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Global change
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Critical areas in the Earth’s system

Geographical pattern of surface warming
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Dah@l\E Critical areas In the Earth’s system
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m@[\E Building the knowledge pyramid

Decreasing Spatial Coverage
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Dal:a@l\E Data loss

Natural disaster

Facilities infrastructure failure
Storage failure

Server hardware/software failure
Application software failure

External dependencies (e.g. PKI
failure)

Format obsolescence
Legal encumbrance
Human error

Malicious attack by human or
automated agents

Loss of staffing competencies
Loss of institutional commitment
Loss of financial stability

Changes in user expectations and
requirements




Data Loss

(including orphaned data)

1,000,000
900,000 / Transient
information
800,000 A / > or unfilled
% / / demand for
=
S 600,000 - : )
o) Available Storage, 2007
; 500,000 \\ /7‘ 264EB
() 400,000 \
= /
., 300,000
2 /
B 200,000 K\ Disk  Optical
. 0 i)
& it Available Storage  56%  22%
—_Other
0 ' ' ‘ ' : ' 1%

2005 2006 2007 2008 2009 2010

Source: John Gantz, IDC Corporation: The Expanding Digital Universe




Poor data practice

“data entropy”
/Time of publication

/ Specific details

General details

Retirement or
career change

Accident

Information Content

/ Death

Tl me (Michener et al. 1997)




Data@l\E Data longevity

Rumsey (2002) Legal Citations
Harter and Kim (1996) Scholarly Article
Citations

Koehler (1999 and 2002) Random Web Pages

Spinellis (2003) Computer Science
Citations
Markwell and Brooks Biological Science
(2002) Education Resources

Nelson and Allen (2002) Digital Library Object

Koehler, W. (2004) Information Research 9(2): 174.

1.4 years

1.5 years

2.0 years

4.0 years
4.6 years

24.5 years

Jata
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Road map to today’s talk

DataONE: A solution

= Building on existing ClI

= Creating new CI

= Changing science culture and institutions




Data@l\E Existing biological data archives
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Examples of data holdings

Metadata Interoperability Across Data Holdings

: Metadata
Data Archive Types of Data Managed Standard(s)
! ,.. Biodiversity, taxonomic, ecological BDP, DwC, DC,
I Mational Biological Informatien Infrastructure OG I S

Biogeochemical dynamics, terrestrial DIF, BDP, ECHO
ecological Earth observation imagery

e Ecological, biodiversity, biophysical, EML

Long Term Ecological Resef}g‘:w‘ﬂ social, genomics, and taxonomic

Avian populations and molecular biology DwC

Avian
Knowledge
Network
Biological and taxonomic DC subset
Biophysical, biodiversity, disturbance, and EML

Earth observation imagery

Biodiversity, biotic structure, EML
function/process, biogeochemical, climate,
and hydrologic

BDP=Biological Data Profile  DC subset=Dublin Core subset DwC=Darwin Core

DC=Dublin Core DIF=Directory Interchange Format ECHO=EOS ClearingHOuse

EML=Ecological Metadata Language OGIS=0penGIS



@[\E Existing Cl: Enabling tools
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Existing Cl: Metacat data distribution
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m@[\E Existing ClI: Kepler - Kilo Nalu workflow

Support application scripts
in R, Matlab, etc.

Cenerate Start Times ) *
Array To Sequence  KiloMaluQgataStream Q‘ Sequence To Array Display Graph

SplitRecord Calcula

: ® Means Dq
Mumber Start Time i K & Generate Plat 1 I
£ numStartTimes :
- N Sequence To Array? Output
%r ssinkModeParam: Request ¥ Dq R Y I -
2 [

sreguestReferenceParam: ab.ﬂ:lul:e :
reguestDuration: 1200 : P
enumatartTimes: &0 L N
@nsleps: 1 L N
| 4 now <- Sys.time() K
5 Epoch <- now - as.numeric(now) .
Stream'”g Data timeval <-Epoch + timestamps >
posixtmedian = media|
from obse_rvatory o antime = a8 Moqlular components,
DataTurbine Server| |meantemp = mean(dqeasily saved and shared
|
Publish to workflow repository with (bottoen, 10 ADGP)
accession number s |
Documents the linkage between o &
publication, analysis, and data §, E
g (7]
B
5 B
Ex
- |_ ‘_
Graphs and derived RE

data can be A
archived and displayed




Data@I\E DataONE — Building new global CI
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m@[\E 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




