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LTER Information Management

*Goal: “To inform the LTER and broader
scientific community by creating well
designed and well documented databases”

*Enabling New Science
*Long Term
*Regional and Global
* Comparisons of diverse ecological systems
* Synthesis — combining data in new ways
* Multidisciplinary






U.S. LTER Success Stories

*The U.S. LTER Network now provides over 10,000
individual data files organized into over 6,000
datasets

* Standards (EML) and tool development (PASTA,

Metacat, Morpho) as part of the Partnership for
Biocomplexity Informatics with NCEAS and others

* Helped develop a culture of Data Sharing

Given these successes, why is International
Collaboration on Information Management needed?



Why International?
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Why International Information Management?

* Having data collected in a wider array of
ecosystems is good, but not if you lack ways
to share data!

* Not all good ideas are home-grown

* Many hands make light work
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ILTER Contributions

Data from Different Ecosystems
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A Personal View

* | won’t be able to cover ALL the collaborations, so I’ll focus on some
specific collaborations I’ve been involved in. This gives short shrift to
many other productive collaborations elsewhere in ILTER

* The Early Days (1995-2003)
* ILTER sponsored a series of Information Management (1M)
training workshops

 “Planting Seeds”

 Eastern Europe, East-Asia Pacific, Middle East,
Latin America, Africa

* Many partners had little experience with formal |
information management or resources committed |

to IM A

* These were a valuable exercise — and a necessary

precursor — but they were not sufficient to lead to
tangible developments for ILTER




Extended Interactions with Taiwan
*In 2004 the Taiwan Ecological Research Network wanted
to develop their Information Management capabilities

* They sent a team to 4 of the US LTER sites to help identify
possible collaborators for extended IM Training

*2004-05 — Sent two information managers to North
Temperate Lakes and Virginia Coast Reserve (VCR) LTER
sites, respectively, for 9o days each

* Paid for by Taiwan National Science Council

*2005-2007 — Four Additional information managers were
sent to the VCR/LTER for specific training

* Local expenses covered by an NSF Supplement to VCR/LTER



90-day Working Visits to US
* 2004- Sheng Shan Lu — Work with North Temperate Lakes LTER Site

* 2005- Meei-ru Jeng — Information exchange on Ecological Metadata
Language (EML) and uses of metadata

* training of EAP IM’s in EML, Chinese translations of Morpho
metadata editor manuals etc.

* 2005- Chien-Wen Chen - Wireless computer networks and web
cameras

* webcams in botanical garden, Shan-ping wireless network and
wasp/bee camera

* Data turbine, image databases
* 2006- Chi-Wen Hsaio — Metadata tools
* EML to Google Maps
* EML checker and quality control
* EML to R web interface

* 2007- Chau-Chin Lin — Presentation and papers on EML metadata,
preparation for synthesis workshops



,) TFRI Metacat Data Catalog

L C M O metacat.tfri.gov.tw/tri/ IS T §
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Taiwan Forestry Research Institute Data Catalog

hEABBEBIAEARHB &

Home Analysis Toocls EML Parser

Metacat ver 1.9.5 powered by KNB, localized by TFRI
search for data
: Status:You are NOT logged in
= You may search the data catalog without being logged into your account, but will have access only
to "public” data (see "login & registration™)
*  Enter a search phrase (e.g. biodiversity) to search for data sets in the data catalog, or simply
browse by category using the links below.

[ Search Data Catalog ] » advanced search «

® search Title, Abstract, Keywords, Personnel (Quicker)

US —ILTER Interactions led to g

plant, forest, resource, ecology, silviculture, planting,

development Of data protection, management, economics, meteorology,

hydrology, chemistry, wood cellulose, utilization, bamboo

catalogs for at least 5 ILTER
Network member networks

| <




Training for ILTER Scientists
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The Taiwan LTER group
translated the documentation
for the Morpho Metadata
Editor into Chinese and
conducted a series of training
workshops for their scientists
allowing them to create LTER-
standard Ecological Metadata
Language (EML) metadata.
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Create a Statistical Program from an Ecological Metadata Language Document P

This function allows vou to automaticallv create a R statistical program capable of reading either fixed or delimited data from a text file from an Ecological Metadata
Language (EML) document.
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Create a Statistical Program from an Ecological Metadata Language Document
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. Package ID: knb-lter-ver 97,19 Cataloging SvstemVCER.

