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Outline ;'.k

- GBIF architecture — main components

- Related standards

- 1SO 19139 and Data Quality

- Metadata and languages
- Knowledge Organisation Systems

- Regional Networks — expectations?



Architecture: main components ;s\

Goal:
A central metadata catalogue integrated in portal = A gateway to

A web based interface for searching/browsing enable
discovery and

Many catalogues in network contributing metadata
re-use of data

A registry to manage network entities on the GBIF
Standards based protocol for communications and other
Tools for editing metadata biodiversity

networks
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Current Catalogue Implementation ;!\

Based on Metacat version 1.9.2

Reviewed two other systems: GeoNetwork, Mercury

Cassia unavailable at time of review

Plan report on Metacat based on implementation experience

Exploring use of lightweight replacement (Solr/Lucene)



What kinds of Metadata? ;’!\

Primary focus on metadata for datasets mediated via GBIF
(collections, observations, names)

Metadata for inventory (prioritisation for digitisation)

Metadata for richer datatypes (e.g., associated ecological,
environmental data)

- e.g., LTER and KNB networks with rich EML descriptions

Metadata for GBIF products (e.g., aggregated data, maps)?
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Catalogue Search Interface ;’&

Simple and structured search; based on Spring framework
(modification to Metacat)

Harvested metadata mapped to common search model (title;
abstract; keywords; temporal, taxonomic, spatial coverages)

Returns full metadata as harvested

Links to corresponding datasets in GBIF portal
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Sources of Metadata ;!\

GBIF Data Cache

GBIF Participants
- National/regional/organisation level catalogues
- Thematic catalogues, e.g., OBIS

External networks
- e.g., Knowledge Network for Biocomplexity (KNB)

Our approach:

- no imposed metadata standard or preferred catalogue
implementation for participants

- avoidance of lossy conversions in submitting metadata
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Metadata Preparation -

Logged in as: admin | Logout [
# GBIF INTEGRATED PUBLISHING TOOLKIT t#n

Il

Geographic Coverage Massachusetts

Includes integrated metadata e List of

lease enter metadata about the geographic areas covered by the resource
Endangered,

- metadata prOfile base o . ;;r:;:lened and

: dsconsin ne cotia lan:
extensions for NCD, IS | = B Concem
’ 3k TR o oo .
3 P i New Hampshire Specles
J Bilinois jpgiana Chie Massachusetts
West Rhode Island
irginia_ F Nonnecticut
S ¥ raine New Jersey,
a:)nina Delaware
o n
; bi
GO‘#E Georgia 2 Map data ©2010 AND, Europa Technelogies - Torms of Lse

- dataset (Darwin Core ; i
submitted as package o e

Organisation

Integrated Publishing Toolkit (IF

Associated Parties
R Geographic Coverages
IPT still under development
Temporal Coverages
Project Data
Sampling Methods
Citations
Collection Data
(  Cancel ‘"r Save \W Physical Data
Keyword Set
Additional Metadata




< A B c D E F G H
1 Basic Metadata Roquired fiekds ar fistod with an astorisk {*) next to the fiold lnbel
2
3 uui bl
4" Tite Spider Classification b
5 *Publication Date (MWDD/YYYY) 1/24/2010 b
* Expected Citation Shorthouse, David P. A sample spider classification for parsing into the Global Names Architectura b
Classification and List Repository.
6
* Abstract ™ This database was made possible using the World Spider Catalog b
(hittp: .amnh.org’ i g/) and the B Societys list
rd of Common Names (http: gfacnS.pdi). To date, voucher records for a few
& Additional information * Please be aware....
g Resource Language N Metadata Language ]
10 Resource URL N Resource Logo URL N
11 Creative Commons Licensing publicdomain |
12
13
14 People and Organizations
15
16 First Name®  Last Name® Organization® Phone Email Homepage Address
* Resource Creator " David Shorthouse Marine 508-289-7493 il Broderick
Bilogical og House
17 Laboratory
* Metadata Author " David Shorthouse Marine 508-260-7493  debodhousediec, Mlpiwwweolong  Broderick
Biclogical = House
18 Laboratory
Author " David Shorthouse Marine 508-260-7493  dehoitwusedec, e ool Brogerick
Biclogical = House
19 Laboratory
20 Author |
21 Author R
22 Author R
23 Author f
24 Auther i
25 Author N
26 Author R
27 Auther R
28 Author R
29 Author R
30 Author |
31
32
33
34 Keywords and Coverage Lattude and longitude values are used to create a
35 “‘bounding box' containing the region of interest.
i6 Reglonal Scope ™ Eastern North America including Canada and the United States Bounding Box” Decimal Lat.  Decimal Long.
37 General Keywords * phylosociology, vegetation Upper Left 1.07 22.00
38 Keyword Thesaurus * Agrovoc Lower right 45.56 12.66]
50 Begin Date or Single Date N 2001
40 End Date R 2006
41
42
43
44 References Uise the fiekds below fo record bibliographic citations.  Copy and paste additional rows fo accommodate mare citations.
45
46 Reference Shorthouse, D.
47 Reference
48 Reference
459 Reference
50 Reference

