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The Ecoinformatics

Challenge:

e Can we make information available to
ecologists:

— In ways they can locate the information they
need?

— With information in forms they can readily
use?

e How can we assure that the information
IS current and accurate?
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Why Metadata?

4

Metadata is heeded to reach our goals:

e Enabling new scientific approaches by
making data available

— Regional and Global Analyses
— Multi-disciplinary syntheses
— Multi-factorial analyses

e Creating data that is still useful 20-years
or more into the future



Increasing value of data
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Evolution of Data Sharing
- Traditional Model

Data Use Lose or
Collection Data Discard Data

ﬂ

Publications
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Evolution of Data Sharing
— A New Model

N

Data
Collection

Use [ Data and

Data Metadata

u *Regional Analyses
*Global Change

Publications sLong-term Studies
eSynthesis
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V' A Metadata

e Data Discovery

— Scientists need to be able to identify important
data sets

e Data Retrieval

.

— Scientists need know how and where to access
data

e Data Use

— Scientists need to know enough details about how
the how the data were collected and stored
e Data Archiving

— Ecological data can grow more valuable with
time, but only if the critical information required to
retrieve and interpret the data remains available



Metadata Uses

Levels of secondary data utilization and
associated metadata content

Level II:
Level I: searchable and Level III:
exchange with third party publishable and

Metadata descriptor classes expert colleague data reuse auditable
I. Data set descriptors X X X
[I. Research origin descriptors X X
[TI. Data set status and accessibility X X
IV. Data structural descriptors X X X
V. Supplemental descriptors X

Michener et al. 1997 —- NONGEOSPATIAL METADATA
FOR THE ECOLOGICAL SCIENCES, Ecological
Applications Vol. 7, No. 1, pp. 330-342.
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Challenges

4

e Entropy Is not easily conquered! The
natural tendency is towards increasing
disorder (2"9 law of thermodynamics)

e The diversity of ecological data
— Genome data is much simpler!

e The diversity of users and uses to which
data will be put



Information Content

The Challenge: Fighting

Data Entro PY (Michener et al. 1997)

/ Time of publication

/ Specific details

General detalls

Retirement or

/ career change

Accident




&% Existing Metadata
Wk Standards

.

e General Standards
— Dublin Core - designed for publications

e Spatial Metadata
— SO 19115 - International Standard

— FGDC (Federal Geographic Data
Committee)

e Taxonomic & Collection Data
— Darwin Core

e Catalog
— Directory Interchange Format (DIF)
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Common Elements

4

e Each of the existing metadata standards
iIncludes:
— Who - information on who to contact
— What — a description of the available item

e Some include:
— Where - geographical locations
— When - dates and times

e Standards vary widely in the degree of
structure from free text to XML and database
schema

The wonderful thing about standards is that there are so
many of them to choose from..... - Anonymous



ﬁ% Metadata — Two

Wk examples
Benson, Barbara Trout Lake Temperature
Trout Lake Temperature Water temperature
Water temperature data was collected
data was collected hourly at Trout Lake
hourly at Trout Lake from January 1, 2005
to December 31,
2005
Collected by Barbara
Benson

Both metadata documents are readable by humans, can’t be processed by a
computer into new forms because both the content and structure are different




OBFS Metadata — Content
W A Standardized
Originator: Benson, Barbara Trout Lake Temperature
Trout Lake Temperature Water temperature data
Water temperature data was collected hourly at
was collected hourly at Trout Lake
Trout Lake Time period: January 1,
Start Date: January 1, 2005 2005 to December 31,
End Date: December 31, 2005
2005 Originator: Benson, Barbara

Now both metadata documents have the same content — title, originator, etc.
but it still can’t be automatically processed by a computer because the
structure is different



“ﬁﬁﬁg Metadata — Structure

F
‘W A Standardized

<title>Trout Lake Temperature</title> <title>Trout Lake Temperature</title>

L%

<originator> <originator>

<namelast>Benson</namelast> <namelast>Benson</namelast>

<namefirst>Barbara</namefirst> <namefirst>Barbara</namefirst>

</originator> </originator>

<abstract>Water temperature data <abstract>Water temperature data
was collected hourly at Trout was collected hourly at Trout
Lake</abstract> Lake </abstract>

<date> <date>

<start>January 1, 2005</start> <start>January 1, 2005</start>

<end>December 31, 2005</end> <end>December 31, 2005</end>

</date> </date>

With standardized content and structure, computers can automatically
extract information from the metadata!