Data@l\E Distributed framework

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

Flexible, scalable,
sustainable network

Investigator 1..N
Toolkit




M®|\E Supporting the data lifecycle

The data

1
2
3.
lifecycle g-
6

Deposition/acquisition/ingest
Curation and metadata management
Protection, including privacy

Discovery, access, use, and dissemination
Interoperability, standards, and integration
Evaluation, analysis, and visualization



Data@I\E DataONE — Building new global CI




Dat @I\E Providing one-stop shopping for data

Pilot Catalog: Simple Search Interface

(searches entire metadata record)

A Pilot Catalog For
Data®NE Earth Observations

DataONE Metadata Clearinghouse |

Simple Search Advanced Search

Search All Records For

| SEARCH
Hint: boolean operators, wildcards and phrases are allowed, Results/Page
ex: precipitation or frain® and "moisture coptent") I 0 -rl

Query being built:

Mot Editabie

CLEAR QUERY

26

>48,000 Data Set Records

NBIlI 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 (IAl) (79)

MODIS and ASTER Products (LPDAAC) (38)

National Phenology Network (USANPN) (29)




Simple Search

Fielded Search
| FuliText

j IEurasia

Geographic Search——

North™

America
A
0
South
. Amenic)

2 1

§ Termsd

*Click on [%/to select an area

Place:l YiEW 0N map

Query being built:—
fulllext
Mot Editatie (A5 Bl
81,/61,7198
CLEAR QUERY

Eurasian Collared Dove in North America

NMetadata Report

Dam@h You searched for: text:eurasian collared dove overlaps coordinates {(n,w,s,e)= (56.944973,-57.65625,-2.811371,-130.21875) and after 01/01/1988

| Return to Search || Return fo Results |

Title:
Ivestizator(s):
You searched for: text:eurasian| Siatus:
Access
Resiriction:
Data set
Filter by Presentation Location:
Category a0 Data Center
1 Contact:
Maps and Data (T 19
| Data Center
TRL:
Data set
Citation:
Eeyword(s):
5
FLORID?
Dafz provi
MBIl histadata Clearinghouse (83 Al specie
OCCTITENCE

FLORID# Abstract:

Daiz grovi

Hyperdist

creates a g Site

Tmation:

FLORIDS

Daiz provi

This cove:
to oceur it

GEDRGL!
Datz prov Use
Constrainis:
This data|

Florida Bird Species Distributions
Florida GAP
Complete

Hone

Flotida Cooperative Fish and Wildlife Research Unit

[viewthis page in FODG | [view this page in ENL |

117 Hewins-Ziegler Hall City: Gainesville State: Florida Postal: 32611 Phone: 352-846-0630 Email: pearlstinel@wec.ufl edu

=http e gap vidaho edu/gape

Downloadable Data

[ S e

Hone Conservation
Gap dAnalysis
Birds Distribution

Species

Coceymis americams
Tellow-crowmed Hight-Heron
Hyctanassa violacea
Vellowr-crovmed Parrot
Amazona ochrocephala
Tellow Warbler
Dendroica petechia
Yellow-headed Farrot
Amazona oratrin
Vellow-throated Vireo
Vireo flavifrons
Tellow-throated Warbler
Dendroica dominica

All epecies range maps are predictions shout theocoutrence of those species within a particulararea. Traditionally, the predicted
ocouttences oftnost species hegin with samples from collectionsmade at individual point locations. Most traditional speciesrange
maps are small-seale (e.g., »1:10,000,000)and derived primartily from point data to constructfield guides.

