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In this session we will discuss...

O Metadata: what are they? and why should they be
created?

O Metadata standards: why do we need them?

O Metadata tools: what’s out there to help?

O Creating metadata: just how much work 1s this?
O Finding and evaluating metadata: what is good?

O Metadata resources: what’s out there?




SEEK Metadata

what are they? and why should
they be created?




“higher level information that
describe the content, quality,
structure, and accessibility of a

specific data set” Michener et al.,
1997




Example

In front of you are two
tuna shaped cans. How
do you decide which can
you would like to eat?




Metadata helps you
decide which can you
would like to eat !




Metadata are

O The label

.

0 The information the
label contains

O Our understanding of
what a label is and the
information it describes
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Metadata

O Provides the context of when, where, why, and
how the data was collected

O It also provides the who — some insight into the
analytical framework of the scientist who
collected the data




Metadata 1s all around...
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073098 29.7 6.1
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Data -- Metadata

Date Temp (C) Precip. (mm)
072998 29.5 17.0
073098 29.7 6.1
073198 29.1 0
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Value of Metadata

0 Maintains internal investment in data

O Provides information to data catalogs and
clearinghouses

O Promotes data sharing

O Leads to potential research partners
(e.g., promotes data discovery)

O Clarifies semantics

O Enables machine-processing




Metadata describe:

O Who?
O What?
O When?
O Where?
O How?

about every facet of the data |




S&K

Metadata Standards

What are they and why do we
need them?




Why do we need Metadata
Standards ...

en tro py : a process of degradation
or running down or a trend to
disorder — Merriam-Webster Hr ok
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Information Entropy over Time

Information usefulness at 10 years, 20 years,

30 vears...

Time of publication

= / Specific details

= — General details

S

- Retirement or

o /career change

© -

g / ...

o : “

= Accident - Death
Time =

after Michener et al., 1997




Why are metadata standardized ?

O To provide a common set of understandable terms to
describe data;

O To facilitate entry and retrieval of metadata and data;
and

O To create tools which can automate entry, search and
integration of data




Metadata Standardization

O Defines a common terminology

m Allows for system “cross-walks”; that is, mapping one
metadata structure to another

O Format and Structure
m Binary (GeoTIFF header) ... Text (XML)
m Proprietary (MtSID) ... Open (EML)

O Allows software engineers to automate
B Entry
B Searching
B Integration

m Synthesis




Metadata Content Specifications

0 Dublin Core

O NBII (National Biological Information Infrastructure)
Biological Data Profile / CSDGM (Content Standards
for Digital Geospatial Metadata)

O ISO (International Organization for Standardization)
CD 19115, Geographic information - metadata

O LTER Data Table of Contents
O Darwin Core
O Ecological Metadata LLanguage (EML)




FEcological Metadata L.anguage

O Adopted by the LTER Information Management

O Metadata specification developed by the ecology discipline for the
ecology discipline

O Based on prior work of Ecological Society of America and others
(Michener et. al., 1997)

. ) — dataset ?
O Seven years in development — 14 vermJns
— citation [1]

m EML 2.0.1 s
O Implemented as an XML Schema —|_software [
O Supports four separate modules em_BHF 5 { protocol B

m Dataset :

Citation

m
m Software
m

Protocol



5 Classes of ecological metadata
descriptors

OData set

O Research origin

O Data set status and accessibility
O Data structural

O Supplemental




Metadata Descriptors

0 What relevant data exist?

O Why were those data collected and are they
suitable for a particular user?

O How can these data be obtained?

O How are the data organized and structured?

0 What additional information 1s available that would
facilitate data use and interpretation?




XML: eXtensible Markup
Language

O Development influenced by SGML and HTML —
Version 1.0 in early 1998 W3C

O A semantic language that lets you more meaningtul
annotate text (where HTML lets you define how text
can be displayed, XML provides it with meaning).

O Important for presentation, exchange, and management
of information

O Tools include DTD, Schema, XSI., and more...




SEPEK

Metadata tools

what’s out there to help?




