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‘ Biological Informatics Program

[ —
nbl' National Biological Information Infrastructure T

NBII Home About NBIT Plants, Animals & Other Organisms Habitats Ecological Topics Geographic Perspectives Toolkit

BOORMARK of 50 87

- Early Detection, Rapid Response (EDRR)
A catalog of online invasive species resources, for identification, reporting, ~

expertise, occurrences, assessment, planning, and response NBLL Wildiife Disease Information Node's FS6
Faeads

NBII: RSS Sources .

NBII Mid-Atlantic Information Mode's headlines R55
Fead

MNBII Pacific Basin Information Node's Envirenmental
MNews Service RS5 Feed

NBII Southern Appalachian Information Node's RS5
Feeds

NBII Bird Conservation Node's R55 Feed

Butterflies and Moths of North America (NBII-
L. LA supported] blog on what's new in BAMONA with RSS

PROGRAM AREAS |

National Biological Information Infrastructure at a Glance News from the NBIL Blog
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Biological Informatics Program

Explore NBII's Information Regionally:
MBII examines the priorty natural resources challenges specific to various regions of the United
States, and places special emphasis on providing content relevant to those challenges. Click a

region to see a sample of the projects in that area.
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Overall Topics

o Metadata: What it is, Why itis

ou don't know

valuable where you are going...
: ! ou’ll wind up
o Challenges in Eco/Bio aelssininal

Informatics I

o FGDC Content Standard for
Digital Geospatial Metadata
(CSDGM)

Biological Data Profile
Clearinghouses

How to Write Metadata
Implementation

Beyond Discovery Metadata
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Bio/Eco Informatics and Challenges
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Modeling, Analysis,
and Synthesis

Information Technology
and Computer
Science

Differantial Equations Data managemaent

Thermodynamics Metadata management
Statistical models Data moadeling
Agent-based models Semantics and ontologies
Biclogically-inspired High Performance Computing

computing Grid systems

Scientific workflows




Informatics Challenges:

Majority of biological/ecological data is
undocumented

o Lacks information on structure and content of data

o May be impossible to understand data without
contacting the original researchers, which is
problematic over the long-term

Documentation conventions widely vary

o Requires large time investment to understand each
data set

Data loss

o Huge investments in research unavailable to future
researchers and managers



Informatics Challenges, con’t

0 Scientists are not always well trained In the
practice of data management

o Data management often not considered In
academic curriculum (young professionals)

o Fading memory of completed datasets
o Hardware/software issues
o Archiving practices not considered

o Lost data or reduced data utility due to lack of
data management practices

o Data are massively dispersed



Data from multiple disciplines

= Wide variety of data used in Ecology and Biology
o Population distribution surveys

Animal behavior data

Aerial photo surveys

Remote sensing data

Weather and Climate data

Hydrology data

Experimental data

Economics data

Human demographics

Land use and land cover data

c o 0o 0o o0 o o o o

DeHoop Nature Reserve, SA
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‘ Data Integration Challenges

= Heterogeneity impedes integration

Study A
= T Study Az White Mountains
< =  Area col. units: sg. meter
g PIRU =  Ficea rubens
EE BEPA =  Befula papyifers
date site species area count

104171993 [NE54 | PIBU | 2 | 26

g 10/3/1294|N654 | PIRU | 2 | 29 Integrated Data

10511993 | WeSd | BEPA | 1 3

gtudy  dabe site species denakity
A 109 NG54 |Pices Rubens 13.0
B AT |MESA[Pions Rubens 14.5
Etud"r B A oM (MNE54|Batula papyifers] 3.0
<= StudyB: Grean Mountalne =] IIZI-'31-'1:CI:CI3 1 |Ploaz Rubens J.E'
= = Areasampled: | 3q. meter B 05311883 1 [Betulapaopies| 1.6
LLl
é plerub =  Pices m’banli B 11714118894 1 |Picea Rubsens 8.4
g E, betpap = Betula papyifera B [117141%84] 1 |Betwspapyiferd 1.8
31 Ot 1993 1 13.5 1.6 Fromtaciata T species metadata I
g 14 Mowv 1994 1 8.4 1.8 ‘promated’ kot from study B clersity
o become nommalized 15 now data Calcukated
data using (pCcrubyoetneD using

metadata  oolumn headingsl  metadsta
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Cultural Barriers to Data Sharing

Research-based careers have reward system based
upon individual scientific output

Perceived risks of sharing data still exist

“Sharing Publication-related Data and Material”
published by the National Research Council, 2003:

o Four Principles:
Authors should include data with their publications
If it can’t be included, should be made freely available
Data should be placed in public repositories

Authors should anticipate which data/materials will be
reqguested and state where they can be obtained



Data Management

What is data management?

o Data management is the planning, execution of
policies, practices, and projects that acquire,
control, protect, deliver, and enhance the value
of data and information assets.

- DAMA International, The DAMA Guide to the Data Management Body of
Knowledge



Why Data Management?

Why data management?

Q

To understand the information needs of the enterprise and
its stakeholders

To capture, store, protect, and ensure the integrity of data
assets

To continually improve the quality of data and information
Including: data accuracy, integrity, integration, timeliness
of data capture and presentation, relevance and
usefulness of data

Ensure appropriate use of data and information

Maximize the effective use and value of data and
Information assets

- DAMA International, The DAMA Guide to the Data Management Body of Knowledge



Getting Started with Metadata...

e d )
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Topics

Deflne metadata

_ook at examples of metadata

Determine the types of information included
In a metadata record
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‘ Data Collection
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From Field Notes to Data Sets

Average Temperature of Observation for Each Species

Species Average Temperature | Number of Minimum Maximum

Temperature Standard Observations | Temperature | Temperature
Deviation

Northern 4.4 1 4.4 4.4

Red-legged

Frog

Tailed Frog 7.0 3.0 3 4 10

Arizona Toad 10.0 1 10 10

Strecker's 10.5 2.0 11 9 16

Chorus Frog

Oregon Spotted | 11.0 15.5 2 0 22

Frog

New Jersey 11.5 4.5 17 3 22

Chorus Frog

Wood Frog 12.5 5.5 897 0 28.8

Spring Peeper | 13.2 5.6 569 -1 32

Red-legged 13.3 5.9 16 4 27

Frog
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From Data Sets to Published Papers
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What Is a Data Set?

A collection of data that Is raw or statistically
analyzed

o Generally data sets are defined as:

Spatial — a collection of logically related features

arranged in a prescribed manner such as GIS map
layers, water features, etc

Tabular — a file, spreadsheet, data in a table
o Elements in a data set can include:

Values, measures, points, coordinates, conditions,

gualities, frequencies, or attributes that are a result
of an observational study



What Is Metadata?

Metadata is: Data ‘reporting’

HO created the data?

HAT Is the content of the data?
HEN was it created?

HERE is it geographically?
HOW was the data developed?
WHY was the data developed?

Sz ==

o o o o O o
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Metadata in the Real World
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Metadata iIs all

around...

Author(s)
Title(s)

Place

Physical Descr
Subject(s)
Format
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Boullosa, Carmen.
They're cows, we're pigs /
by Carmen Boullosa

New York : Grove Press, 1997.

viii, 180 p ; 22 cm.

Pirates Caribbean Area Fiction.

Fiction

Nutrition Facts

Serving Size ¥ cup (114g)
Servings Per Comtainer 4

bttt
Aumount Per Serving

Calories 80  Calories from Fatl 30
e

i Daily Valee™

Total Fat 3g 5%
Saturated Fat 0g 0%
Cholesterol img O
Sodium 300mg 13%

Total 'Gnrlu:hrllmtn 13a 4%
Dietary Fiber 3g 129
Supars 3g

Protein 30

e s |
Vitamin A BO%: . Witamin C 60%
Calcium 4% . Iren 4%

= Pancant Daily Vakes are based on a 2,000
calorie dist. Your dally walues may be higher
o lowrer depending on your calone needs:

Calores: 2,000 2,500
Tonal Far Less ihan  65g #0g
Sat Fat Lessthan 209 250

Choesierol Lessinan 300mg  300mg

Sodium Lessthan 2,400ma  2400mg

Total Carbchycrate 3009 375g
Dislarny Fioer 2Eg 230g

Calories per gram:
Fal 9 « Carbolydiats 4 « Proteim 4




Working With Data !\Z
(1,
Ve

I~

7
When you provide data to someone else, what h
types of information would you want to include with
the data?

- g
- S

When you receive a dataset from an external
source, what types of information do you want to
know about the data?
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Working With Data @
[
Providing data: ﬂ

o Why was the data was created? Q
o What limitations, if any, do the data have?
o What does the data mean?
a

Who should be cited if someone publishes something that utilized
your data?

Receiving data:

What are the data gaps?

What processes were used for creating the current data?
Are there any fees associated with the data?

In what scale were the data created?

What do the values in the tables mean?

What software do | need in order to read the data?

What projection is the data in?

Can | give this data to someone else?

WD I Ry Iy Ay By I



What is a metadata standard?

A Standard provides a structure to describe data with:

Common terms to allow consistency between
records

Common definitions for easier interpretation

Common language for ease of communication

Common structure to quickly locate information

In search and retrieval, standards provide:

o documentation structure in a reliable and
predictable format for computer interpretation

o auniform summary description of the data set
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What does a metadata record look like?
North American Breeding Bird Survey (BBS)

Mentification Information:
Citation:
Citation Infarrnatan:

arginator: Patudent wildlife Research Center, Biological Resources Division, U.5. Geological Survey {USGS)

Publcation Date: 1997

Titte!
North american Breeding Bird Survey (BBS)

Publication Information:
Fubiication Place: Laurel, MD
Publisher!

Patuxent Wildlife Research Center, Biological Resources Division, U.S. Geological Survey (USGS)

Other Otaton Detals:
This metadata file can be found at: ftp:/fcameron.cr.usgs. gov/pub/nbi_metadata/brdpwroc00D4, et (text format) and
ftp: ffcameron.cr.usgs.gov/pub/nbii_metadata/brdpwrc0004. html (HTML format) and
ftp:/fcameron.cr.usgs.gov/pub/nbii_metadata/brdpwrc0004, sgml (SGML format),

Description:
Abstract:

The North American Breeding Bird Survey (BBS), which is coordinated by the Biological Resources Division and Canadian

Wwildlife Service, is 2 primary source of population trend and distrbution infarmation for most species of MNorth American birds.