Hid 3139607715 -82.3270419 24 46011472 -79 52552848

Hone

R S SRR N

= Arkansas Garolina ]
AN South LI
= Mississippi ®  Carclinal District'o
Alabama Columbiz
G
Louisiana, o
sion|
@0nknda)
Florida
Gultlof [ il
Mexic:
La Habanal
o
FOWERED BY
Cuba

5, LeadDog Cansulting - Desms of Uee
A1 3007715 W50 TN 5d A0 11472 E- PR E055204

modeled in the Georgia GAP Analysis Project for bird species in

Wiew full metadata




Enhancing data interoperabillity:

M®I\E ontologies and semantic mediation

AT, o
Benbicdl il T, |

1_-{_.,.,..1.41'-;.-,.....1.....'_ iy
L B I Ly Y
e o s il By s,

01 R

F16 [~ foo 2 = | ‘
A | B | C | D E F
1
2
3 |Date Start time End time Pause Sum Comment
4 2007-05-07 9,26 10,25 o 1Task 1
5 2007-05-07 10.75 12.50 0 1.75 Task 1 ; i
6 2007-05-07 18,00 19,00 0 1 Task 2 i
7 2007-05-08 9,25 10.25 0 1Task 2 _—
g 2007-05-08 14,50 15,50 1] 1Task 3
9 2007-05-08 8,75 9,25 0 0.5 Task 3
10 2007-05-14 21,75 22,25 0 0.5 Task 3
11 | 2007-05-14 2250 23,00 0 0,5 Task 3
12 2007-05-15 11,75 12,75 0 1Task 3




DEecles across Nortnh 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.

First, the analyst searches DataONE Second, analysis workflows Exploratory analysis techniques that identify the
clearinghouse to C_ilSC_OVGF and access are used to first explore and factors that best predict species occurrence and
data on the distribution of the dove then predict patterns of drive hypotheses generation and predictive
species. They find that a continent-wide species occurrence. analysis.
network of citizen scientists has gathered Explmé Confirmatory
information on the occurrence of Eurasian Sources Sensors Observations Synthesis Analysis Analysis
Collared Dove since it was introduced.
ORE &% O
. f & E ("h___" """ b W't
g
eBird Oma®E | .
o -
. OEmS
2 b.h.h « &
- O Mk i :
. . -
bl ﬁ ) l -~ = TN
e ) Y/
Sources of species Observations are . .
. . . . - Data are organized via a
Range expansion of Eurasian | observations are linked to available through the .
. s core semantic model for
Collared Dove landscape, climate, distributed network of .
- observational data
geographical and human DataONE data making data svnthesis
factors. providers. 9 Y

straightforward.

Eurasian
Collared Dove




Workflow sharing portal

Wiki | Malling List | Publications @] Login | 2 Register | &' Give us Feedback

experiment ™"

Home Users | Groups Workflows Files Blogs || Forums

A < searcn

Home » Tags » View: kegg £ BOOKMARK of 20 B
Tag Results
o | Log in / Register
Workflow Username or Email:
Uploader: i’ Mouse Pathways and Gene annotations for QTL Phenotype (v3) L, View S
Created: 03/10/07 @ 18:36:02 | Updated: 20/02/08 @ 18:05:44 4} Downlad (v3)

License: Creative Commons Altribution-Share Alike 3.0 License

Remember me: [

: k. = = This workflow searches for genes which reside in a QTL (Quantitative Trait | OR
ZlE Paul = Loci) region in the mouse, Mus musculus. The workflow requires an input
Fisher = of: a chromosome name or number; a QTL start base pair positon; QTL Use OpenliD:
..z.. end base pair position. Data is then extracied from BiolMart to annotate
= each of the genes found in this region. The Entrez and UniProt identifiers

e | ara then sent to KEGG to obtain KEGG gene identifiers. The KEGG gene | (eg: name openid.com)
—— deniifiers are then used to searcg for pathways in the KEGG path...