S&K

A Smorgasboard of Metadata Tools

O Proprietary

O Non-proprietary
O On-line

O Standalone

0 Windows

O ASCII

0 Unix




Tools tor Managing Metadata

O Flat-file System
O Hybrid Flat-file System
O Relational Databases
m Oracle, PostgreSQL, mySQL
O Hybrid Relational Databases
m Metacat, Digital Library eXtension Service

O Hierarchical Databases
m Adabas, IMS

O Object-Relational Databases
m Birdstep, XDb, JADE
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Metadata Identifier:

Metadata Catalog
System!

Metadata Identifier:

Metadata Catalog
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Title:

Individual:

Address:

Phone:
Ermnail Address:

Role:

PCr@eL®

Individual:

Address:

Phone:

Ermail addreacs:

obfs.334.2

knb

obfs.234.2

Data set description

Ecological Metadata Language

(PA) Pymatuning Laboratory of Ecology

amphibian and reptile species for the Pymatuning area

Joanne Anderson
13142 Hartstown Road,
Linesville,

Pennsylvania 16424
USa

(914)683-5813
ple@toolcity net
Metadata Provider

Joanne Anderson
13142 Hartstown Road,
Linesvilla,

Pennsylvania 16424
LS

(814)683-5813

nlamtanlrity net
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PAY Pymatuning
abaoratory of Ecology

astings Matural
istory Reseryvation

ICA) Hastings Matural
istary Reservation

astings Matural
istary Reseryvation

. H. Barrow Field
tation, Hiram College
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dates
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behaviaor
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species, phenology,
occurrences, Reptiles,
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beech maple forest
inventary

Trapping

wildlife monitoring
Florida

Heros
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Tools for Creating Metadata

O Text editors

m Notepad (Windows)

® Emacs, vi (UNIX, Linux, ...)

m XML Specific (XMLSpy, oXygen, ...)
O Custom software

m NBII Metamaker
m ESRI ArcCatalog

B ccoinformatics.org Morpho




ESRI ArcCatalog Metadata

Metadata properties: Derived from the data itself and
automatically created by ArcCatalog

* Documentation: Written by a person

Metadata editor enforces Federal Geographic Data
Committee (FGDC) standards

Stored in XML format within the geodatabase

* Automatically exports/transfers with coverages




e Metadata editor enforces EML. 2.0 standards

Stored in XML, format within Metacat server

* Automatically imports Metadata and data

5 Classes of Metadata Descriptors

* Data set descriptors

* Research origin descriptors

* Data set status and accessibility
* Data structural descriptors

* Supplemental descriptors




O Create &
Edit
Metadata

O Search &

Query
Metadata
Collections

File Edit Search Data Window Help

nls|8|e|e=|

=nt profile: enviroedukator

[uid=srormanello,o=unaffiliated,dec=ecainformatics,dc=arg

]

Change profile: |enviroedukator 'I
i Welcome to Morpho!

MOT Logged In

MNetwork Status:

If you do not choose to login, you will be able to access
only "public" netwark files as a Guest User

Login to network using current profile:

Password: | login |

Wark with your data,..

[% Creats a new data package...

& Open an existing data package...

& search for an existing data package...



Creating Metadata

Just how much work is this?




SPEK

How much work is
this going to
be???




Benefits of using Metadata

O Information entropy ¢, data longevity 4

O Data reuse and sharing f

m Fven original researchers need refreshing
O System interoperability 4
0 Broad-based data synthesis 4

O Compliance with funding agencies 4




S&K Canadian Information

Management Resource Centre

The benefits of using a systematic way of assigning and sll'n{*nu'ingl’i.
metadata include:

Rehability: providing mformation that search engines can use to find relevant
documents in large collections such as web sites or document databases where text
search alone brings up many irrelevant documents or lists of documents too long
tor users to look at.

Identity: prowviding descnptive information so that users can tell how old a
document 15, who wrote it, or how to get additional information. ;Most documents
on government web sites now cannot tell the user whether they are 5 days old or 5
vears old. Sometimes the user wants one, sometimes the other,

Inventory: alist of what information the Gowvernment holds zo that the
information can be managed, tracked, updated, analyzed and used efficiently.
Consistency: an international metadata standard provides the framework and
many of the rules for use so that metadata can be applied consistently in large and
diverse organizations such as the Government of Canada This creates an
environtment i which users can search for and find information without needing
to know which department produced it or to which program it relates.
Interoperability: an mternational metadata standard prowdes a way for
information resources in electronic fortm to communicate thew existence and their
nature to other electronic applications (e g wia HTML or XBIL) or search tools
and to permit migration of mformation between applications or search systems.
Policy complhiance: a critical component of meeting the Management of
Government Information Holdings (WMGIH) policy requirement to know and be
able to find the information Government holds. KNB Y




& Variable Levels of Metadata Content &
= K Structure Necessary for Specific Objectives

(Michener 2000)
High |resampling interoperability
A
reuse
3rd party exchange
Content publication

expert colleague

personal indexing

Low > High
Structure .