The BBS was initiated during 1966 by Chan Robbins and his associates at the Patuxent wildlife Research Center to monitor

the populations of all hreedlng bird species across the continental U.5., Canada, and Alaska .ﬁ.ppmmmately EEI'_'II] skilled

e ST VL PR
observers participate in the survey each year. The BBS has accu mulated 30 years ofj T T O
and trends for more than 400 species of birds. These data are widely used by resaar Taxonomy:
agencies, non-governmental organizations, and the general public. Analyses of BBS d KQVWO;G‘S/TGXOT?-'K -
[ [ I ] SMNOROTIC Kal Won 2sIUrUs! none
instrumental in the development of innovative approaches for analyzing trends of wilg Tasonomic Keyword: birds
Purpose: Taxonomic Keyword: breeding birds

In the 1960's, chlorinated hydrocarbon pesticides and similar poisons were widely use Taxonomic Classification:

i t only killed | ts but al killed bird o . GEarm rit Taxon Rank Narme: Kingdom
spraying not only kiled insects but also killed birds, raising serious concerns over its g T nF RERb MEre ARITHAIS
Unfortunately, no long-term regional or continental population data were available fo Taxonomic Classification:
birders to demonstrate declines in bird populations. The Bird Breeding Survey has pro Eigg ggzi ﬁjﬁz Emmta
information on bird population trends. Robbins et al, (1986} provided the first contine CE et | e
songhbirds based on BBS data. When viewed at continental or regional scales, these n Taxon Rank Name: Class
of the relative abundance of spocies that are well sampled by the BES. In addition, t ;:iggoﬁgkgjgfﬁcjggz
temporal patterns in trends. Populations of permanent resident and short-distance m A e

Taxonornic Classification:
Taxon Rank Name: Family
Taxonormic Classification:
Taxon Rank Name: Genus
Taxonomic Classification:
Taxon Rank Narmme: Species
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Multiple metadata standards exist

Dublin Core Element Set

o Emphasis on web resources, publications
Content Standard for Digital Geospatial Metadata (CSDGM)
o Federal Geographic Data Committee (FGDC)
o Emphasis on geospatial data

Biological Data Profile (BDP) of the CSDGM

o Emphasis on biological data (and geospatial)
ISO 19115 Geographic information: Metadata
o Emphasis on geospatial data and services
Darwin Core

o Emphasis on museum specimens

Ecological Metadata Language

o Emphasis on ecological data documentation



The Value of Metadata: Why Do [t?

e é
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Topics

Determine the value of metadata

Define reasons for a standard
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Metadata has value to all:

Metadata
helps...
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What is the value to Data Developers?

= Metadata allows data developers to:
o Avoid data duplication
o Share reliable information

o Publicize efforts — promote
scientist’s work and contributions to

a field of study
o Reduce workload

2ZUSGS



What is the value to Data Users?

Metadata gives a user the abillity to:

o Search, retrieve, and evaluate dataset
Information from both inside and outside an
organization

o Find data - determine what data exist for a
geographic location and/or topic

o Determine applicability — decide if a data set
meets your needs

o Discover how to acquire the data set you
identified, process and use the data set



What Is the value to Organizations?

Metadata helps ensure an organization’s
Investment in data:

o Documentation of data processing steps, quality
control, definitions, data uses, and restrictions

o Ability to use data after initial intended purpose

Transcends people and time:
o Offers data permanence
o Creates institutional memory

Advertises an organization’s research X‘ ‘,?

o Creates possible new partnerships and
collaborations thru data sharing



‘ Information Entropy
‘Time of data development

Specific details about problems with individual items or
specific dates are lost relatively rapidly

V) .
1 General details about data set are lost
< through time
I_ —
LL :
) Retirement or career change
< / makes access to “mental
|<_E storage” difficult or unlikely
I
D .
Accident or - : Death of developer
technology I results in loss of
change may ‘\ remaining info
make data \
unusable \

TIME

From Michener et al 1997
ZUSGS ( )



‘ Information Entropy

—

Sound information management —
including metadata development
can arrest the loss of data set detall

DATA DETAILS

TIME
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A little history...

e.¢ é
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Topics

United States Executive Order 12906

Metadata responsibilities for U.S. Federal
agencies

Federal Geographic Data Committee (FGDC)
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Executive Order 12906

The Executive Order:

Signed in 1994 by then U.S. President Clinton

Defines the responsibilities of the Federal Geographic Data
Committee (FGDC)

Outlines three major uses of metadata:

o (1) to maintain an organization's internal investment in geospatial
data

o (2) to provide information to data clearinghouses and catalogs

o (3) to provide information needed to process and interpret data
transferred from another organization.

Requires creation of metadata for data sets from 1995 forward
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The Federal Geographic Data Committee

Q

The FGDC is a 19 member interagency committee
working to implement the six basic building blocks
of the National Spatial Data Infrastructure (NSDI):
metadata, clearinghouse, standards, framework,
geospatial data, and partnerships.

Responsibilities: fgdc

a

a

a

FederalGeDglaphic DataCommittee

development of the NSDI
establishment of the National Geospatial Data Clearinghouse

cooperative efforts with state, local, and tribal governments,
and the private sector

implementation of digital geospatial data framework
development of standards



FederalGeographicDataCommittee

Library ‘ Calendar ‘ Forums ‘ Contact Us

Participants

Data & Services *

e

Standards

e

Metadata
Framework
Policy & Planning
Training

Grants

International

J Site Map

dccessibility Contact

fadc

|In entire website v” 4 Search |

you are here: home

The Federal Geographic Data Committee =]

The Federal Geographic Data Committee (FGDC) is an interagency committes that promotes the
coordinated development, use, sharing, and dissemination of geospatial data on a national basis.
This nationwide data publishing effort is known as the National Spatial Data Infrastructure (NSDI),
The NSDI is a physical, organizational, and virtual network designed to enable the development
and sharing of this nation's digital geographic information resources, FGDC activities are
administered through the FGDC Secretariat, hosted by the Mational Geospatial Programs Office =+
(MGPO) of the U5, Geological Survey. The NGPO oversees other geospatial programs of national
impartance including The National Map and the Geospatial One-Stop ackivity.

The Office of Management and Budget (OMB) established the FGDC in 1990 and rechartered the
committee in its August 2002 revision of Circular A-16, * Coordination of Geographic Information
and Related Spatial Data Activities,” The FGDC is a 19 member interagency committee composed
of representatives from the Executive Office of the President, and Cahinet level and independent
Federal agencies, The Secretary of the Department of the Interior chairs the FGDC, with the
Deputy Director for Management, Office of Management and Budget (OMB) as Yice-Chair,
Mumerous stakeholder arganizations participate in FGOC activities representing the interests of
state and local government, industry, and professional organizations,

» What's new at the FGDC?

» Organization of the FGDC

vlogin Fjoin

MR study repart:

Successful Response

Starts with a Map
February 13, 2007

FEDC 2006 Winter
Mewletter now
available

February 07, 2007

Extension of 2007
WEDI CAP-Category 4
February 05, 2007

2006 FGDC Annual
Report Draft Review,
Comments & Graphics
due Feb 18, 2007
February 02, 2007

Metadata: Morth
arnerican Profile

Carmnmittes Review

2 USGS
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Standards, Profiles, Extensions, and
|1SO...

e é )
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Topics

Distinguish between ‘FGDC Content
Standard’ and ‘Profiles & Extensions’

Introduce NBII Biological Data Profile

Update: status of ISO standard
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FGDC Standard

Content Standard for Digital Geospatial Metadata

The Content Standard for
Digital Geospatial Metadata
(CSDGM), Version 2 (FGDC-
STD-001-1998) is the US
Federal Metadata standard.
The Federal Geographic Data
Committee originally adopted
the CSDGM in 1994 and
revised it in 1998.

2ZUSGS
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Citation

Citation_Information

Originator:
Publication_Date
Title:
Geospatial_Data Presentation_Form
Publication_Information
Publication_Place

Publisher
Larger_Work_Citation
Citation_Information




FGDC metadata standard: Overview

Seven Major Metadata Sections:
Section 1 - Identification Information*
Section 2 - Data Quality Information
Section 3 - Spatial Data Information
Section 4 - Spatial Reference Information
Section 5 - Entity and Attribute Information
Section 6 - Distribution Information
Section 7 - Metadata Information*

Three Supporting Sections:
Section 8 - Citation Information*
Section 9 - Time Period Information*
Section 10 - Contact Information*

*Minimum required metadata



FGDC Profiles and Extensions

Profile: a group of elements, added into the CSDGM standard
In appropriate places, that are approved by the FGDC and
address a specific community. A profile may also change
the conditionality of an element (ie: mandatory, optional)

Examples: Biological Data Profile, Shoreline Data Profile

Extension: added elements outside the standard and needed
by individual data set producers to customize the standard

Examples: Remote Sensing Extension



Biological Data Profile

Additional elements:

m [Taxonomy

= Methodology

= Analytical tools

2 USGS



\ Biological Data Profile
Documents three types of datasets:

= EXxplicitly biological

= Biological and geospatial
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‘ The FGDC Standard with elements of the BDP

North American Breeding Bird Survey (BBS)

Mentification Information:
Citation:
Citation Infarrnatan:
arginator: Patudent wildlife Research Center, Biological Resources Division, U.5. Geological Survey {USGS)
Publcation Date: 1997
Titte!
North american Breeding Bird Survey (BBS)
Publication Information:
Fubiication Place: Laurel, MD
Publisher!
Patuxent Wildlife Research Center, Biological Resources Division, U.S. Geological Survey (USGS)
Other Otation Details:
This metadata file can be found at: ftp:/fcameron.cr.usgs. gov/pub/nbi_metadata/brdpwroc00D4, et (text format) and
ftp: ffcameron.cr.usgs.gov/pub/nbii_metadata/brdpwrc0004. html (HTML format) and
ftp:/fcameron.cr.usgs.gov/pub/nbii_metadata/brdpwrc0004, sgml (SGML format),
Description:
Abstract:
The North American Breeding Bird Survey (BBS), which is coordinated by the Biological Resources Division and Canadian
Wwildlife Service, is 2 primary source of population trend and distrbution infarmation for most species of MNorth American birds.
The BBS was initiated during 1966 by Chan Robbins and his associates at the Patuxent wildlife Research Center to monitor
the populations of all hreedlng bird species across the continental U.5., Canada, and Alaska .ﬁ.ppmmmately 2200 skilled
observers participate in the survey each year. The BBS has accu mulated 30 years ofj B T
and trends for more than 400 species of birds. These data are widely used by resaar
agencies, non-governmental organizations, and the general public. Analyses of BBS d
instrumental in the development of innowvative approaches for analyzing trends of wilg
Purpose:
In the 1960's, chlorinated hydrocarbon pesticides and similar poisons were widely use
spraying not only killed insects but also kiled birds, raising serious concems over its g
Unfortunately, no long-term regional or continental population data were available fo

Taxohormy!

