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• GBIF and GEO BON 



GBIF network / 
architecture 



About GBIF 
The mission of the Global Biodiversity 
Information Facility (GBIF) is to facilitate free 
and open access to biodiversity data 
worldwide via the Internet to underpin 
scientific research, conservation and 
sustainable development. 

GBIF can 
support several 
GEOSS  Societal 
Benefit Areas 



Components of data sharing 
 

1. The data – the ‘content’ of the system; 

2. The system – infrastructure, tools and services 
(‘pipes & plumbing’) to allow data to flow –
enables data publishing, discovery, access 

3. The people – users, data publishers, legislators, 
enablers, communities of practice, etc 

All three are necessary, none is sufficient of 
itself…. 



Key Data Sharing Challenges 
• Data management; 

• Data documentation (metadata); 

• Data discovery (catalogues); 

• Data access (web services, use tracking); 

• Data exchange standards and protocols; 

• Data types – what is needed? 

• Data quality – fitness-for-use?  

• Data volumes – how much is enough? 

• Data security - open access vs sensitive data; 

• Benefits/incentives for data sharing? 

• Data ownership, IPR; 

• Data attribution (authorship, recognition) 
 

 



The OECD origin… 
OECD Global Science Forum recommendation (1999): 
 
“Establish and support a distributed system of 
interlinked and interoperable modules (databases, 
software and networking tools, search engines, 
analytical algorithms, etc.) that together will form a 
Global Biodiversity Information Facility (GBIF)” 

“This facility will enable users to 
navigate and put to use vast quantities 
of biodiversity information, thereby: 

 advancing scientific research…  
 serving the economic… 
 providing a basis from which our  

knowledge of the natural world 
can grow rapidly…” 



http://www.gbif.org/communications/resources/posters/ 

http://www.gbif.org/communications/resources/posters/


http://www.gbif.org/communications/resources/posters/ 

http://www.gbif.org/communications/resources/posters/


Comprehensive 
capacity building 
programme 
http://www.gbif.org/communications/resources/posters/ 

http://www.gbif.org/communications/resources/posters/


Mobilising new sources of biodiversity data 



Build capacity 

Help identify data 
and information 

gaps 

Outreach  to communities 
of data holders and users 

Promote best practices 
in data management 

Identify user communities – 
assess end user needs 

Data analysis to help address 
scientific questions and decision 
making needs 

Implement 
informatics 

infrastructure 

Coordinate 
data sharing 

activities 

Helpdesk 

Help develop information 
products and services 

Help formulate and adopt data 
sharing and management 
policies 

 BIF  
(coordinated  

by Node) 

Promote online publication 
of scientific data  

BIFs established by a country or organisation 
to serve multiple needs – env, agric, health, 
forestry, climate change, etc....   



A global infrastructure for data 
exchange/sharing via a single portal 

Last updated: 2010

A distributed global 
infrastructure for the 

sharing of biodiversity 
data 

• 57 countries 

• 45 organisations 



Current GBIF-Network Data Coverage 

Nov 2011: >312 million occurrence records from >10,000 
datasets from >300 publishers and spanning a wide range of 
geospatial, temporal and taxonomic coverages. 



Universal open access... 

Japan shares 
data on 198 
countries. 

26 countries + 
intl. networks 
share data on 
Japan. 



Achieving interoperability 

• Simplified data standards 

– Darwin Core Archives 

• Improved data publication processes 

– Integrated Publishing Toolkit (IPT) 

– Spreadsheet-based publishing 

• Improved integration 

– New taxonomic resources 

– Improved data processing 

 

 



Darwin Core Archives 
(DwC-A) 

A text-based solution to 
publishing biodiversity data 



2007 Today 

70 million 

2010 2008 2009 

147 million 

180 million 

201 million 

312 million Growth 

Need for a new 
standard 
identified 

New

standard

adopted 



 
 

Promotion of Publishing Standards 

> 2500 downloads  English/French/Spanish 

http://www.gbif.org/orc/ 

http://www.gbif.org/orc/


Taxonomic catalogues 

GBIF taxonomic backbone is based on 

many authoratative catalogues: 

- Catalogue of Life 2011 

- Fauna Europeaa 

- The National Center for 

Biotechnology Information (NCBI) 

- The Integrated Taxonomic 

Information System (ITIS) 

- … and 40+ others 



 
 

Enabling authoratative taxonomic data to 
be published through GBIF 



Metadata 

OAI-PMH for interoperability 

across distributed metadata 

catalogues http://metadata.gbif.org 

Essential for discovery and 

access to data. 