Rules of Thumb (Michener 2000)

O The more comprehensive the metadata, the greater
the longevity (& value) of the data

O Structured metadata can greatly facilitate data
discovery, encourage “best metadata practices” &
support data & metadata use by others

O Metadata implementation takes timell!

O Start implementing metadata for new data
collection etforts and then prioritize “legacy” &
ongoing data sets that are of greatest benefit to the
broadest user community




The price you have to pay...

0 Personnel costs
m time for learning and training

B additional effort
O Media for metadata storage
0 Hardware/software requirements

O Long-term stewardship and curation




Make metadata implementation
a team effort

O Team Leader

O GIS Specialist

O Field Personnel

O Database Manager

O Laboratory Specialist

O Voucher/Repository Specialist
O And others as appropriate.. ..




The Planning Process

O Develop a community-based plan

B [egacy conversion

m Present to future data entry

m Metadata storage strategy

O Determine infrastructure needs
m Personnel
m Hardware
m Software

O Reuse standards where possible

O Be flexible when necessary




FEcological Research

026 U.S. L TER sites
m 20 Continental /Coastal United States
m 2 Alaska

B |1 Puerto Rico

B 2 Antarctica

m |1 French Polynesia
O Funding Agency — NSF
0 20+ years of research
OIM =» IMExec = CC




LTER Tiered Trajectory for
Metadata

Metadata structure

Tiered Trajectory

Metadata completeness

v

mini
e Datad

through ma
searches

« Data and metadata
access requires human
intervention

Discovery Access Usability
= » Unstructured, online  Establish data access | » Unstructured,
Tler 1 site catalog with policy machine-readable

metadata and data

« Data use requires
human intervention

Tier 2

* Online, enhanced
metadata with
consistent internal
structure

« Data discovery
through machine search

* Automated access to

« Structured,
comprehensive
metadata and data
« Data use does not
require human
intervention

Tier 3

* Discovery-enabling
metadata structured in
EML

« Data discovery
integrated across
network

metadata structur
EML

* Data access is
integrated across
network

« Complete validated
EML

Data analysis is
grated across the

Future
Outcome

Semantic-based
discovery through
machine-based
searches

Data access through a
knowledge-based
query process




O O O O O O

Identification
Discovery
Evaluation
Access
Integration

Semantic Use

LL.TER Best Practices

Completeness Level

Description and Major Elements Added

1: Identification

Iinimum content for adequate data set discovery in a general
cataloging system or repository (functionally equivalent to LTER
DTOCY:
o title
creator
contact
publizher
pubDate
keywords
abstract (recommended)
® dataset/distribution (L e url for general dataset information)

2: Discovery

Lewel 1 content, plus coverage information to support targeted
searches

* geographicCoverage
* taxonomicCoverage
s temporalCoverage

3: Evaluation

Level 2 content, plus data set details to enable end-user evaluation of
the methodology and data entities:

®*  project
*  methods
*  entity

*  attributes (strongly recommended, as possible)
® intellectualRights

4: Access

Level 3 content plus data access details to support computer-assisted
data retrieval:

®  access
s physical

5: Integration

Level 4 content plus complete attribute and QA/QC details to support
computer-assisted data integration and re-sampling

s attribute {required)

*  measurementScale

*  units

*  constraint

*  gualityControl

G6: Semantic Use

Lewvel 5 content plus semantic information {currently under
development by SEEE, and may require extension to the ENML
schema)




In this session we will discuss...

O Metadata: what are they? and why should they be
created?

O Metadata standards: why do we need them?

O Metadata tools: what’s out there to help?

O Creating metadata: just how much work 1s this?
O Finding and evaluating metadata: what is good?

