Data

SNE

Authors: PATRICIA CRUSE’, William Michener!, John Cobb®, Suzie Allard?,
Horsburgh'®, Vivian Hutchison'?,
Welch?>, Jake Weltzin!!, Bruce Wilson®

Paul Allen3,

"University of New Mexico; 2University of Tennessee; 3Cornell University; “University of Edinburgh; >University of Illinois - Urbana Champaign; ®Oak Ridge National Laboratory; “University of California - California Digital Library; 8University of Southern California; ?University of Southampton; '°Ecological Society of America; ''U.S. Geological Survey; 2University of Manchester; '3National

Peter Buneman4, Randy Butler>,
Matthew Jones!3, Steve Kelling3, Jeremy Kranowitz'/, John Kunze’, Bertram Ludaescher'8, Lorraine Normore?, Ricardo Pereira'?, Line Pouchard®, Robert Sandusky??, Ryan Scherle?l,

Robert Cook®, Ewa Deelman®, David DeRoure?®,

DataONE: A Virtual Data Center for Biology, Ecology, and
the Environmental Sciences

Cliff Duke'9, Mike Frame'l,

Data

@N\E

Carole Goble'?, Stephanie Hampton!3,
Mark Servilla',

Center for Ecological Analysis and Synthesis - University of California - Santa Barbara; '#Atlas of Living Australia; '>University of Michigan; '®Utah State University; '"The Keystone Center; '8University of California - Davis; '°Taxonomic Databases Working Group (Campinas, Brazil); 2%University of Illinois - Chicago; 2'National Evolutionary Synthesis Center; 22University of Kansas

Abstract. DataONE addresses four key challenges: (1) data loss; (2) data dispersion; (3) data deluge; and (4) poor practice. DataONE will enable new science and knowledge creation through universal access to data about life on earth and the environment that sustains it. The system
focuses on preserving at-risk data and is designed around a nucleus of three existing data centers (i.e., coordinating nodes) and a broad array of data holdings maintained by libraries, research networks, and academic and governmental organizations (i.e., member nodes). The
cyberinfrastructure promotes the discovery and access of data by providing the one-stop shopping for data and metadata (information about the data that enables its use) about Earth’s biota and environments, covering a range of spatial and temporal scales, and scales of biological
organization. DataONE provides an “investigator’s toolbox” that includes metadata management, scientific visualization, and other tools that empower scientists and organizations to more easily and effectively manage, analyze, and synthesize data. Innovative training and outreach to
scientists and students include best-practice videos, podcasts, on-line certificate programs, downloadable best practice guides and exemplars of data management plans. Through working group meetings, computer and information scientists are engaged in developing and promulgating
ontologies that will facilitate data integration and simplify creation of complex scientific workflows. The DataONE portal simplifies the process of acquiring and using appropriate scientific workflow software like Kepler and Taverna, as well as publishing and sharing new workflows via
mechanisms such as myExperiment that allows workflows to be re-used and possibly adopted for other uses.

The Vision: “DataONE will be commonly used by researchers, educators, and the public to better understand and conserve life on earth and the environment that sustains it.”

By creating an infrastructure of technology and standards, people, and institutions to support the full life cycle of biological, ecological, and environmental data and tools that enable universal access, DataONE will accelerate use of earth observational data in research,

education and decision-making.

In so doing, DataNetONE will transform our understanding of ecological processes and conserve life on earth and the environment that sustains it.

Cyberinfrastructure

Biological Levels of Organization Data Sources

* Research networks and environmental observatories
* Biological specimens

* Individual scientists

 Citizen scientists’ data

* Natural resources and conservation data
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« Atmospheric
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Flexible, scalable,
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* Provide replication services
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- Member Nodes

- Diverse institutions

« Serve local community

* Provide resources for managing
their data

A Pilot Catalog For
Earth Observations
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DataOME Metadata Clearinghouse

>48,000 Data Set Records

* NBIl Metadata Clearinghouse (39,550)
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Evaluation, analysis, and visualization

Education and Outreach

Career-Long Learning

Best Practice Guide

Best Practice Guide

« Best practice guides

« Exemplary data
management plans

 Podcasts, web-casts

« Workshops and seminars

« Downloadable curricula

How to Cite
Your Data

6 in a series
Data®NE
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Use Case Scenario:
Forecasting the spread of an invasive species across North America

The Eurasian Collared Dove (Streptopelia decaocto) was introduced in the Bahamas in 1988. Since then it has spread across
North America. There is concern that the Eurasian Collared Dove could compete with native dove species (i.e. Mourning Dove,
Zenaida macrura, or White-winged Dove, Zenaida asiatica) both of which are economically beneficial. A analyst would like to
predict how the invasive dove will spread over the next 20 years, and how it might impact the ranges of the other dove species

Second, analysis
workflows are used to
first explore and then
predict patterns of
species occurrence.

Exploratory analysis techniques that
identify the factors that best predict
species occurrence and drive hypotheses
generation and predictive analysis.

E%p!o ratory

Analysis

Confirmatory

Sources Sensors Observations Synthesis Analysis
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Sources of species observations Observations are Data are organized via a core

semantic model for
observational data making
data synthesis straightforward.

are linked to landscape, climate, available through the
geographical and human factors. distributed network of

- DataONE data providers.
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www.CitizenScience.org

Community Engagement

Building Global Communities of Practice: Creating Long-Lived Cl Enterprises

Broad, active community engagement

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

 Leverage existing outreach and education programs

Transparent, participatory governance

Adoption/creation of innovative and sustainable business and organizational models

The Working Group Model

Structure

« 10 - 20 participants
Deep analysis
Intensive collaboration
Neutral territory

2 weeks per year
Remote collaboration
« Social networking

Success
« Community-driven
* Inclusive
« High productivity
« High impact
External Advisory Committee
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Associate Director
Community Engagement & Outreach

Associate Director
Development & Operations
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Qutreach Team

 Libraries & digital libraries

« Academic institutions

« Research networks

« Synthesis & supercomputer
centers/networks

« Governmental organizations

 International organizations

e Data and metadata archives

* Professional societies

* NGOs

« Commercial sector

L Coordinating Nodes
Core Cl Team

—‘Member MNodes

Infrastructure and Research Working Groups Engagement and Research Working Groups

Fedearated security = Sociocultural barriers to data
sharing and preservation

Distributed storage

L Community engagement and
education

Data preservation, metadata, and
interoperability

Citizen science and public
outreach

Scientific workflows

Long-term sustainability and
governance

Data integration and semantics

Usability and assessment ™ Usability and assessment

DataONE (Observation Network for Earth), MSCO5 3180, University of New Mexico, Albugquerque, NM 87131-0001

email: william.michener@gmail.com

Donald Hobern'4, Peter Honeyman!>, Jeffery
Kathleen Smith?', Carol Tenopir?, Dave Vieglais??, Von