Why Ecological Metadata

- Language?

e Other existing standards do not support
the development of interoperable
systems
— Lack needed structure

— Lack needed content to support automated
access to common ecological data formats
(e.g., delimited text, formatted text, SOQL
databases)




Introduction to Ecological
*Metadata Language
(EML)

e Currently EML version 2.01 is being
Implemented by US LTER sites

e EML uses eXtensible Markup Language
(XML) schema to define content and
structure

e The EML standard is made up of a
number of different modules




SaF% EML 2.01 - Maijor
Wk Modules

e eml-resource -- bibliographic info

e eml-party -- people and organizations
e eml-entity -- file/object info

e eml-attribute -- variable/attribute info
e eml-access -- access control

e eml-distribution -- distribution info
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Resource:eml-dataset

keywordset

eml-coverage

-y

. eml-project

e EML -Ecological —
Metadata eml-distribution

Lang uage —_ Entity::table

different EML emkprotocol
modules are eml-attribute
nested within

other modules

eml-protocol

eml-physical

— Entity::spatialVector

eml-Attribute

eml-spatialReference

—| Eml-physical
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= Ll list of EML 2.01

Modules

e eml

e eml-access

e eml-attribute
e eml-constraint
e eml-coverage
e eml-dataset
e eml-dataTable
e eml-entity

e eml-literature
e eml-methods
e eml-party

eml-physical
eml-project
eml-protocol
eml-resource
eml-software
eml-spatialRaster
eml-spatialReference
eml-spatialVector
eml-storedProcedure
eml-text

eml-view
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2. Overview of EML modules and their use
2.1. Module Overview Foreword
2.2, Root-level structure
2.2.1, The eml| module - A metadata container
2.2.2. The eml-resource module - Base information for all resources

2.3, Top-level resources EML
2.3.1, The Eml-qﬂtﬂﬂet module - Dataset Specifi!:.infurmatiup Documentation
2.3.2, The eml-literature module - Citation specific information d 15 h
23,3, The eml-software module - Software specific information escribes eac

2.3.4. The eml-protocol module - Research protocol specific information module and how
2.4, Supporting Modules - Adding detail to top-level resources it is used
2.4.1. The eml-access module - Access control rules for resources
2.4.2. The eml-physical module - Physical file format
2.4.3. The eml-party module - People and organization information
2.4.4, The eml-coverage module - Geographic, temporal, and taxonomic extents of resources
2.4.5. The eml-project module - Research context information for resources
2,46, The eml-methods module - Methodological information for resources
2.5, Data organization - Modules describing dataset structures
2.5.1. The eml-entity module - Entity level information within datasets
2.5.2, The eml-attribute module - Attribute level information within dataset entities
2.59.3. The eml-constraint module - Relationships among and within dataset entities
2.6, Entity types - Detailed information for discipline specific entities
2.6.1. The eml-dataTable module - Logical information about data table entities
2.6.2, The eml-spatialRaster module - Logical information about regularly gridded geospatial image data
2.6.3. The eml-spatial¥ector module - Logical information about non-gridded geospatial image data
2.6.4, Schema for validating spatial referencing descriptions.
2.6.5. The eml-storedProcedure module - Data tables resulting from procedures stored in a database
2.6.6. The eml-view module - Data tables resulting from a database query
2.7, Utility modules - Metadata documentation enhancements
2.7.1. The eml-text module - Text field formatting
2.7.2. Dependency Chart
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@est Practices LTER '~ ' || http:/fknb. ecoinformatics, argfsoftwarefemlfeml-2,0. 1 feml-dat - ‘ s“c::::: U @ rif

~4 Setup E-mail %% 47 MNetscape.com [ESInside Netscape
2005 LTER L., | ESA =Mest.., L] hebped 7 Bkl || ecoinfarmat. .. || eml-datasst Documentation W x|

Content of this field:

Elements:
A choice of {
& sequence of [
res:ResourceGroup
purpose
maintenance
contact
publisher
pubPlace
methods
project
access
A choice of {
dataTable
R
spatialRaster
OF
spatialvector
OF
storedProcedure
OF
view
OR
otherEntity

td Find: |EML

Description of this field:

Use: How many: DatasetType is the base type for the dataset element. The dataset field
gncompasses all information about a single dataset, A dataset is defined as all
of the information describing a data collection event, This event may take place
over some period of time and include many actual collections (a time series ar
remote sensing application) or it could be just one actual collection (a day in the

optional field),

optional

required unhounded

optional

optional

optional

- EML documents consist of nested

" modules each of which have OPTIONAL
~ and REQUIRED elements.

Here is the EML specification for a

... dataset.