Keywords/Taxon:
Taxohoric Keyword Thesaurus! none
Taxonomic Keyword: hirds
Taxonomic Keyword: breeding birds

Taxonomic Classification:
Taxon Rank Narme: Kingdom
Taxon Rank Narme! Animalia
Taxonomic Classification:

—

N

birders to demonstrate declines in bird populations. The Bird Breeding Survey has pro
information on bird population trends, Robbins et al, (1986) provided the first contine
songhbirds based on BBS data. When viewed at continental or regional scales, these n
of the relative abundance of species that are well sampled by the BBS. In addition, t
temporal patterns in trends. Populations of permanent resident and short-distance m

Taxon Rank Narme: Phylum
Taxon Rank Name: Chordata
Taxonormic Classification:
Taxon Bank Name: Class
Taxon Rank Narme! Aves
Taxonormic Classification:
Taxon Rank Name! Order
Taxonomic Classification:
Taxon Rank Name: Family
Taxonormic Classification:
Taxon Rank Name: Genus
Taxonornic Classification:
Taxon Rank Narmme: Species
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‘ Biological Data Profile Workbook

SDI

National Spatial Data Infrastructure

Biological Data Profile Workbook
(For use with FGDC-STD-001-1998)

Federal Geographic Data Committee

March 30, 2001

Federal Geographic Data Committee
Department of Agriculture + Department of Commerce » Departrent of Defense » Department of Energy
Department of Health & Human Services » Department of Housing and Urban Development
Department of the Interior » Department of Justice » Department of State
Department of Transportation » Environmental Protection Agency
Federal Emergency Management Agency  Library of Congress
National Acronautics and Space Administration » National Archives and Records Administration
National Science Foundation « Tennessee Valley Authority
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FGDC to ISO: The Transition

e é
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International Organization for Standardization
(ISO) Metadata Standard

The international community, through the International
Organization for Standardization (ISO) designed a
standard for geospatial metadata.

Essentially, two standards

were developed:

0lSO 19115: has been approved — it is
an abstract standard that specifies
general content for the metadata, but
does not specify the format.

0lSO 19139: XML implementation
schema specifying the metadata record
format.

2ZUSGS
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International Organization for Standardization (ISO)

The ISO allows profiles to be developed for groups sharing a
common interest. The FGDC has teamed with Canada to
produce the North American Profile (NAP).

IS0 19115 Core Metadata Elements

The NAP WI ” replace the Mandatory Elements: Conditional Elements:
. Dataset title Dataset responsible party
Cu rrent Ve rSIOn 2 FG DC Dataset reference date Geographic location by coordinates
. Dataset language Dataset character set
Standard and esse nt|a| Iy Dataset topic category Spatial resolution
] Abstract Distribution format
- Metadata point of contact Spatial representation type
become Ve rS|On 3 Metadata date stamp Reference system

Lineage statement

On-line Resource
Metadata file identifier
Metadata standard name
Metadata standard version
Metadata language
Metadata character set

http://www.fgdc.gov/metadata/geospatial-metadata-standards



1ISO 19115

= |ISO 19115 enables describing:
o Geospatial data sets
o Maps
o Non-geospatial resources (example: tabular data)
0 Services: portals, web mapping

2 USGS



Metadata Clearinghouses

e é
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Topics

Define Clearinghouse
Examples
How to use the USGS NBII Clearinghouse

ZUSGS



Metadata Clearinghouses

= A metadata clearinghouse is a location —
typically accessed through the Internet — to
search for spatial data sets

= Clearinghouses make metadata records easy
to find

2 USGS



Examples of Cleari

USGS NBII

Clearinghouse
http://metadata.nbii.gov/cleari
nghouse

geddata.gov

u.s.

MIE Search geodata.gov m.m

Special

Hurricanes
+ General Information [ | [
*Hurricanes in 2005
*Hurricanes in 2006

» Earth Information

= Homeland Security

- Indian Ocean Disaster
= Lewis and Clark
*Recreation

= The National Atlas

= The National Map

Data Categories
= Adrinistrative
Boundaries

= Agriculture

= Atmosphere

= Demographic

MAPS & DATA - ‘ﬁ!te &Local Geographic Data
Vil I et i

Help l:entr

What: (e.q. River) Where: (e.g. Harrison, NY)

Welcome to
geodata.gov

CLEAR QUERY

nghouses:

nb'. WI BiologlE Thformotion Infrastructure

NBIl Metadata Clearinghouse |

A< )

Advanced Search

Search All Records For

|[ SEARCH

Hint: bootean operators, wildcards and phrases are allowed, Results/Page

ex: precipitation or (rain® and "maisture content")

Query being built:

Mot Editable

[uckstar——— |1

H Search ‘

Show Advanced Search Options

Earth Information Exchange Gateway m E

Your One Stop for Finding

Interest
geodata.gov will help you:

AE““;I” ° Earth Information Exchange Gateway Al
=Fire Mapping
. GIS far the Nation The The Partners Maps Search Education Demos Posters Li © 4gFmd.Data or M3
. Geographic Names Federation 2= EL LS Services
o Make 3 Map

o Browse Corrmunity
Information

o Cooperate on Data
Acquisitions

Federation of Earth Science
Information Partners
MAKING DATA MATTER

6\.

Save searches, maps, and

re-use later. & simple

The Fedaration of Earth Science Infarmetion |
is & Metwork That Includes NASA, NOAL ant
Data Certers

and Using Geographic Data

your favorite geography to

registration process opens up
these personalization options.

ZUses T ol 9

dhy MBI | MBI Disclaimer and Privacy Statement | Feedback Form | EmailUs | Security Warning

GeoSpatial One Stop
http://gos2.geodata.gov

« Biology We invite you to explore ... ar
« Business check out our Quick Start
- Cadastral Guide to learn more ahout

using the main features of




\Searching the USGS NBII Clearinghouse:
T | [

Advanced Search Map Search

The NBII Clearinghouse is a powerful resource for scientists, allowing
them to share and access information about important research in
natural resources. With over 90,000 records from over 80 data
providers, the possibilities for collaborations and data exchange are
endless. Click here to read more about the NBII Clearinghouss

Search All Records For

SEARCH

Hint: boolean operators, wildcards and phrases are allowed. Results/Page
ex: precipitation or {rain* and "moisture content”) f10 %)
Query being built:
Mot Editable
CLEAR QUERY
ZUss TV ornl *©
My MBIl | NBll Disclaimer and Privacy Statement | Feedback Form | Mercury | Email Us | Security Warning

2 USGS



Simple Search Advanced Search

Fielded Search Date Search
Data Collection Date
FullText +) OR o ®
[ :I () Publication Date @
Full Text = OR + : —_— —_—
| FullTex :l [ ) (O Either thru
FullText # OR ¢
[ uex 4 mm/dd /vy mm/ dd/yyyy
[Md maore optinns)
Help | clear Help | clear
Geographic Search Format
All
List Areas in: Maps and Data
usa ) worw O Publications
[ mer———— ¢] Tools and Software
Search Area: Data providers
overlaps (%) encloses ()
All
Marth
— .5 CGeological Survey (USGS) O
BRD Bibliographic Metadata Node
West East Columbia Environmental Research Center Metadata Node
Fire Research and Management Exchange System (FRAMES)
Forest and Rangeland Ecosystem Science Center Metadata Node
.ﬁ. Great Basin Information Project
Hawaii Biodiversity and Mapping Program
*Click on [2] to select an area Mational Gap Analysis Program Metadata Node [
Mational Wetlands Research Center v
Place: Help | clear

Query being built:

Mot Editable

2 USGS
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Results
-y ‘&Eﬂﬂ' i m Infrastruchure

Metadata Summary

Your search found: 28 documents.
You searched for: fullText: cattle and ranch AND datasource:({ all )

Filter by resource tvpe Filter by decade Filter by origimator
Maps and Data (15} 2000 (15 Fosz, James (10)
others [9) 1920 01%) Idoore, Doug (8)
usgs (6]

Parmenter, Eobert (2
Principal mvestizator(s) (1)

Wiewing Documents 1 - 10 out of 28
Prev 12 3 Next

Feturn to Search

Sort By Index Rank Pubdate Source
Filter by data providers ELK AND BISON GRAZING ECOLOGY AND MANAGEMENT IN GREAT SAND DUNES NATIONAL PARK AND PRESERVE
: A0 2004 - 05312008
cona_teir Boviodical Reseatch | nita provider: METADATA CLEARINGHOUSE PRINCIPAL NODE
(LTER) Hehmad: (200
The establishiment of Great Zand Dunes National Park and Preserve and the new Baca Nationsl Wildlife Eefuge in the San Luis Valley

hMetadata Clearinahnn=e

2 USGS



Results

Filter by data providers

Lang Term Ecological Research

LTER] Hetuward (20

Metadata Clearinghouse

Frincipal Made (87
Baruch Coastal Monitaring (13

California Envirenmental
Information Cataleg (13

AN

2ZUSGS

Wiewang Documents 1 - 10 out of 25
Prev 12 3 Next

Return to Search

Sort Bv: Index Rank Pubdate Source

ELK AND BISON GRAZING ECOLOGY AND MANAGEMENT IN GREAT SAND DUNES NATIONAL PARK AND PRESERYE
100172004 - 057312008
Data provider: METADATA CLEARIMNGHOUSE PRIMCIPAL MODE
The establishiment of Great Sand Dunes National Park and Preserve and the new Baca National Wildlife Eefuge in the San Tuis Valley
of Colorado was one of the most sighificant land conservation actions it the T3 west in recent years. The action was a result of
coopetation between the NPS, FWE BLM, TUSF3, and The Nature Conservaney. The new national park will consist of 107 265 acres,

the new national preserve, 41 872 acres, and the new national wildlife reflage, 92,120 acres. The area encompassed by this designation
protects a mumber of natural wonders and feature s including a unigque ecosystetm o

Wiew full metadata

STATE OF CALIFORNIA GRAZINMG ALLOTMENTS 0112003 - 123172003
Data provider: CALIFORMLA EMYIROMMERNTAL INFORRMATION CATALCE
ELM grazing allotments in California,

Wiew full metadata

ELK AMD BISOM GRAZINMG ECOLOGY AND MAMAGEMENT IM GREAT SAND DUNES MATIOMAL PARK AMD PRESERYE, ELK BODY
CONMDITION AMD LOCATION DATA FROM 2005 TO 2008.

