make the data useful.
It is information you need fo know in order fo use the data. Metadata
represents a sef of characteristics about the data that are normally not
contained within the data itself.

OSDM

Office of Spatial Data Management www.osdm.gov.au
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SLIP Shared Land Information Platform
hitps: / /www?2 landgate.wa.gov.au/slip/portal /home /home . himl

TPHU Tropical Public Health Unit (Queensland Government)
hito:/ /www.health.qld.gov.au/dengue/ contacts/tphun.asp
WALIS Western Australian Land Information System www.walis.wa.gov.au
Web 2.0 Referring to a second generation of the World Wide Web (WWW) as an

enabling platform for Web-based communities of inferest, collaboration, and
hosted services.VWeb 2.0 supports mashing, which is a process of building
new services from reusable components of other services. Applications include
social bookmarking, calendaring, and VolIP. Really Simple Syndication
[RSS) is one of the most popular tools associated with Web 2.0.

Web services a software system designed to support interoperable machineto-machine
interaction over a network

YLDs Years of life with a disability

YlLs Years of life lost

Reference Material

Boume, V (2007), No Barriers to Good Decisions: Report info the foundations of decision
making, Information Builders

Brodkin, J. (Jan 2007), You are wasting time. Find out why; The cost of ineffective search,

Network World Jan 2007
Poulin, J.S. , Reuse: Been There, Done That, Communications of the ACM, May 1999,/Val. 42, No. 5

Wayne, L (2005), Mefadata in Action, published in the proceedings of the 2005 GISPlanet
Conference, http:/ /www.fgdc.gov/metadata/documents/MetadatalnAction.doc

Infroducing Geospatial Metadata: A two-day Workshop About Metadata (Nov 2000)
http:/ /www.fgdc.gov/training/ nsdiraining-program,/online-lessons#metadata

OGC (Open GIS Consortium), The Spatial VWeb, an OGC White Paper (14 June 2004,
http:/ /www.opengis.org

ANZLIC Mefadata Profile Guidelines, Version: 1.0 Published by ANZLIC — the Spatial
Information Council © 2007 ANZLIC http:/ /www.anzlic.org.au/publications.
himl#metadata_project

ANZLC, Spatial Metadata — what is metadata? © 2009 http:/ /www.anzlic.org.au/

infrastructure_metadata. html

Spatial Information Industry Action Agenda, Positioning for Growth, September 2001,
Industry Science Resources www.isr.gov.au/agendas

Department of Broadband, Communications and the Digital Economy, Open access fo public
sector information, 11 December 2008 http:/ /www.dbcde.gov.au,/communications_for_
business,/industry_development/digital_economy,/future_directions_blog,/topics/open_access

WALIS Metadata Resources © 2009 http: / /www.walis.wa.gov.au/anzlic_met_
project/resource/index_html

Wikipedia - The Free Encyclopedia (last modified @ January 2009) http: //en.wikipedia.
org/wiki/ Standards_organization

ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM 31



Land Information Group, Land Victoria, DNRE, Geospatial Information Metadata Guidelines
for Victoria - part of Victorian Geospatial Strategy 2000 — 2003 http:/ /www.land.vic.
gov.au/land/lenlc2 nsf/9e58661e880baPed4a256c640023eb2e/a5c5(dd38b82
04acca256e55001c4419/ $FILE/Metadata_Guidelines. pdf

World Standards Services Network © 2006 hitp:/ /www.wssn.net/VWSSN/index.himl

Australian Natural Resources Data Library hitp://adl.brs.gov.au/anrdl/php/basic_
search.php

Finding Data © OSDM 2007 http://www.osdm.gov.au/ Finding+data,/default.aspx

(US) Federal Geographic Data Committee, Geospatial Metadata (last modified —
November 07, 20006 http:/ /www.fgdc.gov/mefadata

(US) Federal Geographic Data Committee, Online Training Initiative (last modified
December 18, 2008) hitp://www.fgdc.gov/training/nsdiraining-program/online-
lessons#metadata

Queensland Government Freedom of Information Independent Review Panel January 2008,
Enhancing Open and Accountable Government, Discussion Paper Review of the Freedom
of Information Act 1992 hitp:/ /www.foireview.qld.gov.au/FOIDiscussionpaper240 108 .pdf

Northern Territory Land Information System, NTLS Metadata Tool (last modified Sep 04,
2007) http:/ /www.nflis.nt.gov.au/forum/nilis_documents / nflis-metadata-
tool2searchterm=metadata

WA Shared Land Information Platform, Interragator Online Help, select “What is Mefadata?”
httos:/ /www?2 landgate.wa.gov.au/interragatorplus/

National Statistical Service, Resources, Metadata Case Studies © Commonwealth of Australia
http:/ /www.nss.gov.au/nss/home.NSF/ pages/Mefadata+Case+StudieseOpenDocument
International Federation of Library Associations and Insfitutions, Electronic Collections, Digital
Libraries: Metadata Resources, (last modified October 24, 2005) hitp:/ /www.ifla.org/1l/

metadata. htm

(US) National Oceanic and Atmospheric Administration, Coastal Services Centre,
Metadata Workshop Materials, (last modified 2000 http://csc.nooa.gov/mefadata,/

curriculum/modules. html

(US) National Information Standards Organisation, Understanding Metadata is a revision
and expansion of Metadata Made Simpler: A guide for libraries published by NISO
Press in 2001. htip://www.niso.org/ publications/press/UnderstandingMetadata. pdf