(&) Find Mext (2 Find Previous [=| Highlight [ ] Match case

'&J, | http:ifknb. ecoinformatics. orgfsoftware/emlieml-2.0. 1 feml-dataset, htmlDataset Type




EI\/IL Diagram

emil E'_(_“._:EI_E

ds:DatasetType | '
— dataset El——li—" EI—) | Data

—

cit:CitationType I_ L Ite ratu re
— citation [%}—Ii—*’EEI— | Cltatl OnS

—1

= m. SoftwareType ‘h SOftware &
— software EI—I{—" EI—) _! MOdEIS

| prot:ProtocolType |
— protocol [%]—I—(—*’EEI— |

— Procedures &
Protocols
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Level of Data Use

High i Ecological
A resampliing Metadata
Language
reuse >
interoperability
Metadata Content
Content Standards exchange
FGDC Spatial
publication Metadata
colleagal
indexing
Low | personal | Traditional Ecological Practice DIE
Low » Hich
Metadata 5
Structure

Modified from Slide by James Brunt
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Producing EML

4

EML documents can be created in a
variety of ways. These include:

e General XML Editors (e.g., oXygen, XMLspy)
e Customized XML Editors (e.g., Morpho)

e Output from metadata stored In
databases

e Metadata stored in specialized
spreadsheets
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0
b

ensed to sinia : o

File Edt Find Perspective Options Tools Debugger Document  Window  Help

e

7 EHEE e C
J oo Mk SR 9 ¢ g 0 04@ © Generic XML Editor —
o HM 2 5B ﬂLMLTOQDD1C><mI|
wProject xpr ﬂ .ﬂ' g I‘\!z:l % '\!ﬁ =5 E&] 3 g <0Xygen/>
=7l version="1.0" encoding="UUTF-8"%=
= =amleaml "knh-ler-ver VCROT0TE 1107211947 “CR"
"emlifecoinformatics. orgidataset2.0.1"

1

2

]

4 "emlfecainfarmatics.argieml-2.0.1"

] "hitp i xml-cml orgfschemarstmml”
]
7
]
]

"hitpcifaeates 3 arglf2001 EMLSchema-instance”
"emlifecainformatics. orafeml-2.0.1 hitpoiface-ter.marsci.uga.edwiterfilesischemasieml-201/emlxsd"=
=  =dataget "LMLT o009 " "R
=alternateldentifier=LMLT 09001 C=rfalternateldentifier=
1o =title=A study of water guality conditions in the tidal creeks of Marthampton County, Ws=Htitle=
1= agreators
12 = =individualMame=
13 =givenMame=Luis=foiventames= - . =
14 =surkHame=Lagera=isurtames= Ed t P
15 =lindividualMame:= I Ing ane
16 =fcreatar=
17 = =metadataProvider=

|2

| £

‘_ ----------- 18 =organizationtame=virginia Coast Reserve Long-Term Ecological Research Project=farganizationMames=
; 18 = =gddress=
Outline . . & 20 =deliveryPoint=Department of Environmental Sciences, University of Virginia, 291 McCormick Road, PO Box 4001 23=fdeliveryF
= @ datazet "LhL7OI001C" ~ 21 =city=Charlottesville=city=
- @ alternateldentifier LML70800° =administrativeArea=VA=fadministrativedrea=
@ title & =stucy of water guality {pnstaICUdeﬂEQDd 41 ESdInnstaICndEb
@ crestor
® metadataProvider
- @ pubDste 1933-03-01 =phone "oic N aV|gat| On Pane
I @ keywordSet =phone 1
@ irtellectualiRights =onlinelrl=hitp: it vorliter virginia.edu=fonlineUrl=
£ @ distribution 29 =imetadataProviders
---. COvEerage 30 =pubDate=18993-03-01 =/pubDate=
[ @ mairtenance 31 | =keywardSet=
[+ @ cortact N 32 =keyword "therme"=MNutrient Moverments =/kenvword =
[+ @ cortact “im" 32 =keyword "therme"=0rganic Matter=fkeyward=
(- @ publisher 34 =keyword "theme"=Eastern Shore=fkeyword=
i @ pubPlace Charlottesvile, Wirg ¥ T ¢ ’ . —— — T | 3
< | >

J\Documents and Setkingsijhp7e)\Deskkop\LMLFC9001C . xml '_earn completed |'|,uEII33C 1:1
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. LTER Dataset Information

LTER site acronym
Metacat package ID
Dataset LTER Identification Mumber
Dataset Title
Dataset Creator Salutation
Dataset Creator First Name
Dataset Creator Last Mame
Dataset Creator Organization MName
Dataset Creator Fosition Mame
Dataset Creator Mail Street Address
Dataset Creatar Mail City
Dataset Creator Mail State
Dataset Creator Mail Zip Code
Dataset Creator Mail Country
Dataset Creator Woice Telephone
Dataset Creator Facsimile Telephone
Dataset Creator Electronic Mail Address
Dataset Creator URL

+ Dataset Creator
Dataset Abstract
Dataset Keywaords
Dataset KeywordThesaurus
Dataset Geographic Description
Dataset West Bounding Coordinate
Dataset East Bounding Coordinate
Dataset Morth Bounding Coordinate
Dataset South Bounding Coordinate
Dataset Beginning Temparal Caoverage Date
Dataset Ending Termporal Coverage Date
Dataset Taxon Rank Mame
Dataset Taxon Rank Walue
Dataset Common Taxon Mames

+ Dataset Coverage (Geographic, Temporal, Taxonomic)
| 51 |Dataset Intellectual Rights

Dataset Download URL

Dataset Offling Medium Mame

Dataset Offline Medium Density

Dataset Offline Medium Density Units

Dataset Offling Medium Yaolurme

Dataset Offling Medium Format
+-Dataset Distribution

Dataset Associated Party First Name

Matasat Asanriated Pary | ast Blamea

IFCE

LT ND (Grahl 001.1

LT ND Grahl 001

Taylor Slough Water Cluality Data for 2000-2001

Oir.