Rating: 4.50/5 (2 ralings) | Versions: 3 | Reviews: 0 | Comments: 0 | Citations: 1
Viewed: 673 times | Downloaded: 778 times Meed an account?
Tags (11): Click here to register

data-driven | decase | genotype | kegg | nbiconworkflows | pathway | pathway-driven | pathways | Forgot Password?
phenotype | gt | ahim

Log in




5~ . &30 = Changing science culture and institutions

1. Education and training
2. Engaging citizens in science
3. Building global communities of practice




- &3\ = Education and training

Career Long Learning:

» best practice guides
exemplary data management
plans
» podcasts, web-casts
* workshops and seminars
« downloadable curricula

Best Practice Guide

How to Cite
Your Data

6in a series

Gold Star
Data Management
Plan

Here’'s How

Data®N\E




- &30 = Engaging citizens in science

Learn why
phenology
is important

.ri;’ P

Download free
ELEE S

J.ci uur hesd
ETVAioNS RS

Map results
from around
the country

Prafeon B abaady
Halursares
Taalki
Cauferavns Fraceaillng

Natlonal

Phenology Network

Citiren Scimmce at the
Camel Labstuny of
Cmial gy

"‘“-"-—I:.'.-\r .
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Building global communities of practice:

... creating long-lived CI enterprises,

Broad, active community engagement

= |nvolvement 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

science for a changing world

Ké?’?&?ﬂ% ‘ﬁ

TeraGrid

THE UNIVERSITY of LEcgEoker

" NEW MEXICO

%EIAII){GE (intel)’

Natonad labutury [

CDL
*

UIC UNIVERSITY

MANCHESTER
w4328 | [BRARY 82




Road map to today’s talk

= Environmental science challenges
= Cyberinfrastructure challenges

= DataONE: A solution

« Benefits to science




m@[\E What shapes DataONE?

Challenges associated with climate variability
Community needs good data
Good data
» builds good science
* makes possible wise management
» enables sound decisions
Good data needs
= good technical infrastructure
= sound organization - o = '

= community engagement (you) Data Matter |
Data

@N\E



m@[\E Why Is this relevant to USGS

USGS Science Strategy — needs substantial data and information
USGS & DataONE share similar Cyber infrastructure needs
= Architecture

= Portals

= D|Str|buted approaCheS DataNetONE Domain Independence
. . Transferable Models

= Replication

= Secure, controlled access DataNetoNE

Open Participation

= Authentication methods

= Tools deployed, and supported

» Data discovery & interoperability methods

» Standards developed, deployed
Life Cycle Data Management tools (i.e Investigator toolkit)
Closer collaboration with science & information partners

= NSF, LTER, ORNL, DOE, NCEAS, etc.
R&D activities in the areas of CS, IS, SS, GIS, Env., etc.
Opportunity for broad USGS participation
Complementary to USGS NBII, Library, Climate Center, Data Archiving, etc. initiatives

Data Independence

Earth & Space

Governance

Life

Transferable

Physical

Management Structure

Engineering

Reusable Components

|
|
|
| Long-term Sustainabilty
|
|
|

Infrastructure




Current Status

Draft Strategic Plan
Draft Implementation Plan
Several Workshop Reports
Draft Charters for Working Groups
Draft Fact Sheet
Web site in Development
Upcoming Events:
= PM Training (April)
= USGS and NASA briefings (May)
= CIl Meetings (June)
= Formal Announcement by NSF
= Community Engagement & Outreach — (July)
= External Advisory Board meeting — (August/September)
= All hands kick-off meeting (October)




DaaGNE L

Management Team: Projects and Funding
) Sources:
Suzie Allard — UT DtaONE Par
John Cobb — ORNL ata artners
o Kepler-CORE Team

Bob Cook — ORNL

Patricia Cruse — CDL

Mike Frame — USGS

Stephanie Hampton — UCSB

Viv Hutchison — USGS

Matt Jones — UCSB

Steve Kelling — Cornell

Kathleen Smith - Duke

Carol Tenopir — UT

Bruce Wilson — Joint ORNL — UT

SEEK & KNB Teams

40
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