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Overall Topics

 Metadata: What it is, Why it is 
valuable 

 Challenges in Eco/Bio 
Informatics

 FGDC Content Standard for 
Digital Geospatial Metadata 
(CSDGM)

 Biological Data Profile
 Clearinghouses
 How to Write Metadata 
 Implementation
 Beyond Discovery Metadata



Bio/Eco Informatics and Challenges





Informatics Challenges:

Majority of biological/ecological data is 
undocumented
 Lacks information on structure and content of data
 May be impossible to understand data without 

contacting the original researchers, which is 
problematic over the long-term

Documentation conventions widely vary
 Requires large time investment to understand each 

data set
Data loss
 Huge investments in research unavailable to future 

researchers and managers



 Scientists are not always well trained in the 
practice of data management

 Data management often not considered in 
academic curriculum (young professionals) 

 Fading memory of completed datasets
 Hardware/software issues
 Archiving practices not considered
 Lost data or reduced data utility due to lack of 

data management practices
 Data are massively dispersed

Informatics Challenges, con’t



Data from multiple disciplines
 Wide variety of data used in Ecology and Biology

 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 DeHoop Nature Reserve, SA



Data Integration Challenges
 Heterogeneity impedes integration



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: 
 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 

requested and state where they can be obtained



 What is data management?

 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

Data Management



 Why data management?
 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

Why Data Management?



Getting Started with Metadata…



Topics 

 Define metadata

 Look at examples of metadata

 Determine the types of information included 
in a metadata record



Data Collection 



From Field Notes to Data Sets 
Species Average 

Temperature
Temperature 
Standard 
Deviation

Number of 
Observations

Minimum 
Temperature

Maximum 
Temperature

Northern 
Red-legged 
Frog

4.4 --- 1 4.4 4.4

Tailed Frog 7.0 3.0 3 4 10

Arizona Toad 10.0 --- 1 10 10

Strecker's 
Chorus Frog

10.5 2.0 11 9 16

Oregon Spotted 
Frog

11.0 15.5 2 0 22

New Jersey 
Chorus Frog

11.5 4.5 17 3 22

Wood Frog 12.5 5.5 897 0 28.8

Spring Peeper 13.2 5.6 569 -1 32

Red-legged 
Frog

13.3 5.9 16 4 27

Average Temperature of Observation for Each Species 



From Data Sets to Published Papers 



What is a Data Set?

 A collection of data that is raw or statistically 
analyzed 
 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
 Elements in a data set can include:
 Values, measures, points, coordinates, conditions, 

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



What Is Metadata? 

 Metadata is: Data ‘reporting’

 WHO created the data?
 WHAT is the content of the data?
 WHEN was it created?
 WHERE is it geographically?
 HOW was the data developed?
 WHY was the data developed?



Metadata in the Real World

 Metadata is all 
around…

Author(s) Boullosa, Carmen. 
Title(s) They're cows, we're pigs / 

by Carmen Boullosa 
Place New York : Grove Press, 1997. 

Physical Descr viii, 180 p ; 22 cm. 
Subject(s) Pirates Caribbean Area Fiction. 

Format Fiction 



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

 When you receive a dataset from an external 
source, what types of information do you want to 
know about the data?

Working With Data



 Providing data:  
 Why was the data was created? 
 What limitations, if any, do the data have?  
 What does the data mean? 
 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 I need in order to read the data?
 What projection is the data in?
 Can I give this data to someone else?

Working With Data



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:

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

 a uniform summary description of the data set



What does a metadata record look like?



Multiple metadata standards exist
 Dublin Core Element Set

 Emphasis on web resources, publications
 Content Standard for Digital Geospatial Metadata (CSDGM)

 Federal Geographic Data Committee (FGDC)
 Emphasis on geospatial data

 Biological Data Profile (BDP) of the CSDGM
 Emphasis on biological data (and geospatial)

 ISO 19115  Geographic information: Metadata
 Emphasis on geospatial data and services

 Darwin Core
 Emphasis on museum specimens

 Ecological Metadata Language
 Emphasis on ecological data documentation



The Value of Metadata: Why Do It?



Topics 

 Determine the value of metadata

 Define reasons for a standard



Metadata has value to all:

Data
users

Organizations

Metadata
helps…



What is the value to Data Developers?

 Metadata allows data developers to:

 Avoid data duplication 

 Share reliable information

 Publicize efforts – promote 
scientist’s work and contributions to 
a field of study

 Reduce workload



What is the value to Data Users?