Daniel

Childers

Florida Coastal Everglades LTER Prograr

SERC|OE 148|Florida International University|University Park

ECS|253|Florida International University|L

h: i v
Miami

T

FL FL

33199 33199

USA LISA
305-343-3101 305-345-6054
J05-3458-1966 J05-345-4095

childers@Efiu edu

frelteriiu. edu

hittp: fwenew fiu edud~ecosy st

http: Afcelter fin.eduf

Water quality samples are being collected using ISCO

inorganic nutrients

water quality

b

Shark River Slough Transect within Everglades MNational Park

-51.07794623

-B0. 727 42505

2576145171

2536462994

= 2000-10-31

2001-11-19

Excel spreadsheet for

EML

create EML document

Processed by a program to

Tirm

[Srahl

7] 1 3 NP\GeneraI Metadata / MethodsCitation / MethodsProtocol ¢ ResearchProjects # DataTable / References # IMUse only 4 Units IM Use Only £
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Morpho

Owner Details
You can pick from one of the earlier entries that you have made.

Salutstion:
First Mame:

Onenf  Last Mame:

the o
ree Organization:
TEEMIEE Position Mame:

Address 1:
Address 2;
City: State:
Postal Code: Country:
Fhare: Fax:
Email: Online URL:

Specialized Tool -

Enter a description of the geographic coverage. Enter a general description of the geographic area in which the data were
collected. This can be a simple place name (e.d., Santa Barbara) or & fuller description.

De=scription:

Set the geographic coordinates which bound the coverage: Latitude and longitude values are used to creste a 'hounding
hox' containing the region of interest. Drag or click on the map and then edit the text boxes if necessary. [Default ertries are in
fractional degrees. To enter in degreeshninutesizeconds, simply type a space between the degrees, minutes, and seconds values)

Bounding Box:

Mamed Regions:

[Eelize] Jaguar Creek

[Mamibiz] Gobakeb Training and Research Certre
Angelo Coast Range Reserve UCHRS

Ano Muevo lzland Reserve UCNRES

Artic: LTER [ARC)

Baftimore Ecosystem Study LTER (BES)

Rrrdana Marine Racsarua LITRIRS

<

Click to add current selection to list.

Click to remove selected region from list.

Click to =art the list of locations.

450N
Q0.0 900 E
450 5
[ Zoam In ][ Zoom Dut ]
@BoxTooI OPointTool

CR Cancel




r KHB :: The Knowledge Hetwork for Biocomplexity - Metscape B

4 O 1" | |Clnewtons laws = J | L] httptifknb. ecoinformatics. orgfindex. jsp GO | ﬁﬂ#ﬂ” v )
Personal [ 66° © _< Webmail £ i+ 4 MNetscape.com | Inside Metscape~ | EML - documents & best practices = | Science_Search=
= —
|_ | | IaI'web of Kno... | [ MOMGEQSPATL.., | [ Display Image | ] ecainformatics.... | L] EME: The Knowledge Metwork Far ... Q X | -

The Knowledge Network for Biocomplexity

 KNB )

The Knowledge Network for Biocomplexity (KNB) is a national network intended to facilitate ecological and environmental
research on biocomplexity. For scientists, the KNB is an efficient way to discover, access, interpret, integrate and analyvze
complex ecological data from a highly-distributed set of field stations, laboratories, research sites, and individual
researchers,

News

+ e have added a list of sites using KMB software.

+ Y'e are now accepting nominations for the inclusion of particularly valuable ecological data sets within the KNB.