. Data set fitle: Chemical composition of precipitation at the Virginia Coa;

. Data set creator: Dr. James Galloway -
. Data set creator: Mr. William Keene -

. Metadata Provider: - Virginia Coast Reserve Long-Term Ecological Res
. Contact: Dr. James Gallowayv - - jng@virginia.edu
. Contact: Mr. Wiliam Keene - - wckiflvirginia edu
. Contact: - Information manager - Virginia Coast Reserve Long-Term E
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Ingests the metadata and
displays the data table

@ VCR02082, Chemical composition of precipitation at the Virginia Coast Reserve 1990-2010
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Taiwan East-Asia-Pacific Region Activities

Activity

2005
2006

2007

2008
2009

2010

201

2012

First EAP-ILTER IM workshop in China (with US LTER and CERN)

First US LTER-TERN ecoinformatics workshop in Taiwan; Second EAP-ILTER IM
workshop in Taiwan; EAP-ILTER IM committee Meeting in Japan; ILTER IM
committee Meeting in Namibia; IM workshop in Philippines

EAP-ILTER IM committee meeting in Taiwan; The third EAP-ILTER IM workshop
in Korea; Reciprocal visits between Australia LTER and TERN on ecoinformatics
issues; LTER IM workshop in Malaysia; LTER IM workshop in Thailand

First ILTER IM data sharing workshop in China; Participation in DataOne project

First Forest Dynamic Plot information application workshop in Taiwan (with
Malaysia LTER, JaLTER, US LTER, CTFS)

Korea LTER IM workshop; The Second Forest Dynamic Plot Data Application
workshop in Malaysia (with Malaysia LTER, Korea LTER, Singapore DP, Vietnam
Biodiversity Center, US LTER); The Second US LTER-TERN IM workshop in
Taiwan

Finland LTER and TERN information System analysis project in Taiwan

ILTER Information Management Workshop on Semantic Approaches to
Discovery of Multilingual ILTER Data in Shanghai China



Training

Activity

2005
2006

2007

2008
2009

2010

201

2012

First EAP-ILTER IM workshop in China (with US LTER and CERN)

First US LTER-TERN ecoinformatics workshop in Taiwan; Second EAP-ILTER IM
workshop in Taiwan; EAP-ILTER IM committee Meeting in Japan; ILTER IM
committee Meeting in Namibia; IM workshop in Philippines

EAP-ILTER IM committee meeting in Taiwan; The third EAP-ILTER IM workshop
in Korea; Reciprocal visits between Australia LTER and TERN on ecoinformatics
issues; LTER IM workshop in Malaysia; LTER IM workshop in Thailand

First ILTER IM data sharing workshop in China; Participation in DataOne project

First Forest Dynamic Plot information application workshop in Taiwan (with
Malaysia LTER, JaLTER, US LTER, CTFS)

Korea LTER IM workshop; The Second Forest Dynamic Plot Data Application
workshop in Malaysia (with Malaysia LTER, Korea LTER, Singapore DP, Vietnam
Biodiversity Center, US LTER); The Second US LTER-TERN IM workshop in
Taiwan

Finland LTER and TERN information System analysis project in Taiwan

ILTER Information Management Workshop on Semantic Approaches to
Discovery of Multilingual ILTER Data in Shanghai China



Testing IM Tools for Science

Activity

2005
2006

2007

2008
2009

2010

201

2012

First EAP-ILTER IM workshop in China (with US LTER and CERN)

First US LTER-TERN ecoinformatics workshop in Taiwan; Second EAP-ILTER IM
workshop in Taiwan; EAP-ILTER IM committee Meeting in Japan; ILTER IM
committee Meeting in Namibia; IM workshop in Philippines

