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aw Credible data and knowledge
KDF’)” provide the foundation for success

Efficient planning, development,
and management of the U.S.
bioenergy infrastructure

: » All agencies make large investments in collecting and
Prgr:/ ;?;S?Sata producing data and developing institutional knowledge

nthesis, + Little effort goes towards making this data and
5 and knowledge searchable, accessible and usable

visualization * “Reinventing the wheel” becomes a norm and not
capabilities exception
GEIREWINEE  © Isolated data silos leads to “information fragmentation”
iInformed + Large data volumes, distributed sites
decision « Limited access to data, information, tools
« Difficult to form a holistic view

making
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Guidance for Analysis and Decisions

e What models are available for siting
biorefineries?

— Community models available?

Interactive and Interoperable Visualization

e Which model should | chose and why?
— Appropriate spatial and temporal scales?

Development of High Performance,

e How do | find data to support the model(s)? Scalable Simulations
— Quality assurance for data? Currency?

° H ow dO | Val idate my resu Itsf) Development and Assimilation of Bioenergy Grid

and Infrastructure Analysis Models and Tools

— Model output meaningful?
— Reasons for difference?

Knowledgebase Creation

e Has this been done already?
— Publications exist? Lessons learnt?

Dynamic Collection, Integration, Management,

e Who else is interested? Who can h6|p7 and Dissemination of Disparate Data Resources
— SME database? Services available?
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Bioenergy Knowledge
Discovery Framework

Collaboration through
Approach partnerships and shared
resources

Design and
develop a
robust
geospatial
technology
and
Informatics
framework

Promote sharing and integration of distributed resources
Engage various stake holder communities

Offer guidance and access to comprehensive data, modeling,
and visualization resources

Incorporate DOE-OBP and partner funded research

Interactive and Interoperable Visualization

Development of High Performance,
Scalable Simulations

L3 Development and Assimilation of Bioenergy Grid
ector and Infrastructure Analysis Models and Tools

Knowledgebase Creation

Dynamic Collection, Integration, Mz1ager e,

and Dissemination of, Disparat despur. s

¥ WIDGE
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Develop Capabilities for Bioenergy
Infrastructure Modeling and Analysis

e User requirement analysis e Optimizing geospatial data and
— Assessing the needs for data and models
analysis functionalities of DOE — Develop data categorization and
and other agencies organization
e Design a scalable system — Optimal transport of biomass and
architecture biofuel

— Design a secure, reliable, system e Development of KDF interface
for wide adoptability and usage _ Develop user friendlv and

ICI ' interactive interface for data
’ Eggggg%g&mass resource integration, analysis, synthesis, and
visualization

— Evaluate data resources
— Serve Billion Ton Update

— Develop GIS based analytical
approaches for resource

e Develop comprehensive data and
modeling resources

— Gather information across the

assessment and sustainable bioenergy community
production o Develop knowledgebase of
previous R&D

— Strategies for resource allocation

- OAK
“RIDGE

5 Managed by UT-Battelle
for the Department of Energy



What’s in the Bioenergy KDF?

~1400 curated spatial data sources
1206 downloadable data, 1147 Map Services
Billion Ton update (coming soon)

~ 200 curated resources describing models and
important journal articles

113 Web resources

* Resources links to 38 domain models
Models « Commodity routing model

* Infrastructure planning model

» Geospatial and Graphical Visualization

t T()OI S « Spatial Analysis and Querying

* Faceted Search
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Technical Accomplishments

e Robust Service T b
Oriented
Architecture
based reusable,
flexible
framework design

Data Management Map Exploration Data Management Map Exploration
Control Set Control Set Interface Controls Interface Controls
Map Service Data Exploration Map Service Dala Exploration
Management Control Set Management Interface Controls
Control Set Interface Controls
Cuslom Dala Knowledge Compendium Custom Data Knowledge Compendium
Management Control Set Management Interface Controls
Control Set Interface Controls
Dynamic Data System Security Dynamic Data System Security
Acquisition Control Set Acquisition Interface Controls
Control Set Intarface Controls
User Collaboration and System Management User Collaboration and System Management
Communication Control Set Communication Interface Controls
Control Set Interface Controls