+ Slides are available for the Second KNB Data Management Tools Workshop, which was held February 2-4, 2005,
+ Slides are available for the First KMB Data Management Tools Workshop, which was held September 28-30, 2004,

search for data on the KNB

You are MOT logged in {Login). You may search the KNE without being logged into your account, but will
hawve access only to "public” data {see "login & registration")

Enter a search phrase (e.q. biodiversity) to search for data sets in the KMNB, or click "advanced search " to
enter more-detailed search criteria, or simply browse by category using the links below,

Bird Search KNB » advanced search «

METACAT Is aspecialized database that
provides search and management capabillities

Lewel of Organization Ewolution

for EML documents

'&;| Dane | | @ Site Status Hot Verified ]|
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—
l_ ;'ﬂ L] || http:fimetacat.n...es_dataset. 160.1 @X| L1 A

Using EML - Display

- <eml: eml packageld="160" scope="system" system="ces_dataset"
xsi:schemal ocation="eml/fecoinformatics. orgfeml-2. 0.0 httpfces asu eduemler
- =dataset id="160" systemn="ces_datazet" scope="document">
=alternateldentifier systemn="ces_dataset">160</alternateldentifier=
<title=Bird pomt census locations</title=>
- <creator 1d="20" system="ces_party" scope="document">
- <individualName >
sgvenVame>EBeverly</@venName>
<smName>Eambo</smName>
</mdividualName >
<orgamzationVame=Arizona State Tniversity</orgamzationN ame>
- <address scope="document"=
<delveryPoint=FO Box 873211</deliveryPoint>
<delveryPomnt>Center for Environmental Studies</dehveryPoint>
<city=Tempe<icity=
<admmistrative Area>AZ<fadministranve Area=
=postalCode>85287-3211</postal Code>
<faddress>
<fcreator=
- <creator 1Wd="29" system="ces_party" scope="document">
- <mdividualName>
=givenName > Christopher</givenName=
<swName=Putham</surlName >
</individual N ame =
<posiionName>Eesearch Technician</positionTame>
<orgamzationName=Arizona State University</orgamzationN ame>

- =aidress scope="document">
dalirrman e D d = TH T T oaer @73 2707 1~ S Al T Dlaam =

|

L

XSLT
Translation

154

<
ﬁ | Done

3| 4% Metscape.cam

i 1 || http:fimetacat.n... edufknbimetacat @X|

»

‘ fleteed Biocomplexity Data Search

.\_K N B_/. Home
Data Set Description

Identifier: 160
Catal

ataing ces_dataset
Systemm:
Alternate
Identifier: 160

Title:
Publication
Date:

Bird point census locations
2004
Data Set Owner({s):

Individual: Beverly Rambo
Organization: Arizona State University

Address: PO Box 873211,
Center for Environmental Studies,
Tempe, AZ 85287-3211
Individual:  Christopher Putnam
Position: Research Technician

Drganization: Arizona State University

Address: PO Box 873211,
Center for Environmental Studies,
Tempe, &7 B5287-3211

Phiore: [480) 965-4642 (voice)

Phone: (480) 965-2027 (fax)

<

|

£

'i',;| javascript:submitform('read’, document. ces_dataset_160_1)
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O B FS |G est Practices LTER (- J »
e I I l a l e jemna"_: T4 =4 Setup E-mail 5| 5% Netscape .com
L | (il L1 |1 heepifimetacat.n, . edufknbfmetacat &9 | L]
w -~
N / feie-d Biocomplexity Data Search

| KN B Shine

Data Set Description

Identifier: 160 r

Dataset Details - Ne
Catalog

]
ces_dataset
. System: - - |Gl st Practices LTER: = J | & httpffges-er.marsci. gl »
Alternate
160 Personal v

Identifier: T4 =4 Setup E-mail 3| 4% Wetscape.com [EalInside Metscape

Title: Bird point censif—

upon the XSLT | s

f
s
Individual:  Bewverly Rambua| *“",

Organization: Arizona State U ‘(W Data » Data Catalog > Data Set Summary
Address: PO Box B73211)

te m p I ate L GCE-LTER Data Set Summary  ,,_, .=

Position: Research Techn Accession: INS-GCEM-0108 Theme: Terrestrial Insect Ecology

Organization: Arizona State U Originator:  Steven C. Pennings

Address: PO Box 873211
Center for Envir] Title: Fall 2001 grasshopper monitoring -- mid-marsh grasshopper abundance and
’ Tempe, AZ 8524 species diversity at esght GCE LTER sampling sites

Phone: (480) 965-4642

B 11 £ Dataset Details 91 L]

A~

Home Page | Search |

| Research | B graphy | Data | Education | Personnel | Pro

Abstract:  Grasshopper b e e
sampling sites wit]r View Details - Mets

< .
area in August 20 a 5 .
y o] est Practices LTER [ hitpzfseinet. asu. edufl 7
&, [ pone {ransects randomt ey -y
P | -
grasshoppers obsq rmmr’ 7 14 =4 Setup E-mail % 4T Netscape.com [ElInsids Netscaps
species, if possiblg

inwertebrate mont] " d L LI L) view Details @ x| E
long-term changes

Key Words:  abundance, grascH SE’Net‘m’
Orphulella pelidna) ﬂ Southwest Envirenmental Information Network
-

Schistocerca obsd

Phone: (480} 965-8087)