O1AT2005 - 05082007
Data provider: METADATA CLEARIMNGHOUSE PRINCIPAL MODE
The establishunent of Great Sand Dunes Wational Park and Preserve (GR3A) and the new Baca Hational Wildlife Refuge in the San
Luis Valley of Colorado was one of the most significant land conservation actions in the .3, west it recent years. The action was a
result of cooperation between the WPE, FWW3E BLM, USFE, and The Nature Conzervancy. The new national patl will consist of

107 265 acres, the new national preserve, 41,872 acres, and the new national wildlife refiige, 92180 acres. The area encompassed by
this designation protects a mamber of natural wonders and features including a unique ecos



\ Results

ﬁ. &hl H nEl:nrrncﬂunn |n|:mshnch:ra

Metadata Report

You searched for: fulltext: cattle and ranch and datasowrce:( all }

Title:

Investicator
(s):
Status:

Access
Bestriction:

Data Center
Contact:

Keyword(s):

Abstract:

| Feturn to Search || Return to Results

“iew this page in FGDC

Fllz and bison grazing ecology and managerment in Great Sand Dunes National Park and Preserve
.5, Geological Survey, Fort Colling Science Center (FORT)

It wotls

Contact principal investigator after completion of project

Phone: Ernail:

Theme Keyword Thesaurus

Mone ecology

mahagernent
ELE

hison

The establishtment of Great Sand Dunes National Park and Preserve and the new Baca MNational Wildlife Refiuge in the San Luis
Valley of Colorado was one of the most significant land conservation actions i the 175 west in recent years. The action was a
result of cooperation between the NPS, FWS BLM, USFS, and The Nature Conservancy. The new national park will consist of
107,265 acres, the new national preserve, 41,872 acres, and the new national wildlife refuge, 82,180 acres. The area encompassed

hir thiz decionatinn nraterts a munher nf natiral wondere and fratires including a vriemie frnswetem nf natiral 2and donee the Fpeabire
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How to write quality metadata

e é
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Topics

Steps for preparing quality metadata

Tips for writing good metadata
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Steps to Create Quality Metadata

= Organize your information
= Write your metadata
Review for accuracy and completeness
Have someone else read your file
Revise it, based on comments from your reviewer
Review it once more before you publish it



Tips for Writing Good Metadata

Think about the long-term effects:

= Do not use jargon

= Define technical terms and acronyms:
CA, LA, GPS, GIS =

m Clearly state data limitations :

= Use “none” or “unknown” meaningfully

o None usually means that you knew about data and nothing
existed; (e.g., a “0” cubic feet per second discharge value)

o Unknown means that you don’t know whether that data
existed or not. (e.g., null value)

2ZUSGS



Tips for Writing Good Metadata

Titles, Titles, Titles...

= Titles are critical in helping readers find your data

o While individuals are searching for the most appropriate
datasets on the clearinghouses, they are most likely going
to use the title as the first criteria to determine if a dataset
meets their needs.

o Treat the title as the opportunity to sell your dataset.
= A complete title includes: What, Where, When, Who, and Scale

= Aninformative title includes: topic, timeliness of the data, specific
Information about place and geography

2ZUSGS



Tips for Writing Good Metadata

{///

. . = 7 (A
Wh.ICh title Is better \,ﬁ e
o Rivers } ‘7
OR A

o Greater Yellowstone Rivers from 1:126,700
U.S. Forest Service Visitor Maps (1961-1983)

Greater Yellowstone (where) Rivers (what) from
1:126,700 (scale) U.S. Forest Service (who)
Visitor Maps (1961-1983) (when)

2ZUSGS



Tips for Writing Good Metadata

Be specific and quantify when you can: the goal of a metadata
record is to give the user enough information to know if they can
use it without contacting the dataset owner.

Vague: We checked our work and it looks complete.

Specific. We checked our work using 3 separate sets
of check plots reviewed by 2 different
people. We determined our work to be 95%
complete based on these visual inspections.

2 USGS



Tips for Writing Good Metadata

Select keywords wisely

= Use unambiguous words
= Use descriptive words
= Fully qualify geographic locations

= Use thesauri whenever possible

= Example: USGS NBII Biocomplexity Thesaurus
(over 9,500 terms (http://thesaurus.nbii.qov)

2ZUSGS


http://thesaurus.nbii.gov/�

Tips for Writing Good Metadata

Remember: a computer will read your metadata

= Don’t use symbols that might be misinterpreted
l@#%{}|/\<>~
= Don’t use characters with dual interpretations
= je: <> signs are used in html coding
= Don’t use tabs or indents

=  When copying and pasting from other sources, use a
text editor (e.g., Notepad) to eliminate hidden
characters




Tips for Writing Good Metadata

**Review your final product**

= Does the documentation present all the
information needed to use or reuse the %
data?

= Are any pieces missing?

Zn 9

2ZUSGS



Metadata Tools and Resources

e é
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Metadata Creation Tool Reviews

Software |[Spatial [Templates BDP |Price

Name Capture

ArcCatalog |YES Import existing metadata, |NO |Part of

(ArcGIS Advanced Synchronization ArcGlIS 9.x

9.x) tools

Metavist NO Stores as XML files; can YES |Free
start with existing metadata
to use as a template

SMMS YES YES - creates whole record|YES |~ $600
templates, and citations &
contacts

TKME NO Start with existing metadata |YES |Free
record to use as a template

USGS




ESRI's ArcCatalog

E: Editing *"MatureServe Element Occurrence Data for Rare ai
|dentifization Data Cuality Data Organization  Spatial Fi

Detailed D escription | Overview De&criptinnl
Entity Type Attribute |

General I Dates I Attribute Domain ‘\-faluesl

Label: |GHANK

Type: I

Wwidth: |

Frecizion: I

E. Editing ‘MatureServe Element Occurrence Data for Rare and Endangered Species in the United States an 7] x|

Identification

General | D:nntactl Eitatiunl Tirme F'eticndl Statusl Spatial Domain | Kepwords | Browse Graphicl Securityl Croszs Heferencel

Drata Cluality [ata Organization  Spatial Reference Entity Attribute Diistribution Metadata Feference

— Dezcnption
Abstract MHatureServe, in collaboration with its member Matural Heritage Programs and Congervation Data Centres, maintaing a =
: databaze of rare and imperiled species and plant communities across the United States and Canada. The Element |
Purnose: The Element Occurence [EQ) data are collected and maintained by the Matural Hertage Programs and Congervation 5|
pose: [rata Centres using a standardized methodology to provide accurate and current biodiversity and consersation |
Language:
Supplemental =]
| nfarmation: =l
ACCBSS. Heritage information is only for the intended uze of the individual or organization who requested it. Thiz databaze and =l
Constraints: accompanying files may not be distributed in any way without the consent of NatureServe. Use of the data is subject to =]
Use : Usze of the Element Occurence Datazet by the licensed data uzers shall be governed by the following provisions: B
Congtraints: =]
Data_ Set MatureServe aggregates data developed and maintained by the network of Matural Hentage Programs and Conzervation = |
Credit Data Centrez, which is made up of 75 independent centerz in the U.5., Canada, and Latin Amernca. =l
Natiﬁfe Data Setfp stureServe's databases are managed in Biotics, a custom Oracle-based application that incorporates a custom GIS |
Environment:  |interface in Archiew 3.2 Biatics is a customized information management system designed specifically for the Matural |
Mative D ata Set
Format:
Save LCancel I

Indexed: I

Definition: IGIDhaI Rark - The MatureServe Consery

D efinition Source: INatureS erve - Heritage methodology

% 1] 4] ¥ | M| Atribute 28 of 5

x| 14 4[] Detailed Description 1 of 1

Save Cancel Help

\

2ZUSGS



‘ArcCatang with NPS NBII Extension

| ArcCatalog - ArcInfo - C:\gis',DATA' bndlostrail

=181

3J File Edit Yiew Go Tools Help

| M BE X

33|@\|@ﬁ|k‘?‘ JQQ’ST?.|0|$| Jf|JENPSMetadatav|

=d Stylesheet: IFGDE MBIl vI # H Y g S
w=| Import Metadata
= Eontentsl Freview Metadata | [$ Import #ML Templat
Mpar emplate
& Catalog = amntenance and update frequency:

antinua
Y @ Export E0O [

=@ C

[#-(Z0 9&fcaflebbabdoebdefdbdss7ad

RARLA

L

-D Artallen

{0 assignmentsheets
D burn_sewverity
E-0] WD

=13 DaTa

-2 brdlastrai

-2 cogatest
[]--@ county_1a
-] county_dd
[ restat_e
E]--@ réskations
5P states100k
-5 statesp0z0
armiinfo

C_cities, shp
] condivlozo,shp
& counky_1a.shp
----- county_1ap.bxt
----- ] krbnd.e00
- westernus.shp
-] dem

#-{_] Digitizing

-7 dras

-1 Erin [

ST T I,

Spatial dl:lrr]aif]: . #=| Export Metadata
Description of geographic extent: 3 .
Portions of the Upper Missouri and Yellowstone r %5l Farse with MP

study area was divided into 3 segments - Segme Metadata Template
of the Vellowstone River, from the Missour confl g
Intake. Segment 2 was defined as the Wild and 7 Spelicheck Metadata
the headwaters of Fort Peck Reservoir (rkm432) Metadata Catalag
encompassed the reach downstream from Fort P2 wetadata search

Bounding coordinates: Help

*West bounding coordinate: -114.977157
*East bounding coordinate: -114,785509
*North bounding coordinate: 48.207435
*South bounding coordinate: 45.146351

Local bounding coordinates:
*Left bounding coordinate: 650458.119912
*Right bounding coordinate: 664539,.595407
*Top bounding coordinate: 5341120.111770
*Bottom bounding coordinate: 5334714,113438

Keywords:
Theme:

fishes, reservoir operations, hydrology
Theme keyword thesaurus: Noneg

Place:
Place keyword thesaurus: Mone
Taxonomy:
Keywords/taxon:

Taxonomic keywords: warmwater fishes
Taxonomic keyword thesaurus:none

rth Dakota, The
the lower 114 km
ersion dam at
ssouri River, from
3. Segment 3
km2a0),