EAP-ILTER IM committee meeting in Taiwan; The third EAP-ILTER IM workshop
in Korea; Reciprocal visits between Australia LTER and TERN on ecoinformatics
issues; LTER IM workshop in Malaysia; LTER IM workshop in Thailand

First ILTER IM data sharing workshop in China; Participation in DataOne project

First Forest Dynamic Plot information application workshop in Taiwan (with
Malaysia LTER, JaLTER, US LTER, CTFS)

Korea LTER IM workshop; The Second Forest Dynamic Plot Data Application
workshop in Malaysia (with Malaysia LTER, Korea LTER, Singapore DP, Vietnam
Biodiversity Center, US LTER); The Second US LTER-TERN IM workshop in
Taiwan

Finland LTER and TERN information System analysis project in Taiwan

ILTER Information Management Workshop on Semantic Approaches to
Discovery of Multilingual ILTER Data in Shanghai China



No US Involvement

Activity

2005
2006

2007

2008
2009

2010

201

2012

First EAP-ILTER IM workshop in China (with US LTER and CERN)

First US LTER-TERN ecoinformatics workshop in Taiwan; Second EAP-ILTER IM
workshop in Taiwan; EAP-ILTER IM committee Meeting in Japan; ILTER IM
committee Meeting in Namibia; IM workshop in Philippines

EAP-ILTER IM committee meeting in Taiwan; The third EAP-ILTER IM workshop
in Korea; Reciprocal visits between Australia LTER and TERN on ecoinformatics
issues; LTER IM workshop in Malaysia; LTER IM workshop in Thailand

First ILTER IM data sharing workshop in China; Participation in DataOne project

First Forest Dynamic Plot information application workshop in Taiwan (with
Malaysia LTER, JaLTER, US LTER, CTFS)

Korea LTER IM workshop; The Second Forest Dynamic Plot Data Application
workshop in Malaysia (with Malaysia LTER, Korea LTER, Singapore DP, Vietnam
Biodiversity Center, US LTER); The Second US LTER-TERN IM workshop in
Taiwan

Finland LTER and TERN information System analysis project in Taiwan

ILTER Information Management Workshop on Semantic Approaches to
Discovery of Multilingual ILTER Data in Shanghai China



Visits by US Information Managers

* Travel expenses paid by supplement from NSF, all
local costs borne by workshop hosts

* Collaboration on Ecological Metadata
Language training workshops, EML tools

* Linking of Taiwan meteorological stations
and LTER ClimDB Climate Database

* Joint training on the Kepler Scientific
Workflow tool and other advanced tools

* Forest Plot data integration workshops -
Kepler workflow development

* Multilingual data searching — web service
and linked data approaches-> translation
into 4 Asian languages (Chinese - :
traditional and simple, Korean, Japanese)g



2008 & 2012: Making ILTER Data Searchable

* ILTER Information Management Workshop on Semantic
Approaches to Discovery of Multilingual ILTER Data

Regions Represented ,;

 East Asia Pacific

* Europe F oY  oeamay
! : =1 Y M :. ¥ = s

ansbiranneesas
---------------

Goal: see if semantically
augmented searches can ] l} —— 53 I
help to find data across oy Reea ~8 |
multiple ILTER regions

4 | B tma anagemeanorkshop on Ontology ENL Infegrafion

7-12 April, 2008, Lake Taihu, CHINA




Prototype Multilingual ILTER Data Search
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Term, Synonyms and Related Terms - Search....
o The workshop developed a
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"Bosque”, "canopies", "canopy”, "Forest", forest!, forest floot”, "Sifvicuttare”, "siviculture” [ Y rOtOtyp e search interface
Language * that allows augmented data
"Bosque", "Bosque’, "canopies’, "canopy”, "Floresta’, "forest”, "Forest’, "Foresta’, "orest SIS hesin12lan guages,
"Metsanhoito", "Silvicultura". "Silviculture”, "silviculture”, "Skog", "Wald", "Waldbau', "#27 coup lin g the US LTER i
Term, Synonyms, Narrower and Related Terms - Sea Controlled Vocabula ry an d
English the European ILTER
"Bosque", "boreal forests”. "canopies”, "canopy". "clearcut’, "clearcuts”, "forest”, "Forest". ' EnvThes Thesaurus with