LTER Core  Population Studies|  NewSENetAccount [ ] Abowt Help ]
Area:
study Type: Monitoring More Information
B Research
O 17 Aavm 00T +e ] Datasets

|dentifier: 258 Cataloging Systern:  ces_dataset
Title:  Bird surveys in local parks in the CAP-LTER study area

< Literature
Protocols

@| hittp: fface-lter. marsci.uga eduflterfaspidbjdatad

Originator(s):

]
Ann Kinzig, Assistant Professor, Arizona State University, PO BOX 874501,
Create a SEINet account School of Life Sciences, , AZ, 85287-4501. voice: (480) 965-8838 fax (480)
feate e ‘“'“ " 965-7519 akinzFig@asu edu

Chris AMartin, Associate Professor, Arizona State University, 7001 E
williams Field Rd., Bidg. 130, Urhan Horticulture Pragram, , AZ, 85212
woice: (480) 727-1247 chris martin@asu edu

Louis Machabee, Post Doctoral Research Associate, Arizona State
University, PO Box 873211, International Institute for Sustainahility, , AZ,
85287-3211 waice: (480) 727-6754 fax: (480) 865-8087

Louis.Machabee@asy edu

Paige S Warren, Research Assistant Professor, University of
Massachusetts-Amherst, Holdswarth Hall, Matural Resources

]
Conservation, , MA, 01003, voice: 413 545 0061
pewarren@fonyild umass edu
Publication date: 2005

Ahstract,

Our central objective is to use small, neighborhood parks in Phoenix
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e For metadata to be used to
automatically generate or configure
analysis tools, it needs to contain the
detalls required by those tools

— Lists of attributes/variables
— Information on storage or access formats

e Need to provide a reliable structure so
that those detalls can be
automatically extracted
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4 est Prasctices LTER ~ELLLE bt fwsees. werkes

' i o e

e+ Setup Email o T Netscape.com [@insde Netscape

- 3 it s k. sk _iwvCROG054 @) %

- .|
— CROA05 3 R a
X - 1 httpl rarsen uga edulter
- avet ol RHB054" 3
=alternateldentifier=VCEIE054 </alternare Ldentifier>
I e
p i _.»'

dwood Mammal Trapping Data, Charlotteswlle, VA, 1974-1578

<ftitle>
- Sereator>
=individual Mame>
=salutation=Tr

< Name>Dueser<fsm Nane>

“hndividuallTune>

- <address=>
- <deliveryFoint> aW
Utah State University, Cof of Matural Resources
. E M L efdeliveryPoint>
<city>Logan</city=>
=adminisiative Area>TT</administative Avea>

<faddress>

=
“phone phonetype="yoice >{435) 797.2445
ral l S O r I I I a I O I l S are <elecmonichlailAddress=dueser@ee usu edu<felecmonicMailAddress=
<leveator>

- Sereators
= “individual¥ ame=
egivenName > Eebert</givenlN ame>
™

not restricted to P e
documents for
Viewing_ They can [T — PR ————————_

COMMENT This is a sample SP35 program for reading dataset VCRS9G5054.
COMMENT You will need to edit in the specific nsme of the data file below.
COMMEMNT

TITLE 'VCR98054 - Birdwood Mamm=l Trapping Data, Charlottesville, WA, 1974-19278'.
COMMENT Data from the Virginia Coast Reserve Long Term Ecological
COMMENT Research Site (http://www.vcrlter.virginia.edu). Support from NSF

COMMEMT Grants BE3R-5702333-06, DEE-S9211772, DEE-5411374 and DEBE-00S0351.
COMMENT Dataset ID:WCRS95054

COMMENT Dataset Title (Identity):Birdwood Msmmal Trapping Data, Charlottesville, VA,
rea e ro ra S COMMENT: Dataset Contacts: Raymond D. Dusser jdueserfee . usu.edu), Robert K. Rose, .
C I I I COMMENT: Dataset Originators (Authors): Raymond D. Dueser {dueserficc.usu.edu) , Robe

COMMENT General Location Where Data Was Collected: Birdwood estate, Rt 250 E, Charlc
COMMENT Form of the Data: Column

]
I Or p rOC‘ ’SSI I lg l I I‘ ! COMMENT Fill in the nawe of the data file in the line below.