 Metadata gives a user the ability to:
 Search, retrieve, and evaluate dataset 

information from both inside and outside an 
organization

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

 Determine applicability – decide if a data set 
meets your needs

 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: 
 Documentation of data processing steps, quality 

control, definitions, data uses, and restrictions
 Ability to use data after initial intended purpose

 Transcends people and time: 
 Offers data permanence
 Creates institutional memory

 Advertises an organization’s research 
 Creates possible new partnerships and 

collaborations thru data sharing



Information Entropy
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Time of data development

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

General details about data set are lost 
through time

Accident or 
technology 
change may 
make data 
unusable

Retirement or career change 
makes access to “mental 
storage” difficult or unlikely

Death of developer 
results in loss of 
remaining info

TIME
(From Michener et al 1997)
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Sound information management –
including metadata development 
can arrest the loss of data set detail

Information Entropy



A little history…



Topics 

 United States Executive Order 12906

 Metadata responsibilities for U.S. Federal 
agencies

 Federal Geographic Data Committee (FGDC)



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:

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

 (2) to provide information to data clearinghouses and catalogs
 (3) to provide information needed to process and interpret data 

transferred from another organization.
 Requires creation of metadata for data sets from 1995 forward



The Federal Geographic Data Committee

 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

 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.gov home page

www.fgdc.gov



Standards, Profiles, Extensions, and 
ISO…



Topics 

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

 Introduce NBII Biological Data Profile

 Update: status of ISO standard



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.

Identification_Information
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

 Taxonomy

 Methodology

 Analytical tools

Additional elements:



Biological Data Profile
Documents three types of datasets:

 Explicitly biological

 Biological and geospatial

 Explicitly geospatial



The FGDC Standard with elements of the BDP



Biological Data Profile Workbook



FGDC to ISO: The Transition



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

International Organization for Standardization 
(ISO) Metadata Standard

 Essentially, two standards 
were developed: 

ISO 19115: has been approved – it is 
an abstract standard that specifies 
general content for the metadata, but 
does not specify the format.
ISO 19139: XML implementation 
schema specifying the metadata record 
format.



International Organization for Standardization (ISO)

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

The NAP will replace the 
current Version 2 FGDC 
Standard, and essentially 
become Version 3

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).



ISO 19115

 ISO 19115 enables describing:
 Geospatial data sets
 Maps
 Non-geospatial resources (example: tabular data)
 Services: portals, web mapping



Metadata Clearinghouses



Topics 

 Define Clearinghouse

 Examples

 How to use the USGS NBII Clearinghouse



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



USGS NBII 
Clearinghouse

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

Examples of Clearinghouses:

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



Searching the USGS NBII Clearinghouse:



Advanced Search



Results



Results



Results



How to write quality metadata



Topics

 Steps for preparing quality metadata

 Tips for writing good metadata



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



Think about the long-term effects:

 Do not use jargon
 Define technical terms and acronyms:

CA, LA, GPS, GIS 
 Clearly state data limitations
 Use “none” or “unknown” meaningfully

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

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

Tips for Writing Good Metadata



Titles, Titles, Titles…

 Titles are critical in helping readers find your data

 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.  

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

 An informative title includes: topic, timeliness of the data, specific 
information about place and geography

Tips for Writing Good Metadata



 Which title is better?
 Rivers
OR
 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)

Tips for Writing Good Metadata



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.

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.

Tips for Writing Good Metadata



 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.gov)

Select keywords wisely

Tips for Writing Good Metadata

http://thesaurus.nbii.gov/�


 Don’t use symbols that might be misinterpreted
! @ # % { } | / \ < > ~

 Don’t use characters with dual interpretations
 ie: < > 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

Remember: a computer will read your metadata

Tips for Writing Good Metadata



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

 Are any pieces missing?

**Review your final product**

Tips for Writing Good Metadata



Metadata Tools and Resources



Metadata Creation Tool Reviews
Software 
Name

Spatial
Capture

Templates BDP Price

ArcCatalog 
(ArcGIS 
9.x) 

YES Import existing metadata, 
Advanced Synchronization 
tools

NO Part of 
ArcGIS 9.x 

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

YES Free

SMMS YES YES – creates whole record 
templates, and citations & 
contacts

YES ~ $600

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

YES Free



ESRI’s ArcCatalog



ArcCatalog with NPS NBII Extension



Metavist



Spatial Metadata Management System (SMMS)



USGS TKME “Another editor for formal metadata”



NOAA Mermaid: An online tool

http://www.ncddc.noaa.gov/Metadata/Tools



EPA Metadata Editor

http://geodata.epa.gov/eme.html



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!

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



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/metadata/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/

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



To create FGDC compliant metadata records:

Orient 
yourself with 
this 
workbook



Use this graphic to understand the standard



Address the 7 Sections that make up the Standard:

1. Identification Information

2. Data Quality Information

3. Spatial Data Information

4. Spatial Reference Information

5. Entity and Attribute Information

6. Data Distribution Information

7. Metadata Reference Information



Use established thesauri

http://thesaurus.nbii.gov



Enter Metadata using an Electronic Tool



• 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

Become a Clearinghouse partner:



Search for records in Clearinghouses



Metadata Implementation



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 
information

 Efficiency – identify and use 
existing datasets, avoid duplication 
of effort

 Gives the dataset creator(s) credit

Data
users

Organizations

Metadata
helps…



Funding Metadata Development
 Internal:
 Are there any internal funding 
options for metadata implementation?