- GeoServer
u S I n g m at u re (Relational/Spatial DB) (WS, WFS, WCS)
1
O e n S O u rce Additional Utilities and Integrated External Additional Uliities Integrated External
Shared Controls Services and Shared Services

Control Set Interface Controls Interface Controls
components T

(objectirelational EXTJS
persistence & query) (JavaScript GUI API)

File Based
Spatial &
Non-Spatial

e Open Geospatial
Consortium =E
(OGC) standards ey
compliant 5 Shppor Lo
Implementation to

ensure
interoperability e User workshops and active engagement

with other system with stakeholders to solicit feedback

| JQuery
L.IA\M {JavaScript Toolkit)

e User feedback used to guide the
=

development effort OAK
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What can one do with Bioenergy KDF?
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Data, publications, documents, and models
Subject matter experts*

Data, publications, documents, and models
Provide feedback and requirements

Data, knowledge, and people (publications with data;
documents with documents)

Spatial analysis with geographic data
Scenarios with domain specific models

Data or analysis results with everyone, selected users
(groups), or individuals based on contributor’s preference

Spatial overlays and geographic visualization
Conventional visualization (Tables, graphs, and charts)

Organize special interest groups
Communicate on a forum*




Bioenergy KDF is a novel capability

“Scientific progress depends on efficient and
open sharing to generate maximum value. The K” is much more than a simple data \
traditional paradigm of sharing scientific data h b : licat
and results through the published literature is no tEl s L el el
longer effective where new technologies produce « Data integration for analysis and
large volumes of diverse types of data” not just overlay
Di :
S Marsiad koot ee » Not just data to people but data
» Catalog services
oSataﬁei;[)loration/analytics from peOp|e
S « KDF connects data, people, and
knowledge to build a Bioenergy
~Shared \Community of Practice }
Share Environment for .

e Data publish and subscribe Colla boratlon » Data acquisition services

» Metadata authoring tools » Data modeling
e Community building tools e Data archives
» Feedback mechanisms » Geodata services Data

CONCEPT

Use/Create
 Visualization tools

e Decision support tools
 Forecasts and models

= Support for interoperability J— -y

"The contents of the new generation of data and
bioresources are continuously being enhanced

and augmented by the community of user- Knowledge People
producers...” ) )

. . _..DGE
[Schofield at al., Science 2010] Natonall thorwory




Sun Grant Initiative

« Goal to research, produce and commercialize renewable, biobased

energy technologies
* Research field trials focusing on growing feedstocks for biomass in 40

different locations
» Bioenergy KDF will significantly improve project and data management
process and efficiencies

togout  (IEBEA

Features KDF¥y- St mucrn o
o DaSh boar d OverV|ew # Home = O Seelt = B Searchpata  Contribute | [RSlnel Feedback Mgnt | My Acct
« Streamlined QA/QC process
« Combines data into single
source /N 444
- Ability to query and summatrize E = ¢
data
« (Gain insight into increasing E -
biomass production by
supplementing data with
additional resources, e.g.
weather, soil data
« Generate summary report

OAK
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Benefits: Enable research, development,
and commercialization

5 Policy Makers-Decide

m! ¥ 1' ' » The latest research data on biomass production projections,
locations are now available to exploit as a business opportunity.

Private Sector- Invest

* The latest research data on biomass production projections,
locations are now available to exploit as a business opportunity.

Researchers- Connect, Share, Analyze

g * Researchers from national laboratories, academia and industry can
virtually collaborate and are given special privileges to upload files,
modify information and share data..