COMMENT WARNING these varisbles should be reordered to match the order in the docums
COMMENT This is =& known problem that we are working on fixing!
DATAL LIST FILE= 'put_datas file name_here' FIXED /

assoclated data i

ZPECIES 9-9

|Gl est Practices LTER =] ) L] bt veriter vig 7120 >3
=% 4% Netscape.com E5Inside Metscape

|| VR LTER Datasst VCR9B0S4 - Bird... @) % | | L1

FATE1 10-10 - L]
ROW1 12-13

COL1 15-1&

TESTES 23-23

VAGINA Z5-25
NIPPLES 27-27
PUBIC Z9-29

PREG 31-31
FATEz 37-37
RAW? 304N

< >
@‘| http: i, verleer . virginia, edufcgi-binfw3-msalz/datajquery [datasetsimake _spss. htmlQDATA_ID=WCRI8054

|
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e Researchers use a wide variety of tools
to analyze data

— Spreadsheets
— Statistical Packages

e Many ecological datasets are
avallable as text files

e Therefore, we need a way to facilitate
the ingestion of data in text files into
different tools used by researchers
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EML Document

<?xml version="1.0" encoding="UTF-8"?>

<eml:eml packageld="knb-Iter-vcr.76.1" system="VCR"
xmins:ds="eml://ecoinformatics.org/dataset-2.0.1"

xmlns:eml|="eml://ecoinformatics.org/eml|-2.0.1"
xmlns:stmml="http://www.xml-
cml.org/schema/stmml"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-

instance"

xsi:schemalLocation="eml://ecoinformatics.org/e

ml-2.0.1 http://gce-
Iter.marsci.uga.edu/lter/files/schemas/emil-
201/eml.xsd">

<dataset id="76" system="VCR">
<alternateldentifier>VCR00073</alternateldentifier
<title>Water Quality - physical data</title>
<creator>
<individualName>
<salutation>Dr.</salutation>
<givenName>Robert</givenName>
<surName>Christian</surName>
</individualName>
<address>

<deliveryPoint>East Carolina University,
Department of Biology</deliveryPoint>

We need to be able to translate an EML
Document into a Statistical Program

Statistical Program

GET DATA /TYPE=TXT/
/ FILE="PUT-LOCAL-PATH-TO-DATA-FILE-HERE"

/ARRANGEMENT=Delimited
/DELIMITERS=","
/QUALIFIER=""

/VARIABLES=

SITE A DATE A TIME F10.2 SCTTEMP F SCTSAL F
SCTCOND F10.2 TEMP F REFRSAL F DOTEMP F DO F SECCHI
F DEPTH F WIND A .

execute.

VAR LABELS
VAR LABELS
VAR LABELS
VAR LABELS
VAR LABELS
VAR LABELS

mg/L".

VAR LABELS

mg/L' .

VAR LABELS
VAR LABELS
VAR LABELS

Frequencies
Frequencies
Frequencies
Descriptives
Descriptives

SITE 'SAMPLE SITE OR STATION- " .

DATE 'DATE SAMPLE COLLECTED- " .

TIME 'TIME SAMPLE COLLECTED- none'.

SCTTEMP 'TEMPERATURE BY SCT- DEGREES C' .

SCTSAL 'SALINITY BY SCT- PPT" .

DOTEMP 'TEMPERATURE BY DISSOLVED OXYGEN METER-

DO 'DISSOLVED OXYGEN BY DISSOLVED OXYGEN METER-

SECCHI 'SECCHI DEPTH- cm" .
DEPTH 'WATER DEPTH- m' .
WIND 'WIND SPEED AND DIRECTION- " .

variables=SITE /order=analysis.
variables=DATE /order=analysis.
variables=WIND /order=analysis.
variables=TIME .
variables=SCTTEMP .



The Old Way

Human-readable @
Display
/

Statistical Program

EML Document



A New Way

Researcher

Stylesheet o
or Program Statistical Program

EML Document



EML structure and content
' allow It to be created and f e——

T o) (st B e e ‘R
:

) used in many different ways e —e

 Mare infeemation

Bio Edt Fama few e
GET THANSLATE -
FILE='D: \ar k\water sheds\wikedBde_LE, dbf '
JTTFESDEF /MAF .
capuTe Area=area 10000,
variable labels area Area (ha)

if gr‘(d code-1) £ flazza’ l\ewe'lc?:d'
arid. = 2) Mo gla beve nnpﬂ Low trrensity” .

if \as:'\ulld"

if oe f dusus

if leoclazs=' Cvergreen Forest’

1t rl 1c_class="Mixed Forest

if ﬁ Te_classe'Mized Sh }'.( rub'.

if le elassa'Palustrine Forest’.

if ir.\-lu le.clazz-"Cotudring Dmergent wetland'.
1t e=ll) 1c_cla ‘- ‘Falugtrine Hrr‘rgr‘nr wetland’ .
it eel?) 1 cl Tidal Flats

i codes1l) 1e <|A\'\- Exposed La 4" (pare Soilesand)’
if codes1d) 1c_classs'water .

value labels qr‘m_rnﬂr‘
1 “pew J

2 peveloped-Low Intensity
3 'cropland

4 ‘grassland
s f
6

7 'Mized Forest

B 'Mixed Shrub/Scrub’

4 'ralustrine rorest’

10 "ESTUAring gmergent wetland’
11 "Paluit .—m nm.—.,« o et land'