 External:
 Include metadata records as a project

deliverable or scope of work when applying for 
a grant, therefore including it in the project 
budget.

 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?



Who contributes to creating a metadata file?

Single individual or team approach?

 Team Leader / Project Manager

 GIS Specialist

 Field Personnel

 Database Manager

 Science Staff

 Data Analysis Lead



“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
 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/

http://pubs.usgs.gov/of/2009/1170/�


More Metadata Training & Information Online

 FGDC metadata trainer directory
 FGDC metadata training calendar

 http://www.fgdc.gov

 USGS NBII metadata training program
 http://www.nbii.gov

 Other Training Materials
 http://www.csc.noaa.gov/metadata/

 Email listserv
 http://lists.geocomm.com/mailman/listinfo/metadata 



The USGS Biological Informatics 
Metadata Program



USGS Biological Informatics Metadata 
Program offers:

•Record creation assistance

•Metadata creation tools
•Quality Control 
• Clearinghouse

•Training

Metadata Program Overview 

These services are free for USGS and its 
partner organizations



BIP Metadata Program: Key Players
 Viv Hutchison

 US Geological Survey
 Seattle, WA
 Metadata Program Coordinator
 vhutchison@usgs.gov

 Giri Palanisamy
 Oak Ridge National Lab
 Oak Ridge, TN
 Clearinghouse technical manager

 Colin Talbert
 US Geological Survey
 Fort Collins, CO
 Quality control

 Alicia Aleman
 NASA
 Greenbelt, MD
 Metadata record creation

Alicia

Giri

Colin



USGS Biological Informatics Metadata Website



USGS Biological Informatics Clearinghouse Dashboard



Metadata Input/Update Tool



Metadata Input/Update Tool



Beyond Clearinghouses



Uses for metadata depend on how 
complete the record is…
• Identification
• Discovery
• Evaluation
• Access
• Integration



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
• 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
Moving beyond discovery: 



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

Data source from 
repository

res <- lm(BARO ~ T_AIR)
res
plot(T_AIR, BARO)
abline(res)

R processing script



DataONE

Building a Global Cyberinfrastructure



Distributed framework
Member Nodes

• diverse institutions

• serve local community

• provide resources for 
managing their data

Coordinating Nodes
• retain complete 
metadata catalog 
• subset of all data
• perform basic indexing
• provide network-wide 
services
• ensure data availability 
(preservation)  
• provide replication 
services

Flexible, scalable, 
sustainable network



 Biological (genes to biomes) 
 Environmental 
 Atmospheric
 Ecological
 Hydrological
 Oceanographic

Data types



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

Data Archive Types of Data Managed Metadata 
Standard(s)

Biodiversity, taxonomic, ecological BDP, DwC, DC, 
OGIS

Biogeochemical dynamics, terrestrial 
ecological Earth observation imagery 

DIF, BDP, ECHO

Ecological, biodiversity, biophysical, social, 
genomics, and taxonomic 

EML

Avian populations and molecular biology DwC

Biological and taxonomic DC subset

Biophysical, biodiversity, disturbance, and 
Earth observation imagery

EML

Biodiversity, biotic structure, 
function/process, biogeochemical, climate, 

and hydrologic

EML

Metadata Interoperability Across Data Holdings

BDP=Biological Data Profile DwC=Darwin Core
DC=Dublin Core ECHO=EOS ClearingHOuse

OGIS=OpenGIS

DC subset=Dublin Core subset
DIF=Directory Interchange Format 



Provide One-Stop Shopping for Data

NBII 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 (IAI) (79) 

MODIS and ASTER Products (LPDAAC) (38)

National Phenology Network (USANPN) (29)

>48,000 Data Set RecordsPilot Catalog:  Simple Search Interface
(searches entire metadata record)



120

Enabling tools



Career Long Learning: 
• best practice guides
• exemplary data management 

plans
• podcasts, web-casts
• workshops and seminars
• downloadable curricula 

Education and training

Best Practice 
Guide

How to Cite 
Your Data

6 in a series

Best Practice 
Guide

Using Metadata 
for
e-research

5 in a series

Gold Star 
Data Management 

Plan

Here’s How
Best Practice 

Guide

How to Cite 
Your Data

6 in a series



Building global communities of 
practice:
… creating long-lived CI enterprises

 Broad, active community engagement
 Involvement of library and science educators engaging new 

generations of students in best practices
 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 



“Planet hidden in Hubble archives” Science News 
(Feb. 27, 2009)

 A new image 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. Lafrenière 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.”



DataONE Leadership Team
Leadership 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



Conclusions

In this session we reviewed: 

• Definition of metadata

• Value of metadata

• Working with the FGDC metadata standard

• Clearinghouses

• Implementation tips

• Beyond Metadata



Thank you! 

Viv Hutchison
USGS – Denver, CO
Contact: vhutchison@usgs.gov or 

303.202.4227

Questions? Comments? 

mailto:vhutchison@usgs.gov�
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