Darwin Core Archive Assistant Tool

1 I
Research Project
Title
Lead Organisation
Dascription
City State/Province
Woods Hole Massachusetts
Woods Hole Massachusetts
Woods Hole Massachusets

K L M
Country Zip/Postal Code |Primary Contacl
United States 2534

Yeos
United States  D2534
United States  D2534

GBIF

- outputs dataset and
metadata as
package (DwCA)

-EML 2.1.0

- submit via email or
web application

- due in Q4 2010
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Generating dataset metadata GBIF

via the
UDDI
registry,
DiGIR,
TAPIR
BioCASe

Data provider details (Name; Website; GBIF participant; Description;
Country; Added to portal; Information updated)

Provider (DiGIR, BioCASe, TAPIR) binding

Name

Website

Description

Citation

How to cite this dataset
Basis of record

Access point URL
Added to portal
Information updated

An EML metadata
document is generated for
each dataset in the GBIF
data cache

Contacts (Name, Role, Address, Email, Telephone)

Data networks

and via the
indexing
process -

« Taxonomic coverage
o Temporal coverage
o Spatial coverage
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The GBIF Registry

Extension of current UDDI

Several functions

- Stores end-point URLs for harvestlng\“

- Rich model of GBIF network
- Reconciles persistent identifiers

Under development

i

£ username || |[ Login ]

Just an admin account exists at the moment
CaIF GLOBAL BIODIVERSITY RESOURCES DISCOVERY SYSTEM(GERDS)

“ i m m

Current worldwide distribution of everything registered within the GBIF network as of

Search |

Tuesday, 31 August 2010 (09:28:40 - CEST)

|‘Node‘§| Organisation | Resource | IPT |
Top searches

e
ég; Nordgen
vl ;5

s AN india

" - 4
L O T
P :}}?;aﬂ\_‘ﬁgﬁa species
-
‘EJ e @3_;} : bivinformatics
g .7“‘}1{:“
- . L 3
. L\Lf “\k Top 10 tags
e O cribellum 1
I‘J O cybertaxonomy 1
ny 4 O Eresidae 1
\I/ ‘g.: O Penestomus 1
5
e O South 1
N iny
pr ¥ O Africa 1
\'/ \ o Wajane 1
"/‘\.., O Zodaridae 1

NODE : /-'JD
1 NN {

h

DS-Registry
GBIF Global Biodiversity Resources Discovery System

Currently the system is in its Alpha release.

(In other words, don't expect anything fancy.
[$YOUR_FAVORITE_EXCEPTION_TYPE]Exception messages are commaon at this stagel
Please use the Google Code project's site to report any defects or other issues

At this stage. the UDDI data has been imported but should not be considered as final.

Last build deployed on: June 3, 2010

Comments to jcuadra@gbif org.
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EuroGEQOSS Broker -

GBIF is preparing services \

for the EuroGEOSS broker

| ow wws wesoviers [NV

——— E—————

————— —_——
. - -
- -~

Forest - | ‘(;g §e1\ncet§)‘ iy - -
atasets .
—— : : - Web Feature Service
Biodiversity = - 1 service 1 GBIF-service
D ht 2 services 6 services 3 services 1 WFS-G - - =
g (102 datasets) | (161 datasets) | (40 datasets) g-W > OAI PMH
Generte Gttt ] ] i (Open Archives Initiative —

P Protocol for Metadata Harvesting)

Service used to request metadata catalogues of datasets and services. | ______

WMS - « Web Map Service » ’
Service used to download geospatial information in a raster format. WMS are mainly
view services. [

WFS - « Web Feature Service » N
Service delivering raw geospatial data (under GML). WFS are mainly downloading ~

-

services. 2 /
Forest B B 4
il _ : : : — EuroGEOSS I
WFS used to deliver gazetteer service (producing Bounding Box from toponyms). Biodiv. = BROKER I USERS

GBIF

Specific query interface connected to the GBIF (Global Biodiversity Information Facility) M! =>

metadata catalogue.