Theme keywords: Decision Support System, Two dimensional modeling, warm-water

Place keywords: Montana, MT, North Dakota, MD, Yellowstone River, Missouri River

_




Metavist

@ Metavizt — natsry_d_eo. xml ;Iglﬂ

FEile Optionz  Help

| Data Qualityl Spatial Data Drgl Spatial Heferen-::el Entity & Attrihutel Distrihutiunl Metadata Hefl
;? Basic Info |:.'3!‘ SpatialDDmainI {? Ke_l,lwu:urdsl _'"'} Ta:-u:unu:um_l,ll ;? .-“-‘-.u:u:essl _"b!‘ .-“-‘-.nalytiu:alTu:u::lsI PR Miscellaneuusl

Contact Information i [m] S
Citation for the dat =10 x|
Auith _ . Cantacd TG T Y Tefenio AL
uthers) The primary contact iz a[nk one sfapfiane (apfional
|L_I,Inn Kutner [ed.], MatureServe |
{* Peison " Organization I
Titl .
e - Comfact Fax fafpfana faofiomal
|NatureServe Element Occurrence Data for Rare and Endangered Species montact Person (703 9081917 7]
IShara Howie =
Abstract . . _ . T Comfact E-J.‘-{i'aﬁ",«’-ldaﬁ'ess fopfianal
MatureServe, in collaboration with itz member Matural Heritage Programs shara_howiel@natureserve. org =
maintains a database of rare and imperiled species and plant commuritie: IN‘E‘tL"ES Eerve =
Canada. The Element Occurence [EQ] records that form the core of the
information on the location, status, charactenstics, numbers, condition, ar - ] ] ]
diverzity uzing establizhed Matural Hentage Methodaology developed by M Coniact Postion {ophional) Hours of Senvice foplional}
Conzervancy [THC). An Element Occurrence [EQ] ix an area of land and. IDirectu:ur, Heritage Data Services |
cammunity iz, ar was, present. An ED should have practical conservation
by potential continued [or historical] prezence and/ar regular recurence I
Contact Address
Purpose mailing and phyzical address: Adington Confact fmefruckon: fopkomnall -
The Elerment Occurence [EQ] data are collected and maintained by the | Add E dit | Delete |
Conzervation Data Centrez using a standardized methodology to provide
conzervation information o public and private agenciez and individuals. 1 I
Contact¥Yoice Telephone

I[m] 908-1855 jl OK Cancel

2ZUSGS



Spatial Metadata Management System (SMMS)

£Y| SMMS 3.2 - [C:ALynnStuff\Work\metadata‘NS_metadata. mdb] O] =]

File Edit Yiew Tools Help 2]

” * ﬁ|m | Section =

Title

BEO 4T 7 2

& Element Occurrence Data for Rare and Endangered Spe:

and Canada [

I ature in the Unite:

General I Tirne Peric-dl Statusl Bounding Enord.l G-Pnl_l,lg-:-nl Ke_l,lwc-rdsl Tax. S_I,Jsteml Tax. Class. | Browsze Graphic' Securityl Cross Flef.l Toals |

=

Citation |NatureServe Element Dccumence Data for Rare and Endangered Species in the United States and Canada

Pink of Contack |Shara Hunwie

— Description
Abstract M atureServe, in collaboration with its member M atural Heritage Programs and Conseryation Data Cenbres. maintaing 5
databaze of rare and imperiled species and plant communities across the United States and Canada. The Element
Purpose | The Element Occurrence (EQ] data are collected and maintained by the Matural Heritage Programs and Conservation Data
Centres uzing a standardized methodology to provide accurate and current biodiversity and congervation information to
Supplemental A
InFormation =

Access Constraints  [Hernitage information is only for the intended use of the individual or organization who requested it. This databasze and

accompanging files may not be distributed in any way without the consent of MatureServe. Use of the data is subject to the

Use Constraints  |Use of the Element Occurrence D ataset by the licensad data uzers shall be governed by the following provisions:

8| x|

iz in the Lnited £

and Canada |5

Data Set Credit  |MatureServe agaregates data developed and maintained by the netwark. of Matural Heritage Programs and Congervation and data development methads are avalable online. These materials =]
Data Centrez, which iz made up of 75 independent centers in the 11.5., Canada, and Latin America. =l
Mative Data Set [1) o eServe's databases are managed in Bictics, a custom Oracle-based application that incorporates a custam GIS interface
Enwironment iy Arcview 3.2, Biotics is a customized information management system designed specifically for the Matural Heritage Metwork

2ZUSGS

W D ata Quality SDpatia! Deta gl Epil e Diizbribution ikl Seeasa User Defined ﬂm ﬂﬂ —
rganization Reference Altribute Reference Data =

[Editing Metadata, Press Shift-F1 for help on current Field. I | Heritage Programs / Cons — Altribute Labels |
Entity Definition  |Locational data for species and ecological communities, ag defined by IBIDMCS Mapper. CONF_EXT —I

MatureServe Heritage methadalogy. |Biotics Mapper EST_REP_AC _|

|Biatics Mapper: MULTI_ILUR |

|Bic-ti-:s Mapper: REP_&C_COM

Entity Definition  |MatureServe - Heritage methodology |Biotics Mapper: SEF_COM

souree [Biatics Mapper: SEF_DIST

|CITATIDNS

|ELASS_STAT

I 0 o e

Detaled Description 1 of 1

Spatial Data
Organization

Spatial

|dentification Reference

Drata Guality

Entity and
Altribute

Diztribution

tetadata
Referance

M| 4| p || +]x]

&

szociated
Data

7 of BB

User Defined

|Editing Metadata, Press Shift-F1 For help an current Figld,

I I 1




USGS TKME “Another editor for formal metadata”

Tkme: C:/LynnStuff "% ork /M etadata/N atureS erveElementOccurrenceD ataforR areandE - 10| x|

File Edit

Add  Snippets  Help

Metadata
Identification_Information
Citation
Citation_Information
Originator
Publication_Date
Title
Publication_Informat
Publication_Place
Publizher
Description
Abstract

Time_Period_of_Content
Time_Period_Informatic
Range_of _Dates-Times
Beginning_Date
Beginning_Time
Ending_Date
Ending_Time
Currentness_Reference
Status
Progress
Maintenance_and_Update
Spatial_Domain
Bounding_Coordinates

méEmmePﬂ

The Element Occurrence (E0) data are collected and maintained hy =
the Natural Heritage Programs and Conserwvation Data Centres using
a statndardized methodology to provide accurate and current
biodiversity and conservation information to public and priwvate
agencies and indiwviduals. The primary ewmphasis is on species and
ecological communities that are rare or otherwise imperiled. Uszes
of the data can include: natural resource matagenent,
conservation planning, enwironmental review, biological and
ecological research, land accuisition, and economic dewvelopment.
Through aggregation of the EO0 data at regional, national, or
range-wide scales, these data can be used to examine broad
patterns and set priorities in a global context.

Tkme: C:/LynnStuff W ork/Metadata/N atureS erveElementOccurrenceD ataforR areandE - 10| x|

File Edit View

Add  Snippets  Help

Attribute_Domain_Ualues
Unrepresentable_Domain
Attribute
Attribute_Label

Attribute_Definition

Attribute_Definition_Source
Attribute_Domain_Ualues

- Enumerated_Domain

Enumerated_Domain_Value
Enumerated_Domain_Ualue Definition

'\1
AN

4

2ZUSGS

Enumerated_Domain_Ualue
Enumerated_Domain_Ualue Definition

Enumerated_Domain_Value_Definition_Source

Enumerated_Domain_Ualue
Enumerated_Domain_Value Definition

Enumerated_Domain_Value_Definition_Source

Enumerated_Domain_Ualue
Enumerated_Domain_Value Definition

Enumerated_Domain_Value_Definition_Source

Enumerated_Domain_Ualue
Enumerated_Domain_Value Definition

Enumerated_Domain_Ualue Definition_Source

Enumerated_Domain_Ualue
Enumerated_Domain_Ualuwe_Definition

Enumerated_Domain_Ualue Definition_Source

Thkrne: Tk Metadata Editar by Pet

Enumerated_Domain_Ualue_Definition_Source

Element Occurrence Rank Codes - =
Value that indicares the relatiwe
value of the Element Occurrence
(E0) with respect to other
occurrences of the Element, based
orn an assessment of estimated
viability (i.e., probability of
persistence) for species. In other
words, E0 ranks provide an
aszsessment of the likelihood that
if current conditions prewvail the
oocurrence will persist for a
defined period of time, typically
20-100 years.

E0 ranks may be used effectively
in conjunction with Naturelerve
Congerwvation Status Ranks for the
Element to gquide which occurrences
should be recorded and mapped, and
to help prioritize E0z for
purposes of conservation platning
or action, both locally and
rangewide




NOAA Mermaid: An online tool

NOAA Satellite and Information Service VVV Mational Coastal Data
Mational Environmental Satellite, Data, and Information Service (NESDIS) Development Center

hiome = mermaid mekadata resources = kools

Home About s Metadata Resources Regional Offices Projects
kraining | foods | additional information | references
NCDDC Services
H : : Site Ma|
retadata Enterprise Resource Management Aid {MERMaid) mﬁltla cearch

Middleware Technolo
: s s . Download
NCDDC provides coastal data resources (organizations and individuals) with a tool to Interactive Maps
develop, walidate, manage and publish metadata records wia secure internet access. The %ﬁgﬂm—s?ﬂ
Metadata Enterprise Resource Management Aid (MERMAID) allows users/data providers ko
establish unlimited metadata databases to organize their metadata records any way they NOAA Services

ke : ] Central Librar
see fit (i.e. by program, projeck, data type, personnel). Some of the key Features in W
MERMAId include (1) user-defined roles and permissions at the metadata management and "'E_I_MED_U brar

K SR - Yisualization Lab

database levels; (2) change tracking; and {3} enhanced walidation. Also, wour existing FEDC Education REsOuUrces

; : ; ; i Mational Locator
compliant metadata {in ¥ML format) can be ingested inko and managed through MERMA, NOAA In Your State

Getting Started with MERMaid In the near Future, MCDODC will be shifting from its current metadata catalog ko a knowledge SSC Visitor Services
hase catalog, MERMAID will play an integral rale in this transition, To betker leverage these Rpgtinnal Map
= Reguest an Account new capabilities, enbanced search and discovery tools will be made available ko the public H' iqll:';gnaMIan iviabii

! : and metadata managers that will provide powerful drill-dovn Features,
= 41,2 Getting Started Guide

(PDF 5 ME)