12 'Tidal F
13 'Ex pD'ed Land (Bare soilesand)
14 “water

.al\.r Loheh mar ine bu wiheda? 1
ttle In




Edit  Wiew

Favaorites  Tools

Help

. — fi 5
Back ~ () \ﬂ \ELI _l\J P ! Search H:‘\?’ Favorites @3 == E < _] f‘i

55 @http:,l',l'www.nceas.ucsb.eu:lu,l'wju:unes,l'kﬂpler,l'kﬁpler-ecngrid.html | =4 Go

L
Start
o
X-Chat |RS
x|
[14:51] A
[14:51] A
[14:52] A4
ra-521 d

Ll

Quick Search

SDF Director

Go

* Humidity/Pressure Plot

Reset o

vl text vl concept

T warkflow Components

RAIN, type: doulkle cir-n |

A simple example of using EML data. First, a search is done in the Data
pane to locate an EML-described data set, which is dragged onto the
workflow canvas. The EML data source is added to the workflow, and then it
contacts the EcoGrid server to download the data and configure the ports.
After being configured, it displays the ports from the EML data source,
which are then mapped into an XY scatterplot.

ADVANCED TOOLS: KEPLER
http://kepler-project.org/

e

B TeFeor ek
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Start
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X-Chat |RS
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[14:51] A
[14:51] A
[14:52] A4
[14:52] A4

T warkflow Components

KEPLER

http://kepler-project.org/ -

:

A simple example of using EML data. First, a search is done in the Data
pane to locate an EML-described data set, which is dragged onto the
workflow canvas. The EML data source is added to the workflow, and then it
contacts the EcoGrid server to download the data and configure the ports.
After being configured, it displays the ports from the EML data source,
which are then mapped into an XY scatterplot.
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ADVANCED TOOLS: .

File Edit Special Help
XYPlotter @E@
T " T T T T T
20T * "' T
I' - : L L
- - -
15 | — 3 : 1
s S Ee,
. sageg .0
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Y Who iIs Using EML?

e US LTER Network
e Organization of Biological Field Stations (OBFS)

e Ecological Society of America, Long-Term
Studies Section

e Cyberinfrastructure Research Projects

— Knowledge Network for Bliocomplexity (KNB)

— Science Environment for Ecological Knowledge
(SEEK)



ond- () LTSS Data Registry
Studies .f’_l \
Section &

i

LTSS Home Reqistry Home Reqgister a Search for Data
Mewr Data Set

The Long-Term Studies
Section Data Registry
Includes:

Please have a look at the Guide for Completing the Data Reqgistry Fo e

your browser's Reload/Refresh function to make sure you see the late eldentification information
If you have any questions, comments or problems regarding this form, OData set owner
esaadmin@®nceas.ucsh.edu.

- eAbstract

*Denotes a required field.

Data Registry Form

Use this form to submit a new data set description for inclusion in the

eKeywords
BASIC INFORMATION (ihats this?) =Coverage (spatial, ide |
eFiret Name temporal, taxonomic) ]
eData Collection Methods
“Last Name eDataset Contact
*Data Set Title eDistribution Information
*QOrganization Name
PRINCIPAL DATA SET OWNER [What's this?) Hide
*First Name

L%i | Done
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EML Best Practices for LTER Sites

Table of Contents

Section I: Introduction

Section IT: Detailed content recommendations and example code (ie. as xl fragments) for each of the
metadata completeness levels 1-5 listed below

Section II: Recommendations for mplementation of EML optimized for the NCEAS Morpho-Metacat
system (e.g. the KNB Metacat)

Section IV: Descriptions of the various EML sample files provided with this decument

Section V: List of working group participants on whose work this document is based
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%B'is Level 1 - Identification

4

 Minimum content for adequate data set discovery
IN a general cataloging system or repository

— title

— creator

— contact

— publisher

— pubDate

— keywords

— abstract (recommended)

— dataset/distribution (i.e. url for general
dataset information)

EML Best Practices for LTER Sites — Oct. 2004



Level 2 - Discovery

e Level 1 content, plus coverage information to
support targeted searches, adding elements:

—Geographic Coverage

Taxonomic Coverage
Temporal Coverage

EML Best Practices for LTER Sites — Oct. 2004



Level 3 - Evaluation

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

— Intellectual Rights

— project

— methods

— dataTable/entityGroup
— dataTable/attributes

EML Best Practices for LTER Sites — Oct. 2004
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Level 4 - Access

e Level 3 content plus data access details to support
automated data retrieval, adding elements:

—acecess
—physical

EML Best Practices for LTER Sites — Oct. 2004
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OBFE Level 5 - Integration

4

Level 4 content plus complete attribute and quality
control details to support computer-assisted data
iIntegration and re-sampling, adding elements:

—Attribute List (full descriptions)
—Constraint
—Quality Control

EML Best Practices for LTER Sites — Oct. 2004



More Information on EML and EML-related Projects

http://www.ecoinformatics.org
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