O Metadata resources: what’s out there?




S &K Finding & evaluating

metadata

what 1s good?




Finding Data & Metadata
O Colleagues

O Scientific literature
O WWW searches

O Data and metadata registries
m Global Change Master Directory

O Metadata Clearinghouses

m National Biological Information Infrastructure
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NBII Clearinghouse Nodes to Query

Select one or more NBII Clearinghouse nodes in the list below. You may query multiple nodes
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MNEI WMetadata Clearinghouse

Eastern Sierra Geospatial Data Clearinghouse
ErAN Data Set Library (Environment Canada Server) —
Mational Wetlands Research Center (NWREC) Clearinghouse Node

OMRC Clearinghouse for the Qlympic Feninsula ;l
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Finding Data & Metad
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through field-based science rine, Montane, Terrestrial, Tundra, Urban,
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Description: OBFS includes
about 200 member stations Log in Problems?
from Morth America, as well Mew User? Sign Up!
as about 100 individuals who
are associated with field OBFS Events
stations, Each field station is
associated with sorme tract of
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research and teaching in the
natural world, OBFS stations
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Finding Data & Metadata

SRR - el )z Flrefes @Eﬂ
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At

KNB

You can perform a
simple search by
either clicking on

E3)

KNB Data

KMNB Home Data People Informatics Biocomplexity Education Software

given keyword or
typing in your own

You are NOT logged in (Login), vou may search the KMB without being logged into your account, but will
have access only to "public" data (see "login & registration”)

nter a search phrase (e g. biodiversity) to search for data sets in the KNE, or click "advanced search " to
nter more-detalled search criteria, or simply browse by category using the links below,

EbiDdiVEI’Sily | [ Search KMNB ] » adwvanced search «

Measurements
Biomass, Carbon, Chlorophyll, GIS, Mitrate, Mutrients,

Taxonomy

Amphibian, Bird, Fish, Fungus, Invertebrate, Mammal,

Microbe, Plant, Reptile, Virus

Level of Organization
Molecule, Cell, Organism, Population, Community,
Landscape, Ecosystern, Global

Ecology

Competition, Decomposition, Disturbance,
Endangered Species, Herbivory, Invasive Species, MNutrient
Cycling, Parasitism, Population Dynamics, Predation,
Productivity, Succession, Symbiosis, Trophic Dynamics

Precipitation, Temperature, Radiation, Weather

Evolution
Aadaptation, Evolution, Extinction, Genetics, Mutation,
Selection, Speciation, Survival

Habitat
Alpine, Freshwater, Benthic, Desert, Estuary, Forest,

Grassland, Marine, Montane, Terrestrial, Tundra, Urban,
Wetland

; Thaiting for metacat.nCeqs ucsh edu..




S&K Finding Data & Metadata
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Ay Field
Author Last Mame

Or, You can perform an advanced search Bt 58
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Search Results

aaay

it
| File Edt View Go Eookmams Tools Help &
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31

data packages found

[~]

» Amphibian and reptile species for the Pymatuning area

ID: obfs.334.2

» A survey of the aquatic vascular plants of seven natural lakes in
Northwestern Pennsylvania

IL: obfs.338.2

» Bird species for the Pymatuning area

ID: obifs.328.2

#» Browns Creek, stream and groundwater temperatures

ID: obfsZ.366.1

» Fire severity research of 2002 Wulin Fire in Taiwan data created by
fire lab of Taiwan Forestry Research Institute

IDS wfridm. 3w

# Fish species for the Pymatuning area

ID: obfs.33Z2.2

» Global elevational distributions of small mammals

Anderson
Joanne M, Anderson

Andersan

Andersan
Andersan

Joanne M, Anderson

Anderson

Joanne M, Anderson

Anderson

almendinger

Lin

Andersan
Joanne M, Anderson
anderson

McCain

(PAY Pymatuning
Laboratory of Ecology

(P&Y Pymatuning
Laboratory of Ecology

(P&Y Pymatuning
Laboratory of Ecology

St Croix Watershed
Research Station

Tamwan Forestry
Research Instituts

(PAY Pyrmiatuning
Labaratory of Ecology

Mational Center for
Ecolagical analysis

species list
Pennsylvania
Pyrnatuning
biadiversity

aguatic plants
species list
biodiversity
Pennsylvania
lake

Fyrmatuning
biodiversity
species list
Pennsylvania

Urbanization
Rivers/Streams
Water Ternperature
Rivers/Stream Habitat
Trout

fire severity
satallite image
fire intensity
fire ecology

FPennsylvania
Pyrnatuning
biodiversity
species list

elevation

range ]