B W12 Getkina Skarked Gride

http://www.ncddc.noaa.gov/Metadata/Tools
ZUSGS " °



EPA Metadata Editor

EPA Metadata Editor

Citation

* Crigin: |Llniteu:| States Environmental Protection Agency, Office of Environment  defaulk |

* Title:

|EF'F'.s Web Feature Service For the Facility Regiskry Swskemn

Publisher

ﬂ defaultl
v| *Date: |z006 today |

¥ Publis] e Ly |LI.S. Evrvirunnnen ilal Proleclion fyerny

* Published at: |'l.-'l.-'ashin|;|t|3nJ D

Dnline Linkage

## Primary Linkage: |hl:tp:,-",-"intramap33.rtpnc.epa.guvfwfscunnectur,-"cum.e y

** Secondary Linkage: |hl:l:p:,.-",.-"www.epa.guv,-"frs,.-*inde:-:.htm y

Description

This web feature service provides location and attribute ~
information on facilities, sites or places subject to environmental
regulations or environmental interest. There are over 1.9 million .,

* Abstrack:

The purpose of this web feature service is to provide users with A
* purpose:  |access bo information stored in EPA's Facility Registry System

(FRS). The information in FRS may be used to track sites, "

|This is an EPA-Produced Data Set. This data setisoneinas

default |
publication date

ﬂ * How often is data updated?  |Monthby -

Supplemental Info:

Time Period
* Dake:

2006

# Progress: |I|'l work,

today | # What is data current ko

Basic Data Set Information l Cuality, Coordinate System, and Attribute Infarmation ] Distribution # Metadata Information

Bounding Box

M:71.490303 E:-67.434525 5:17,305 = | default |
* M: [71.490303 * E; [-67.434525
# 5 |17.305182 * y [-173.179822

Keywords

# 150 defaule | wt Epo default I**Place default |

bioka A Surface Wate A | Alabarna ~
boundaties Toxics Alaska E
clirnakalogyh: — Transpartatic American San
ECONOmY Waske Arizona
elevation ‘W aker Arkansas
EMErgEncy res California
farming b Canada bt

Data Set Constrainkts

* Access: |Thi5 service is provided for EPA interj

* Use: |Nune. Please check sources, scale, a ﬂ
lassification: |Nu Confidentiality {from meta j
Contack

" Primaty Person {* Primaty COrganization

|U.5. Environmental Protection Agency | EP ﬂ

open dbase | defaultl

Refresh DB | Set Default | Spell Check. | Validate EPA ‘

YELLOWY *  mandatory GREEM ** mandatory if applicable  BLUE  optional

Click. on text ko link to
element description

Save & Close | Discard & Close | Help |

2ZUSGS
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Metadata Creation Tools: Reviews

Summary and review of a variety
of metadata software tools:

http://www.fgdc.gov/metadata/geospatial-metadata-tools

Check back periodically — this site is updated on an
ongoing basis!

2ZUSGS


http://www.fgdc.gov/metadata/geospatial-metadata-tools�

Metadata Validation Tools

MP - "Metadata Parser”

= Validation that metadata are FGDC compliant

= Critical if posting metadata to an online clearinghouse

= http://geology.usgs.gov/tools/metadata/tools/doc/mp.html

2ZUSGS



Metadata Standard: Resources

FGDC Metadata Standards (general resource):
http://www.fgdc.gov/standards/

Content Standard for Digital Geospatial Metadata (CSDGM)
(version 2.0), FGDC-STD-001-1998

http://www.fgdc.gov/imetadata/geospatial-metadata-standards

Content Standard for Digital Geospatial Metadata, Part 1.
Biological Data Profile, FGDC-STD-001.1-1999

http://www.fgdc.gov/standards/projects/[FGDC-standards-
projects/metadata/biometadata/biodatap.pdf

Data Management Toolkit:
http://pubs.usgs.gov/of/2009/1170/

2 USGS


http://www.fgdc.gov/standards/�
http://www.fgdc.gov/metadata/geospatial-metadata-standards�
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http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/biometadata/biodatap.pdf�
http://pubs.usgs.gov/of/2009/1170/�

The Metadata Process:
Step by Step

e é )

2 USGS



‘To create FGDC compliant metadata records:

Orient :
yourself with

t h I S Biological Data Profile Workbook

(For use with FGDC-STD-001-1998)
workbook

Federal Geographic Data Committee

March 30, 2001

Federal Geographic Data Committee
Department of Agriculture » Department of Commerce » Department of Defense » Department of Energy
Department of Health & Human Services » Department of Housing and Urban Development
Department of the Interior » Department of Justice » Department of State
Department of Transportation « Environmental Protection Agency
Federal Emergency Management Agency  Library of Congress
National Acronautics and Space Administration » National Archives and Records Administration
National Science Foundation » Tennessee Valley Authority

2ZUSGS



Use this graphic to understand the standard

Identification Information

Section 1

Identification Information

FGDC-STD-001.1-1599
Content Standard Tfor Digital Geespatial

Metadata, 1998

Part 1; Biological Data Profile, 1999

1112 13 14 15 P P 17 | 18 131 [133 [ it
v | | | v + 3 18110 112 10
Cifation * Spatial Domain Keywords Taronormy ACtess Consiraints Analylical Taol
Ciation Descnphion of Geographic Exient [ Theme KaywordsTaxon r | | {:nrr_beml_em
e fean be repested (ean be repeated e Conslraints unifmaed irnes)
(see sechian 8 Bounding Coordinates uniimried timeal wnlimiled timas) R
* | | [ ‘Wesl Bounding Coordinate . Th?_?:a Keyword Isee .qnnrrlulrw. Faind of Cantact
BSAUNUS GRAFHIC
- EssiBuunding Coardinale ) Contsct Information =
see section {00 Tool Atcess
Description Theme i Tasgnomic Inforration
coteasand ||| o —
] LAmRes b [SEE ADDMONAL
Sout Bounding Coodnate ) e ] (can be rpested
QKT )
Supplemental Bounding Alfitudes Place General Brinwse Grapti
Information [ AHitige Minimum 1 Taxonamic File Narna
Coverage =
. rowse Graphic
; [ . — Tamanamic
T"“g;‘;:s‘d o [ Altifude Distance Unis . Clagsifcation Eewas Braphs
|SEE ADDMONAL Fila Tyne
Tirme Perlod GREFHIC]
Infosmation Data Set G-Palygon
(@@ saction 9) (can be repesied unlimited imes) Dala Sel Cradit
Currentness Data Sei G-Pokygon Ouler 5-Ring
Refarence G-Ring Poimt Security Informalion
{4 10 an unlimied numbar of BEINN Tool Contact
+ G-Ring Lablude . c“gﬁg:”““ Confact
Status Informatian
e — e
m
MalnlEnance and '.':“-iglrnn m
Update Fraquancy Serurity Handling quh;?g:m
Diescription
Data Sel G-Polygon Exclusion G-Ring LEGEND Inforrnation
{ean be ropaatid unlirmiled bimes) 3-0) Box [h0E SHENEH
G-Ring Point Temporal mandatory Indicates Hatre Data Sel 8
(4 1o an unlimited number of repetillon Keyword Data Eniry Ermviranment
T-Ring Labiude . Thesaumns [rrandatory | Field
Ir
| G-ring Langiude | Temporal applicable | [ Biotogical zmwrfm"“
= Data Profile onlimied
Extermidied - 3
GRing opbonal CHafion Infarmation
l— Elements {sea soction &)
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Address the 7 Sections that make up the Standard:

|dentification Information

Data Quality Information
Spatial Data Information
Spatial Reference Information
Entity and Attribute Information
Data Distribution Information

Metadata Reference Information

2ZUSGS



‘Use established thesauri

Browse the Biocomplexity Thesaurus

The Biocomplexity Thesaurus was developed through a partnership between the NBIl and CSA, a
leading bibliographic database provider.

MBIl Home

Please enter a term to browse:

| About NBIl

Browse another tertn

[ Check Thesaurus BTD?DLEESS; — Results for term(s) containing: acclimation
Issues
Biological Results for; Acclimation
e Search on single term or a phrase. (e.g. biodiversity, invasive species) DTSCiCI)J?iHES e B Adantatlu_ns (blulnulcal]
Ge hi MT: Cold acclimation
ogra IC — L H
e Search perfarms automatic stemming for prefixes and suffixes (e.g. entering face will yield cell Pgrsggcfli}ygs (J RT: Laptivity
surface, airice interface, face, and other variations; entering bio will yield abiotic factors, RT: Ecophenes
hiometrics, bindiversity, ectosymbionts, etc ) Teacher — RT. Heat talerance

Resources — RT: Temperature

+ More about the Biocomplexity Thesaurus RT: Temperature effects

- J RT: Termperature tolerance
=l SC ASF
Search () SC LsC
UF: Acclimatization
LUF: Physiological adaptations

Contact Us ()

Results for: Cold acclimation
BT Acclirmation
RT: Cold hardiness
RT: Cold resistance
RT: Cold tolerance

RT: Low ternperature
BCLRC

http://thesaurus.nbii.gov
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‘ Enter Metadata using an Electronic Tool

iE‘u‘..-iu_ BE

File ©Options Help
NENE]
Identification |Data Qualityl Spatial Data Orgl Spatial Heferencel Entity & Attrihutel Distrihutinnl Metadata Hefl
#7 B asic Infa |:E SpatiaIDDmainl 57 Keywardsl :E Ta:-:cnncnm_l,ll j? Accessl -'“ﬂ Anal_l,lticalTDDIsl L Miscellaneousl
~]
Citation for the data set
Authar(z] FPublication Date
Title Edit Citation |
'7\'
Abstract iI
Purpoze
v
V]
Y




Become a Clearinghouse partner:

Upload records to a web-
accessible folder

Records should be In
Xml format

* Inform USGS NBII of folder
location (one-time only)

USGS NBII will harvest
records weekly

2ZUSGS



‘ Search for records in Clearinghouses

lﬂi. ool okl Mormoton inosiucuro —

NBIl Metadata Clearinghouse |

Advanced Search

Search All Records For

r Query being built:
Not Editabie

CLEAR QUERY

[ SEARCH |
Hint: boolean aperators, wildcards and phrases are allowed, Results/Page
ex: precipitation or (rein® and "moisture content”) 10 &

Ay MBIl |

=Uss TR omnl “D

MBIl Disclaimer and Privacy Statement | Feedback Form | Email Us

Security Warning

Filter by data providers

Long Temm Fegaarch

Viewing Documents 1 - 10 out of 28
Prev 123 Next

Retum ta Search

Sort By: Index Rank | Pubdate | Source

ELK AND BISON GRAZING ECOLOGY AND MANAGEMENT [N GREAT SAND DUNES NATIONAL PARK AND PRESERVE
100172004 - 05/31/2008

(LTER) Methmo (207
Metadsta Clearinghouse
Principal Hode (5]