Price Waterhouse Economic Studies & Strategies Unit, Australian land and Geographic
Data Infrastructure Benefits Study for ANZLIC February 1995 hitp://srmwww.gov.bc.
ca/irp/PDF/Documentation/pwreport. pdf

(US) Federal Geographic Data Committee February 2005, Geospatial Metadata
http:/ /www.fgdc.gov/library/factsheets /documents /metafact. pdf

Cutler, T. Dr., Australian Government Department of Innovation, Industry, Science and
Research, Review of the National Innovation System (last reviewed 3/12/2008)
hito:/ /www.innovation.gov.au/ innovationreview,/Pages,/home.aspx

Virginia's Geospatial Extension Program 20006, Virginia Metadata Toolkit Resources,
hito:/ /www.cnr.vt.edu/gep,/metadata_res.himl

Queensland Spatial Information Infrastructure Strategy, Study of Spatial Imagery Use &
Management in Queensland Government Version 3.0, August 2004 htip:/ /www.gsic.

gld.gov.au/QSIC/QSIC.nsf/0/D189B7E540D2A7 174A256FOEO0 1 A3BF4 / $FILE/
Spatial%20Imagery%20Report. pdfeopenelement

ESRI. {2007). Case studies on www.esri.com/showcase/case studies/index.html.

32 ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM



Endnote References

Webster Dictionary: 1913 edition contains the first mention of the word; derived from the Latin spafium.

Australian Horse Industry Council (AHIC) Equine Influenza Impact Survey follow-up results 21
September 2007 . This survey was only of registered horse owners. http:/ /www.horsecouncil.org.
au/_upload/files/Followup%20EI%20Impact?%20Survey%20Presentation. ppt# 12

3 McDougall, K. Rajabifard, A. Williamson, 1., 2007. Building the Spatial Data Infrastructure Through
Data Sharing — Measuring Progress Within Australian local and State Government Jurisdictions, SSI
Biennial International Conference, Hobart, Tasmania. Australia May 2007 (peerreviewed paper)

4 ACIL Tasman (March 2008), The Value of Spatial Information, 22 1pp http:/ /www.cresi.com.au/
pages/ publicationsView.aspx2PUBLICATIONID=324

Smith, Paul (June 15, 2008) Mapping programs are going places, Geospatial technology is revolutionising
business, Australian Financial Review p35

Victorian Jusftice Department {last modified Jan 2008) http:/ /www.jusfice.vic.gov.au/wps/wcm/
connect/Road+Safety,/Home /Traffic+Cameras/RSAFETY++Interactive+Map++Fixed+Camera+Locations

7 Rossi, Sandra (Feb 2007) Australian CIOs in Search of Useful Metadata: Time and Money Wasted
February 2007 www.computerworld.com.au

Bumett, S., Clarke, S., Edwards, R., llisley, R., Butler Group a Datamonitor Company (December 20006)
Document Collaboration — Linking People, Process, and Content, 284pp www.butlergroup.com

Cohen, G. CEQ, Information Builders (June 2007) Report info the foundations of decision making,
www.informationbuilders.com.au

10 Source: Google Earth on iPhone rocks! ITWire 27.10.08; hitp:/ /www.itwire.com/content/
view/21368/1168/

Hedger, Jim (2007) Extract from a talk given at the Supernova 2007 conference www.isedb.com

12 Wesleyan University Library (last modified Jan 28, 2008), Finding Information on the Web (the
"Invisible Web"), October 2008, http://www.wesleyan.edu/libr/tut/websearch/invisible. himl

13 Franks, P. Kunde, N. (Jan 2006) Why Metadata Matters, The Information Management Journal,
Sept/Oct 2006 issue, pp55-61

14 Australian Spatial Data Directory (last modified January 2009} www.asdd.ga.gov.au/asdd
15 ACIL Tasman report, op cit. p176

16 ACIL Tasman report, op cit. p12

17 Franks, P. Kunde, N. (Jan 2006) Why Metadata Matters, op cit.

18 Federal Geographic Data Commitiee - NSDITP hitp: / /www.fgdc.gov/training/documents/
ValueOfMetaFiles /ValueOfMetaPDF

19 International Organization for Standardization (ISO] — accessed June 2009 hitp:/ /www.iso.org/iso,/about/
20 Pollack, Andrew (Oct 1, 1999), Two Teams, Two Measures Equaled One Lost Spacecraft, The New York Times

NASA Phase 1 Report [1999) Mars Climate Orbiter, Mishap Investigation Board, Phase | Report
November 10, 1999 National Aeronautics and Space Administration, USA

21 ANZLIC Metadata Profile Guidelines v1.0

22 ANZLIC Spatial Resources Discovery & Access Program ANZLIC Metadata Profile Short User Guide,
June 2009

ANZLIC SPATIAL RESOURCE DISCOVERY AND ACCESS PROGRAM 33