Sommmn | )

Source: http://www.eurogeoss.eu/broker/default.aspx
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* Direct payload

* Metacat-to-Metacat



OAI-PMH ’k

Open Archives Initiative Protocol for Metadata Harvesting

Providing a low-barrier mechanism for interoperability across
distributed metadata repositories

Data providers expose metadata; Service providers consume
metadata through a client application known as a harvester that
issues OAI-PMH service requests over HTTP: GB/F'

1. GetRecord 2. ldentify 3. Listldentifiers ro/e
S

4. ListMetadataFormats 5. ListRecords 6. ListSets o
Veste,

1. return individual record 2. retrieve information about repository 3. retrieve headers of records ndp/"o

4. return metadata formats available 5. return records from repository 6. retrieve set structure (groupings) of repository Uce/"

http://www.openarchives.org/pmh/



Metadata Standards -

Ecological Metadata Language (EML) v2.1.0

http://knb.ecoinformatics.org/software/eml/

Du b lin Core (http://dublincore.org/documents/dcmi-terms/)

Directory Interchange Format (DIF)
http://gcmd.nasa.gov/User/difguide/difman.html

1SO 19115/19139 Geographic Metadata

ISO 19115: http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=26020
ISO 19139: http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=32557

Natural Collections Descriptions (NCD)

http://www.tdwg.org/standards/312/

Federal Geographic Data Committee Biological Profile™
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/biometadata/

. . *An extension of the FGDC
Multimedia Resources Metadata Schema A .

http://www.tdwg.org/charters/article/view/448/36 Digital Geospatial Metadata)



ISO 19115/19139

GBIF

FGDC CSDGM

North American Profile of ISO 19139
http://www.fgdc.gov/nap/metadata/napMetadataProfileV101.pdf ISO 19139

Several Resources available for crosswalk; transform; view

# FGDC CSDGM to ISO Transform

# FGDC CSDGM to ISO Crosswalk Open source INSPIRE-compliant MD editor

# 1SO XMl to HTMI View: (planned multilingual functionality)
# FGDC BIO to ISO Transform http://www.inspire-geoportal.eu/EUOSME/

# FGDC BIO to ISO Crosswalk

http://www.ncddc.noaa.gov/technology/metadataandxml/view

EML to FGDC Biological Profile
https://code.ecoinformatics.org/code/eml/trunk/lib/eml2tonbii/

EML to ISO 19139
http://rs.gbif.org/schema/eml/eml|2is019139.xsl



Figure source: http://www.fgdc.gov/nap/metadata/napMetadataProfileV101.pdf

[6.2]

Metadata Entity Set Informafion

MD_Metadata

// 7\
/[5::“4] 217 ] \

Identificatjerf Information (M, *)
MD _Identification

ATTRIBUTES

+ [ 6.2.2 ] fileldentifier (C)
+[6.2.3 ] language (M)
+[ 6.2.4 ] characterSet (M)

+ [ 6.2.5 ] parentldentifier (O)
+ [ 6.2.6 ] higrarchyLevel (M, *)
+ [ 6.2.7 ] hierarchyLevelName (M, *)

+ [ 6.2.8 ] contact (M, *)

+ [ 6.2.9 ] dateStamp (M)

+ [ 6.2.10 ] metadataStandarddame (M)
+ [ 6.2.11 ] metadataStandardVersion (O)
+[ 62,12 ] dataSetURI (O)
+[6.2.13 ] locale (O, *)

Attributes

Metadata Maintenance Information (O)
MD_Maintenancelnformation

/
6.2.18 |
| Data Identification ’ patial Representation Information (O, *)
{MD_ Dataldentification) MD_SpatialRepresentation

[ —

| | Service Identification
(SV_Serviceldentification)

Metadata Constraints (0, *)

[6.2.15]
|V MD_Constraints

| | Legal Constraints
(MD_LegalConstraints)

Security Constraints

ML =esl i iyl traints}
[6,2.1}
Data Quality Infarmation (0, *)
DQ_DataQuatit;

| | Vector Spatial Representation
MD_VectorSpatialRepresentation

Grid Spatial Representation
MD_GriaSpatialRepresentation

Georectified Grid Information
MD_Georectified

describing the

Content Information (O, ¥)
MD_Contentinformation

{[ﬁ??ﬂ]

metadata

]