_‘.‘E""‘ Public- Learn

-"lj‘—

o, j » Be a valuable resource for information. Can your community benefit
= 2P _‘_._.‘f’ from this form of renewable energy source? Learn this and more as
: , . . by exploring the data using maps and asking questions,

i

wAK
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Critical Success Factors and Challenges

e Success Factors

— Serve as a critical resource for the evolving industry by
e Supplying sustainability data across the supply chain
e Defining best practices for sustainable bioenergy production

— Ease of use through Web 2.0 and social networking technologies
— Ability to share data and analytical results across platforms
— Technology infusion and transfer

e Challenges
— Effective outreach and visibility

— Maintaining currency and relevancy
— Variable data QA standards



Demonstration

WOENERGY , ) Y

NOWLEDGE g [ - —
DISCOVERY

RAMEWORK LS. DEPARTMENT OF ENERGY

m O Map [ Datalibrary 2t About (O Contact

Explore @ Map Points
Use your browser to explore a comprehensive
‘ catalog on biomass feedstock production, B Documents

' biofuel production, distribution and related information < Websites

2
5,

Public > Private Industry Researchers Policy Makers
Learn ho our-com Identify opportunities and Collaborate, upload data,

- Utilize renewable bioe
i . Py : customize information,
canl benefit from ren inform business strategies in your community
ener ] & and share maps | _ - i
ay Léaarn Mor Learn More .. Learn Mo Learn More

Partners OAK
ENERGY RIDGE

National Laboratory

MNREL

U.S. Department of Energy’s (DOE)
Efficiency and Renewable Energy (
Bioenergy Knowledge Discovery
national laboratories, universities, and age
this effort

Coming Soon: Getting Started Share this on:

Billion Ton Update * Request an Account £ Twitter

Enhanced Charting o Search Data Library €73 Facebook \i

Spatial Collaboration Tools « Upload New Data i
Resolution Im * Add Data to Map Email ‘ {

Frequently Asked Questions * Query Spatial Datasets £ More...

https://bioenergykdf.net/

OAK
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https://bioenergykdf.net/
https://bioenergykdf.net/
https://bioenergykdf.net/

Future Work
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Enable and support OBP researchers to contribute research results

“Apps” Store will provide a list and access to models and tool to
explore scenarios and explore data.

Advanced spatial querying capabilities utilizing multiple layers

Integration with a content management system to provide
stakeholders ability to dynamically add content via comments,
discussion forums, annotate and share maps.

Dynamic content aggregation from online resources such as latest
commodity prices, news articles relevant to Bioenergy, latest
publications etc.

Dynamic views on selected Bioenergy topics automatically filtering
and presenting only the most relevant resources

Data citation mechanism using unique identifiers such as DOls for
‘benchmark’ datasets to address data quality issues




Responses to Previous Reviewers’
Comments

e Who are the users?
— Stakeholders clearly identified and targeted
— 266 registered users

e How will one know about the data quality?
— Easy identification of non-authoritative datasets
— Social curation
— Use of Unique Identifier such as DOIs under consideration

e How will it be maintained?

— Flexible framework design allows repurposing for other
programs and subsequent resource leveraging opportunity
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Publications and Presentations

An active outreach for Bioenergy KDF
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Workshop with government stake holders (USDA, EPA, and DOT) (2009)
Workshop with the Department of Transportation (DOT) (2009)
Presentations to the Department of Agriculture (USDA)(2009 and 2010)

Presentations to the Biomass R&D Board and the Technical Advisory
Committee (TAC) (2009 and 2010)

Presentation at Biomass 2009 and Biomass 2010
Presentations at the AIChE annual spring meetings (2010 and 2011)

Presentation at the annual meeting of the American Association of
Geographers (AAG) (2010 and 2011)

(Pzr8138)ntation at the annual meeting of the Phycological Society of America

Presentation at the Homeland Infrastructure Foundation level Database
(HIFLD) Working Group meeting (summer 2010)