Baruch Coastal Monitering (1
Califarnia Envirenmental

Inform atien Catalog (1]

Data p fder: METADATA CLEARINGHOUSE PRINCIPAL NODE

The establishunent of Great Sand Dunes Mational Park and Preserve and the new Baca National Wildlife Refuge iy the San Luis Valley
of Colorado was one of the most significant land conservation actions in the .S, west i recent years. The action was aresult of
cooperation between the NPS, FW3E BLM, USFS, and The Nature Conservaney. The new national park will consist of 107,265 acres,
the new national preserve, 41,872 acres, and the new national wildkfe refuge, 92,180 asres. The area encompassed by this designation
protects a number of natural wonders and features including a unique ecosystem o

Wiew full metadata

STATE OF CALIFORNIA GRAZING ALLOTMENTS 0170172003 - 127312003
Data provider: CALIFORNIA ENYIROMMENT AL INFORMATION CATALOG
BLM grazing allotmsnts in California

Yiew full metadata

ELK AND BISON GRAZING ECOLOGY AND MANAGEMENT IN GREAT SAND DUNES NATIONAL PARK AND PRESERVE, ELK BODY
CONDITION AND LOCATION DATA FROM 2005 TO 2008.
1172005 - 05/08/2007

Data provider: METADATA CLEARINGHOUSE PRINCIPAL NODE
The establishment of Great Sand Dunes National Park and Preserve (GR3A) and the new Baca National Wildlife Refuge in the San
Luis Valley of Colorado was one of the most significant land conservation actions in the U.S. west inrecent years. The action was a
result of cooperation between the NPE, FWHE BLM, USFS, and The Nature Conservancy. The new national park will consist of
107,265 actes, the new national preserve, 41,872 acres, and the new national wildlife refuge, 92,180 acres. The area encompassed by
this designation protects a mumber of natural wonders and features including a unique ecas
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Metadata Implementation

8. é
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Topics

Strategies for metadata implementation
Tips for prioritizing metadata creation
Approaches to creating metadata




Getting Support: The Value of Metadata

Metadata saves time, money, &
frustration

Preserves institutional memory and

Investment in data; written
documentation rather than in one
person’s brain

Partnerships and “advertising” data

collections, help share reliable
iInformation

Efficiency — identify and use -
existing datasets, avoid duplication Organizations
of effort

Gives the dataset creator(s) credit

Metadata

2ZUSGS



Funding Metadata Development

. (%))
Internal: 3 /j\

o Are there any internal funding CHEAN

options for metadata implementation? w

External:

o Include metadata records as a project
deliverable or scope of work when applying for
a grant, therefore including it in the project
budget.

o CAP Grant Program: The FGDC offers small
grants for metadata implementation in several
categories. Link: www.fgdc.gov



http://www.fgdc.gov/�

Deciding what datasets need metadata...

Prioritize datasets: Mission critical, High
demand, Projects, Web downloadable,

Legacy, Others?
Data inventory: Create a quick look up &
table for your organization that includes

Format, Resolution, Contacts,

Geographic locations, etc

General rule of thumb: The “what If Joe
Scientist Is unable to do his/her job

tomorrow?” Will someone be able to
pick up where he/she left off? E




Who contributes to creating a metadata file?

Single individual or team approach?
= Team Leader / Project Manager

s GIS Specialist

= Fleld Personnel

s Database Manager

m Science Staff

= Data Analysis Lead

2 USGS



“Working Smart” Is the Key

Create and use metadata templates

Capitalize on capabilities of various software
packages

Use existing documentation so as to not
recreate information
o Project proposals and notes

Team approach: experts of specific areas
contribute that information

Example workflows: Data Management Toolkit —
Section 9: http://pubs.usgs.gov/of/2009/1170/

2ZUSGS
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More Metadata Training & Information Online

FGDC metadata trainer directory

FGDC metadata training calendar
o http://www.fgdc.gov

USGS NBII metadata training program
a http://www.nbii.gov
Other Training Materials

o http://www.csc.noaa.gov/metadata/

Emalil listserv
o http://lists.geocomm.com/mailman/listinfo/metadata

2ZUSGS



The USGS Biological Informatics
Metadata Program

e é )
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Metadata Program Overview

USGS Biological Informatics Metadata
Program offers:

Record creation assistance
Training

Metadata creation tools
Quality Control
Clearinghouse

These services are free for USGS and its
partner organizations

2 USGS



BIP Metadata Program: Key Players

= Viv Hutchison
o US Geological Survey
o Seattle, WA
o Metadata Program Coordinator
o Vvhutchison@usgs.gov
= Giri Palanisamy
o Oak Ridge National Lab
o Oak Ridge, TN
o Clearinghouse technical managergs
= Colin Talbert
o US Geological Survey
o Fort Collins, CO
o Quality control
= Alicia Aleman
o NASA
o Greenbelt, MD
o Metadata record creation

2ZUSGS
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USGS Biological Informatics Metadata Website

MBI Home = Toolkit = Metadata » FGOC Metadata » FGDC Metadata Home

Metadata

FGDC Metadata Home

Discover Data

Standards

Toaols

Training

2ZUSGS

FGDC Metadata

Metadata is a description of the content, quality, lineage, contact, condition, and
other characteristics of data, The description of the data is organized in a
standardized format using a comrmon set of terms, Metadata is literally "data
about data". Metadata records are similar in concept to library catalog records:
details about a book such as title, author, and publisher are recorded in a
standard way to ease the search for information,

Biological metadata records work in the same way: information is recorded in a
standardized format about a data set (content, quality, condition, and more) far

use and analysis, Metadata ultimately makes information about data sets more easily accessible to
scientists and researchers.

Metadata is a valuable tool, Metadata records preserve the usefulness of data over time by detailing
methods for data collection and data set creation. Metadata greatly minimize duplication of effort in the
collection of expensive digital data and foster sharing of digital data resources. Metadata supports local
data asset management such as local inventory and data catalogs, and external user communities such as
Clearinghouses and websites, It provides adeguate guidance for end-use application of data such as
detailed lineage and context, Metadata makes it possible for data users to search, retrieve, and evaluate
data set information from the NBI's vast network of biological databases by providing standardized
descriptions of geospatial and biological data.

The WBII offers an extensive array of metadata resources, Explore the links below and find resources for
your organization to use,

Discover the MBI Metadata Clearinghouse.
Learn about Metadata Standards.

Fesearch a variety of Metadata Creation Tools.,
Find Metadata Training Workshops and resources for trainers,

s

The Mational Biological Informm
Infrastructure (MBI Clearingl
is an initiative to help you loc
evaluate, and access biologic.
and information from a distrib
network of cooperating data |
information sources.

The NBII Clearinghouse incluc
metadata descriptions of bials
databases and infarmation
products developed and main
by USGS scientists, as well as
and information developed ar
maintained by other NEII
participants, including federal
state, and local government
agencies; private sector
organizations; and other part
around the nation and the wr

= Search the Clearinghol
m Add Yoor Matsdzora Dac




‘ USGS Biological Informatics Clearinghouse Dashboard

“MY.m a2
175 MSll.gov— -

ghouse Partners Dashboard
Dashboard Main Page

- Inside this munll.\r -

Select Your Organization

urrent partner selected: Metadata Clearinghouse Principal Node
lick here to select a different partner.

Number of Times Your Records are Accessed

=1
[Title [Count
[Birds of Brasilia [26
|Using Incubation Perlod Length as a Tool to Predict Host Impact |19
(Checklist of Amphibian Species and Identification Guide: An Online
(Guide for the Identification of Amphiblans in North America north of |19
Mexico
|Tennessee State Parks All Taxa Blodiversity Inventory Data |15
|Sacramento Refuge Roads |14

Overall Clearinghouse Searches F

Overall NBIICH Performance in 2010

September ————
October —

— April
August

May
March

June

January

Most Frequent Keywords Occurrences In all records

[Keywords  [Occurrences
[line [767
[dig [430
[araph [408

Your Metadata Dashboard F

Welcome to the NBII Clearinghouse Metadata Provider Dashboard

The MBII appreciates your submissions to the Clearinghouse. We are striving to make useful, robust records avallable to the sclentific community. Metadata records are Important n that they
provide sclentists the abllity to share detalled information about thelr datasets. It Is Important that we, In our data sharing efforts, strive to malntaln high guality metadata - both for data
discovery and data use purposes. As an aggregator of metadata records, the NBII harvests metadata from a large number of providers. This dashboard has been created to help you, as an
iorganization providing metadata records to MNBII, to check on the status and quality of those recerds. The dashboard allows you to check on your metadata submissions in a variety of ways.

Thank you for your commitment to providing metadata records to the NBIL Clearinghouse! We hope you find the Provider Dashboard a useful experlence. Check back often, as new content will be
added,

Printable Version
[Title [Link [Date Broken
Tue Jan 04
1585 Land Cover/Land Use on the Upper Mississippl River System Missing link 17:32:48 EST
2011
Tue Jan 04
1990 land use for part of Muddy Creek basin, Rhode River, MD Missing link 17:29:08 EST
2011
Tue Jan 04
1995 International Crown Fire Experiment In Northern Canada Missing link 16:13:04 EST | _
2011 4
[ [ [Tiip 1an na 1Y
Total broken links: 1909

Your Metadata Records by Title

A Mationwlde Geographlcal Information System (GIS) Analysls of Mine-Roosting Category 2 (C2) Bat Specles
A Spatlal and Genetlc Analysis of Cowblird Host Selection

A watershed approach to ecesystem monitering in Denall National Park and Preserve, Alaska

ACE Basin National Estuarine Research Reserve Water Quality Data

ACE Basin National Estuarine Research Reserve Water Quality Data In 1995

ACE Basin National Estuarine Research Reserve Water Quality Data In 1996

Accuracy Assessment Spatial Database for the Voyageurs National Park Viegetation Mapping Project
Acoustic Doppler Current Profiler Data Sets from Fixed Vessel

Agate Fossil Beds National Monument, Field Plots Data Base for Vegetation Mappings

Alr guality menitoring protocel - Denall Mational Park and Preserve

Alfagenes, An Alfalfa Genome Database Including Cultivar

An Automated Photo-identification Catalog for Studies of the Life History of the Florida Manatee
Apalachicola National Estuarine Research Reserve Water Quality Data

Apalachicola National Estuarine Research Reserve Water Quality Data Iin 1995
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‘ Metadata Input/Update Tool

&k
nbll National Bio[ogicc:l Information Infrastructure

B BEiblio
B Glossary

E My account
B Create content
B administer

B Logout

DIMS Metadata Editor

Submitted by admin on Mon, 2010-05-24 13:32

® May 2010 (1)

You will find here an opportunity to use the Drupal based metadata editor. & number of ir

metadata editors based on the Drupal content management system have been deployed

rhttp: Aftierrs unm. edu, http: /fgorilla.ites upr.edu, http: AfAteriecolab.es: 8080/ terspain, &

features a long list of user oriented features, The following is a reduced list:

& Fire Regimes of Kipuka

Forests in El MalDaiS —Eas'}.' to customize
;\Jdaegi:r;al Monument, New -Picklists for personnel, research sites, variables and more (auto-completes)
-Controlled vocabularies
More...