Feature Catalogue Information
MD_FeatureCatalogueDescription

Coverage Information
MD_CoverageDescriplion

Components
_ to describe
Image Informaticn

MD _ImageDescription the resource

-[6.221]

Portrayal Catalogue Information (O, *)
MD_PortrayalCatalogueReference

Georeferenceable Grid Informatio
MD_Georeferenceable

-[6.2.22]

Distribution Information (0, *)
MD_Distribution

[6.219]
Reference System Information (C, *)
MD_ReferenceSystem

-[6.2.

MD_ApplicationSche

Application Schema Informatie (O, *)
rmation

g



This section describes attributes and components that provide information about data quality.

Figure source: http://www.fgdc.gov/nap/metadata/napMetadataProfileV101.pdf

TMEe: DQ DataQuality
HrOGEQss

[65]
q Ua Ilt Data Quality Information ATTRIBUTES
% element DQ_DataQuality [+1652) scope () —~
IC workf AN
s
~16.5.3] [6.5.19] \
Report (O, *) Lineage (O) ATTRIBUTES
DQ_Element LI_Lineage | +[6.5.19.1 ] statement (Q)
and/or
| | p A \
Completeness Logical Consistency Positional Accuracy w
DQ_Completeness DQ_LogicalConsitenc DQ_PositionalAccurac -~
Tl | e | : tos 02— £ O 0
|_ Saurce (0. °) @ | + sourceReferenceSystem (O)
[654] ~[6.5.6) .10 LI_Source & | + sourceCitation (0)
Completeness Commission | | Conceptual Consistency _( Absolute External Positional Accuracy = | + sourceExtent (O, *)
DQ_CompletenessCommission DQ_ConceplualConsistency AbsoluteExternalPositionalAccurac :- :
[6.55] r(6.5.7] £.5.14
Completeness Omission | | Domain Consistency | Gridded Data Positional Accuracy -
DQ_CompletenessOmission DQ_DomainConsistency < [6.5.19.3) ; + description (M)
[658] [6.5. [ Pfffa“ﬁumsmstg' "al} :ﬂ:?w:a‘%)
Format Consistency | Relative Internal Positional Accuracy - o E 5 sor ()
Thematic Accuracy DQ_FormatConsistency DQ_RelativelnternalPositionalAccuracy - proces
DQ_ThematicAccuracy ~(659) <
i Topological Consistency | | Temporal Accuracy
andlor l DQ_TopologicalConsistency DQ_TemporalAccuracy D
3 and/or at, aQ .
Thematic Classification Gmac% o a1 ) iOhasss 15, 7 e/, QUO//[J/
DQ_ThematicClassificationCorrectness +[6.5..2 ] measureldentiication (O) < Accuracy of a Time Measurement (S en ts
-[6.5. — ; + [ 6.5.n.3 | measureDescription (O) DO _AccuracyOfATimeMeasurement dE’
| | Non Quantitative Attribute Accuracy m |*[6.5.n.4]evaluationMethodType (O) l 651 — - r7 ’/ed
DQ_NonQuantitativeAttributeAccuracy = |+ 6.5.n.5 ) evaluationMethodDescription (O} :l'émppml Consistency / S f g 0/77
® | +[6.5.n.6 ] evaluationProcedure (0,) M bQ_TemporaiConsist O 9 7
r(6.5.15) F | +[6.5.n.7] dateTime (O, *) il 3
L] _Quaniative Aliibule Acouracy < |+[6508] result (M. 2) ~165.18)
DQ_QuantitativeAtiributeAccuracy — | | Temporal Validity
Note: These altributes apply to above DQ_TemporalValidity

classes




Documenting Data Quality o

ISO 19113 “Geographic information — Quality principles”

http://www.iso.org/iso/catalogue_detail.htm?csnumber=26018
Lays out the principles for describing the quality of geographic data.

Used to assess -
- How well does a dataset meet its original specification?

- How well does the dataset meet the needs of a new application?

Positional Accuracy particularly relevant for current GBIF mediated data.