O Data Set
O Data Table |

O Xml files

Associated Metadata
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- <dataset scope="document">
=alternateldentifier=ATG-GFCED-0504
- <title=
Eenthic chlorophyll, density, porosity, an
near the Satilla River from June and &,
=ftitle>
- <creator scope="document">
<orgamzationName>=>Georgia Coastal
- <address scope="document">
“delivervPomt>Dept. of Marine 3o
<delivervPomt=>TTniversity of Georgl
<city=Athens</city>
“almmistrativeArea™Georgia</ady
“postalCode=320602-3636</postal
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Identifier: knb-ter-gee.114.4
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| Mame

Column Label

Definition

Type of

| ¥alue

Measurement
Type

Measurement

Domain

Missing ¥Yalue
Code
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Report

ion Mumber:

Year

Year of
sample
collection

integer

datetime

Format |

Precision |1

Code MaM
value not

Expl recarded
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@

rirnoer
integer integer string integer string float
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Benthic chlorophyll, density, porosity, and organic content concentrations in surficial estuarine intertidal sediments at
sites on Sapelo Island and near the Satilla River from June and August 2002
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In this session we will discuss...

O Metadata: what are they? and why should they be
created?

O Metadata standards: why do we need them?

O Metadata tools: what’s out there to help?

O Creating metadata: Just how much work 1s this?
O Finding and evaluating metadata: what is good?

O Metadata resources: what’s out there?




Finding and evaluating
metadata

what 1s good?
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Evaluating Metadata




Frequently-anticipated questions:

* what does this data set describe?
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* Who produced the data set?

How should thus data set be cited?

“What ceomraphic area does the data set cower?
What does it loolk lkce?

Dices the data set descrbe condittons durine a particular time p
“What 1= the ceneral form of this data set”

How does the data set represent seooraphic features?
How does the data set describe sceographic featwres?
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o “Why was the data set created?

Who are the ononators of the data set?
Whe also contnbuted to the data set?
To whom should users address questions about the data?

* How was the data set created?

1.
2.

wn=0s0nv3p

“where did the data come from”
“What chanees have been made?

N=0 = e

*» How reliable are the data: what problems remeam mn the data set?

1.

Lokl

How well have the observations been checleed?

How accurate are the ceooraphic locabons? &

How accurate are the heiwchts or depthsY

Where are the saps i the dataV What 15 rmussmne’?

How consistent are the relationships among the data, includme topolooy




Evaluation Service
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EML ID and References Parser

KNB Home  Data People Informatics Biocomplexity Education Software

This parser will validate that your EML instance file conforms to the rules set forth in the EML spec. It also runs a S&% validation parse to
check if your document is schema valid according to the EML schemas,

Browse the file you would like to validate in the space below and click 'subrit’, If you would like a file to play with, you can download this
sample EML file,

File Name:| |[ Browse. .. ]

Parse Document

OR,.. You can paste the text of your file in herea:

Parse Document

! Dohe

http:/ /knb.ecoinformatics.org/emlparser/index.html




Evaluation (n short

O Do the who? what? where? why? and how? of the data as
documented in the metadata meet your particular needs?
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Metadata resources

what’s out there?




Resources

0O http:/ /www.nbii.gov

O http:/ /www.megrin.org/

0O http:/ /www.eurogi.org

0O http:/ /www.dlib.org

0O http:/ /knb.ecoinformatics.org
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O Michener, W.K. 2000. Metadata. In: Ecological Data:
Design, Management and Processing. (eds. W.K. Michener &
J.W. Brunt), pp. 92-116. Blackwell Science, Oxford,
United Kingdom.

O Michener, W.K., ].W. Brunt, J.J. Helly, T.B. Kirchner, and
S.G. Stafford. 1997. Nongeospatial metadata for the
ecological sciences. Ecological Applications 7(1):330-342.