— -Automated wersioning mechanism

2 USGS




‘ Metadata Input/Update Tool

Ad
“5.. National Biological Information Infrastructure

Home » Create content

Create Data Set
Basic Information Fersonnel Involved Geo Temporal Info Methodologies

Title:

The title of the dataset

Numeric Identifier:

[ 1]

The Sevilleta ID assigned to the data set - Gmit the prefix "SEY", input just the number,

Short name:

A shortnarme is usually like a file name for your dataset container - the name used to refer in short to your dataset, Exarmple: meteo_2010

Abstract:

This is the data set abstract

— kInput format

Dataset EML ID:

This is a numeric identifisr for your data set. It should be unique - that is - you cannot use a previously used identifisr, Example : 1012009

Purpose:

The purpase of your dataset - the goals sought with the collection of your dats,
Data File Structure:

+ |
+ |

The reference to the information about data file structure details. If the structure has not been entered yet, ignore this for now, and come back

later to enter it.

Bibliography:




Beyond Clearinghouses

e é
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Uses for metadata depend on how
complete the record Is...

|dentification
Discovery
Evaluation
Access
Integration

2ZUSGS

Completeness Level

Description and Major Elements Added

1: Identification

Minimum content for adequate data set discovery in a general
cataloging system or repository (functionally equivalent to LTER
DTOC:
o title
creator
contact
publisher
pubDiate
keywords
abstract (recommended)

®  dataset/distribution {1 e. url for general dataset information)

2: Discovery

Lewel 1 content, plus coverage information to support targeted
searches

o geographicCoverage

®*  tazonomicCoverage

o temporalCoverage

3: Evaluation

Lewel 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)
e ntellectualEights

4: Access

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

®  access

®  physical

5: Integration

Lewel 4 content plus complete attribute and Q AMQC details to support
computer-assisted data integration and re-sampling

®  attribute (required)

® measurementScale

*  units

®  constraint

*  qualityControl

6: Semantic Use

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




Metadata: Critical to Data Integration

Creating quality metadata: some true payoffs...
« Analysis: Overall, quality metadata makes analysis easier

« Central archives: allow data created in the past to be reused in
analysis

e Quality Control:

*\Workflows can be built to find inconsistencies in data by comparing
data and metadata (i.e.: if a value exceeds a domain in data, but
metadata says it shouldn’t)

*Analysis on two datasets with different units of measure can result
In appropriate conversions



From Clearinghouses to Data Integration

o Moving beyond discovery:

Raw Data

X, ¥, Z

1, 3, &

i, 8, 5

LTI Dataset Data Analysis Output
B Mstadata Ingestion Cleaning Step 1 Generation
<l 2
<dataset>

ctitlesDataset 1¢/titles

"1 file:/C:/KrugerTPC/R-Stats/plot_buffalo_ALL.xml
Eile Edit View Workflow Tools Window Help
QaHaQDPNO=> mwc e

The Buffalo Console lists the conditions
where the TPC was exceeded in each region

11422667 28184.jpg
IME

10000

Buffale Futfocth
00 6000 2000

:

. Sectional Average Rainfal
Il Plotler R Expression

Brafudo: C eatral
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Kepler scientific workflow system

Kepler is a software application for analyzing and
modeling scientific data:

It allows scientists to:

» Create executable models, called "scientific
workflows"

» Access scientific data (streaming sensor data, medical
and satellite images, simulation output, observational
data, etc.)

» Execute complex analyses on this data



‘ Kepler scientific workflow system

File  Edit  View Workflow Tools  Winda
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R processing script

res

plot(T_AIR, BARO)

res <- ImM(BARO ~ T_AIR)

daoiirie

e }
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Distributed fra

mework

Coordinating Nodes

e retain complete
metadata catalog

e subset of all data

» perform basic indexing
e provide network-wide
services

e ensure data availability
(preservation)

 provide replication
services

Flexible, scalable,
sustainable network
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‘ Data types

= Biological (genes to biomes)

= Environmental Biological Levels of Organization
o Atmospheric . Ve
. E T \ ». Biome
o Ecological > ' meak
o Hydrological o | -
'®) |-.F,,f—clf','ﬂatic'”5 )
o Oceanographic O | o)

| Genes ho_

Micro Macro Regional

SCALE




Data sources

= Research networks and environmental observatories
= Biological specimens

= Individual scientists

= Citizen scientists’ data

= Natural resources and conservation data

= Observational data

= Global and continental land cover/land change and
biogeochemical data




\ Examples of Data Holdings

Metadata Interoperability Across Data Holdings

Metadata
Data Archive Types of Data Managed Standard(s)
A Biodiversity, taxonomic, ecological BDP, DwC, DC,
Biogeochemical dynamics, terrestrial DIF, BDP, ECHO
ecological Earth observation imagery
The US Ecological, biodiversity, biophysical, social, EML
Long Term Ecological Research genomics, and taxonomic
Avian Avian populations and molecular biology DwC
Knowledge
Network
Biological and taxonomic DC subset
Biophysical, biodiversity, disturbance, and EML
Earth observation imagery
can Environmental Observation Network
= =0 TAIWAN gtﬂgﬂﬁlm Biodiversity, biotic structure, EML
,'r e i function/process, biogeochemical, climate,
X RESCARCH NETWORK o hyroregie

BDP=Biological Data Profile DC subset=Dublin Core subset DwC=Darwin Core
% USGS DC=Dublin Core DIF=Directory Interchange Format ECHO=EOS ClearingHOuse
OGIS=0penGIS



‘Provide One-Stop Shopping for Data

Pilot Catalog: Simple Search Interface

(searches entire metadata record)

>48,000 Data Set Records

A Pilot Catalog For
Earth Observations

Data®I\-

DataONE Metadata Clearinghouse |

Advanced Search

Simple Search

Search All Records For

| SEARCH

Hint: boolean opergdors, wildcards and phrases are allowed, Results/Page
ex. precipifadion or (rain®and "moisture condend") I 0 vI

Query being built:
Mot Editable

CLEAR QUERY

NBIl Metadata Clearinghouse (39,550)

Long Term Ecological Research (LTER) Network
(6,897)

ORNL Distributed Active Archive Center for
Biogeochemical Data (810)

Large Scale Biosphere-Atmosphere Experiment
in Amazonia (LBA) (783)

Organization of Biological Field Stations (124)

Inter-American Institute for Global Change
Research (1Al) (79)

MODIS and ASTER Products (LPDAAC) (38)

National Phenology Network (USANPN) (29)
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Enabling tools
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Education and training

Career Long Learning:

» best practice guides

 exemplary data management
plans

e podcasts, web-casts

» workshops and seminars

« downloadable curricula

Best Practice
Guide

Best Practice
Guide
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Building global communities of
practice:
... creating long-lived CI enterprises

= Broad, active community engagement

o Involvement of library and science educators engaging new
generations of students in best practices

o Existing outreach and education programs
= Transparent, participatory governance

= Adoption/creation of innovative and sustainable business
and organizational models




. engaging diverse partners

Libraries & digital libraries
Academic institutions
Research networks

NSF- and government-funded
synthesis & supercomputer
centers/networks

Governmental organizations
International organizations
Data and metadata archives
Professional societies
NGOs

Commercial sector

O O O O

O O O O O 0

Tera Grid

En:uEnNu

THE UNIVERSITY of

NEW MEXICO

CDL
RIDGE # ( intel)'
UIC UNIVERSTY  RENWRIEIE
uwesTYGE NS | [BRARY 1824
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“Planet hidden in Hubble archives” Science News
(Feb. 27, 2009)

= A newimage processing technique reveals something not before seen in this Hubble Space Telescope image taken
11 years ago: A faint planet (arrows), the outermost of three discovered with ground-based telescopes last year
around the young star HR 8799.D. Lafreniére et al., Astrophysical Journal Letters

“The first thing it tells you is how valuable maintaining long-term archives can be. Here is a
major discovery that’'s been lurking in the data for about 10 years!” comments Matt Mountain,
director of the Space Telescope Science Institute in Baltimore, which operates Hubble.

“The second thing its tells you is having a well calibrated archive is necessary but not sufficient to make
breakthroughs — it also takes a very innovative group of people to develop very smart extraction

routines that can get rid of all the artifacts to reveal the planet hidden under all that telescope and
detector structure.”
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DataONE Leadership Team

L eadership Team:

Suzie Allard - Univ. of Tenn.

John Cobb - Oak Ridge Nat’l Lab

Bob Cook - Oak Ridge Nat’l Lab

Patricia Cruse - Univ. CA Digital Curation
Center

Mike Frame - USGS

Stephanie Hampton - Univ. CA Santa Barbara

Viv Hutchison - USGS

Matt Jones - Univ. CA Santa Barbara

Steve Kelling - Cornell Univ.

John Kunze - Univ CA Digital Curation Center

Carol Tenopir - Univ. of Tenn.

Bruce Wilson - Joint Oak Ridge Nat’l Lab
and Univ. of Tenn.

Todd Vision - Duke Univ.

Bertram Ludascher - Univ. of CA - Davis
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Conclusions

In this session we reviewed:

e Definition of metadata
« Value of metadata

e Working with the FGDC metadata standard
e Clearinghouses

e Implementation tips

 Beyond Metadata
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‘Thank you!

Questions? Comments?

Viv Hutchison
USGS — Denver, CO

Contact:; vhutchison@usgs.qov or
303.202.4227

o 3

“Professor LaVonne had many enemies in the

entomological world, detective, but if you examine

that data label, you'll find exactly when and
where he was—shall we say— collected.”
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