Absolute external positional accuracy
closeness of reported coordinate values to values
accepted as or being true

Gridded data positional accuracy
closeness of gridded data position values to values
accepted as or being true



Metadata and Languages o

Example network: International Long Term Ecological Research Network (ILTER)
Data providers to provide discovery level metadata in English

Initial focus on tools for metadata capture and translation: localised metadata editors;
multilingual environmental thesaurus

GEMET, the GEneral Multilingual Environmental Thesaurus;
27 Ianguages. http://www.eionet.europa.eu/gemet/

AGROVOC; agriculture, forestry, fisheries, food and related domains
e.g., environment; 20 languages. http://www4.fao.org/agrovoc/default.htm

Long term solution: multilingual ontologies

A Multilingual Metadata Catalog for the ILTER: Issues and Approaches.
Vanderbilt, K.L., et al., Ecological Informatics, Volume 5, Issue 3, May 2010, Pages 187-193,
doi:10.1016/j.ecoinf.2010.02.002



Metadata and Languages ;!\

Metadata standards vary in ability to allow use of multiple
(natural) languages

EML — currently limited to a single language; investigations under
way on how to “globalize” EML.

http://mercury.nceas.ucsb.edu/ecoinformatics/mailman/listinfo/eml-dev

1ISO 19115/19139 provides comprehensive “locale” unit.

http://inspire.brgm.fr/Documents/MD_IR_and_ISO_20080425.pdf



MD_Metadata

PT Locale

language : LanguageCode

- <MD_Metadata> country [0..1] : CountryCode

i _p_ortior_-s of metadata not shown, particularly the language and ChﬂfﬂCtE‘l’EHCOdng C MD_CharacterSetCode
characterSet properties which are not detailed
A 7\
- <locale>
- <PT_Locale id="locale-fr"> <<CodelList>>
- <languageCode> LanguageCode
<LanguageCpde codelist="resources/Codelist/gmxcodelists.xml# (from ISO 00639 Human Language)
LanguageCgde" codelistValue="fra"> French </LanguageCode>
</languageCode> <<Codelist>>
— <characterEn¢oding> CountryCode
<MD_CharacterSetCode codelist="resources/Codelist/gmxcodelists.xml# e

MD_CharacterSetCode" codelListValue="utf8">UTF

8</MD_CharacterSetCode> <<Codelist>>
</characterEncading> MD_CharacterSetCode

</PT_Locale>

</locale>
<!—— portions of metadat

</MD_Metadata>

- <abstract xsi:type="PT_FreeText PropertyType">
not shown - <gco:CharacterString>
Brief narrative summary of the content of the resource

</gco:CharacterString>

T~=== Alternative valug ==-—->
— <PT_FreeTeX
PT_FreeText — <textGroup>
<LocalisedCharacterString locale="#locale-fr">Resume succinct du contenu de la
ressource</LocalisedCharacterString>
1 Q_ </textGroup>
</PT_FreeText>
</abstract>

+ country [0..1] : CountryCode
+ characterEncoding : MD CharacterSetCode




Knowledge Organisation Systems ;’&

The need for community supported dictionaries,
vocabularies, thesauri and ontologies
(Knowledge Organisation Systems - KOS) is a key
issue for advancing interoperability.



KOS in 2011 GBIF Work Programme G’B&

Goal 2: Facilitate development and deployment of standards

Activity 1:

Activity 2:

Activity 3:

Activity 4:

... facilitate, in response to community needs, development and
deployment of vocabularies and ontologies for biodiversity data

Scope requirements for a standard for annotating
data/metadata records

Scope requirements for a standard for describing
species distribution data

Review geospatial web services in GBIF
portal/network

Commission a task group on primary biodiversity
data associated with genomic data



Key questions for discussion ;’&

How can GBIF help? Infrastructure, tools, training

How are you using metadata? discovery; priority setting; automated
scientific workflow; admin/stats

As a regional metadata network, what kind of network
intersections do you envisage? within network, with GBIF, with others

What is the role of a central GBIF portal for metadata®?

How do you propose to handle language issues?

What are your approaches to incentivising production of high
qguality, complete metadata®?

Key activities for 2012-2016 work programme?



How to Contact GBIF:

- ”""!‘.’

Irr"'_;; | | : A “ Web site:
[Tt / Data portal:

| \

GBIF Secretariat
Universitetsparken 15
DK-2100 Copenhagen @
Denmark

E-mail:
Phone: +45 3532 1470
Fax: +45 3532 1480

GBIF Secretariat building, supported by a grant from
the Aage V. Jensens Fonde


http://www.gbif.org/
http://www.gbif.net/
mailto:info@gbif.org
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