‘Sivicuture” "svicufure’ ILTER data catalogs

m

Language *

"Bosque”, "boreal forests”, "Bosque", "canopies”, "canopy", "clearcut”, "clearcuts”, "Floresta", "Forest”, "forest”, "Foresta", "forest floot”, "Forst",
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International LTER Data Search

WView search results (INote: it may take a while for each search to complete, so please be patient):

Enowledge WNetwork for Biocomplexity or IS LTER 1ot KNE snd U5, LTER servers ar= replicatad
Serra Nevada (Spain) LTER
Jal. TEE. (search English kevwords

Jal TER (search Japanese kevwords) | -

.
.
.
.
¢ MyvERnet Forestrv Institute of Malaysia [ UVa xf [ LTE x
.
.
.

Taiwan Forestry Research Institute (searched using Chinese-traditional kevwords cat=httpy//ppbio.inpa.gov.br/knb/nye| B < & =
Taiwan Forestrv Research Institute (searched using English kevwords ) Graphs for atmd_0_0 » | £ Other bookmarks

PPBio Brazil
TER Controlled Vocabulary Working Group

Vocabulary Term Broswer — hitpuvocab.ternet.edu

lm| »

built by VCR.lternet.edu & SBC. lternet.edu

118 Data packages found

All Keywords (see
QOrganization full view for
thesaurus)

Principal

Title (follow link for all metadata and data) Investigators

Abund+ncia de duas esp€cies de Dendrocincla (Aves: Dendrocolaptidag) em Cintra Instituto Macional de Abund+gencia

rela€p€0 € estrutura da floresta na Amazonia Central (fecosta 69.4) Maruoka Pesquisas da Floresta Amaz+€pnica

MNaka Amazgnia — INPA  distribuigp€o
Instituto Macional de aves
Pesquisas da Dendrocincla
Amaz4nia — INPA PELD-PPBio
Instituto Macional de Dendrocolaptidae
Pesquisas da
Amazenia — INPA

Abund€pncia e Distribui€p€o de Ervas Terrestres em Parcelas Rip€rias na Drucker Instituto Macional de Ervas

Reserva Ducke: Varia€4o Lateral {drucker.3.10) Pesquisas da Parcelas Rip@rias
Amaz@nia — INPA  Reserva Ducke

Floresta de Terra Firme 57
1 | i} | 3

(Ey] VCRO2082.csv o ¥ Showall downleads... X




Big Picture

* Solid collaboration with each group contributing to final products
* Good complementarity of research groups

* ILTER has not just used our tools, they have modified and extended
them: For example, Taiwan has spearheaded support of multiple
languages and character sets in the tools related to EML (prior to
Taiwanese developments, the Morpho and Metacat tools worked
only with latin character sets), and were the first to port the
Metacat data catalog from a Linux to a Windows environment.

* ILTER has often led the way in training of ILTER IM’s and scientists
* Multilingual Metacat and Morpho
« Kepler
* Data Turbine
* Linked Open Data/RDF
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Apart from software products there have also been a series

of publications in both Asian and Western journals,
including TREE, Bioscience and Ecological Informatics




Keys to Success

*Finding the Right Partners 1. R
* Focus on Products we can all beneflt from

* Multiple Opportunities for Interaction
* Product-oriented workshops ¥

*Overall strategy meetings N\ .



Future

*Strong Momentum
* Possible areas for additional collaboration
* Data Integration
» Scientific Workflow development
* Specific science data products

* Additional work on multilingual approaches to
data discovery and integration

* Semantic Approaches to Data Discovery
* Linked Open Data, Onotologies

*Unexpected opportunities??!!!!



FRIM helps Kasetsart University set up
ecological database system
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Making it Work!

= Strong Partners

e Capable of full participation in collaboration

= Fxtended Collaborations

e Repeated workshops

e Personnel EXChangeS (30 days or more)
e Graduate-student exchanges

= Complementary Expertise

e Fill in the gaps!
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