The GBIF metadata profile 

is based on Ecological 

Metadata Language. 

Output of ISO19139 to share 

with EuroGEOSS broker 



New data types 

http://links.gbif.org/sp2012_2016.pdf 

- GBIF as top-level gateway to 

discovery, access 

- complement, not duplicate work 



RfP for position paper 

on genomic level 

observations (Q1 2011) 

Genomic Level Observations 

Genomic Standards 

Consortium (GSC)                                      
http://gensc.org 

- Participate in GSC biodiversity 

work group 

- Participate in GSC conferences 
(Cambridge, Bremen) 

- Aligning Darwin Core and GSC MIxS 

- Identifying use cases,  
     e.g., Microbial Earth Catalog, UNITE  

Joint activities: 

- GBIF convened workshop in Q1 

2012  



GBIF position paper on KOS  
Robert  A Morris 

Terry Catapano 

Donald Hobern 

Hilmar Lapp 

Norman Morrison 

Natasha Noy 

Mark Schildhauer 

David Thau 



Advancing scientific 
research – the use of 
GBIF mediated data 



GBIF: Scientific publications 

Last updated: 2011-09-22 
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  2008 2009 2010 2011 Total 

Used 76 100 152 61 389 

Discussed 47 45 77 24 193 

Mentioned 70 53 69 11 203 

Other 0 15 19 4 38 

Total 193 213 317 100 823 



Change in suitability for cultivating common bean across 

the world, from present to 2020, showing a global loss in 

suitability, especially in Africa. 

Using biodiversity data: Ecological Niche 
Modeling 



Integration: UNEP WCMC World 
Database on Protected Areas 



Integration: GBIF & IUCN Red List 



https://wwftest.hpc.jcu.edu.au/wallace/ 

https://wwftest.hpc.jcu.edu.au/wallace/


CBD Access & Benefit Sharing 
(Nagoya) Protocol 
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Advocacy 
 

SERVICES 

ENTRY POINTS 
FOR CITIES BiodiverCities 

BiodiverCities Advisory Committee: High-level coordination group 
On invitation: outstanding cities and selected organisations.  
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Consultation 

Cities in Biodiversity 
Hotspots 

URBIS 
& 

more 
to 

come 

Profiling 
 

Tools & 
Resources 

LAB 
Guidebook 

 

TEEB Report & 
Manual 

Guidelines & 
Case Studies 

LBSAPs 
 

Durban 
Commitment 

and more... 
 

www.iclei.org/biodiversity 

 

LAB Pioneer Biodiversity 
& Climate Change 

LAB Pioneer 
Biodiversity & CEPA 

LAB 
Pioneer 

The goal of the BiodiverCities Programme is to guide, support, 

capacitate and motivate local governments and their partners to 

integrate biodiversity and ecosystem-based planning into all aspects 

of policy, decision making and implementation activities to result in 

enhanced biodiversity conservation and more sustainable local 

economic development.  
Acknowledgement of accountability and responsibility for the health and well-being of 

communities and recognition of biodiversity and essential ecosystem services as the 

foundation of our existence are core components of the goal.  

 

BiodiverCities Programme 



Accessing data from the GBIF network 
(using polygons from www.gdams.org) 



Montreal 
 (526 points, 71,759 occurrences) 



Building national data portals 

• Increased geospatial granularity (national to county) 
• Nationally-relevant thematic layers 



GBIF and GEO BON 



GBIF and GEO BON 

Co-lead of WG8 on Data Integration & 
Interoperability  

Key outputs: 

1. Detailed Implementation Plan   

2. Principles of the GEO BON Information 
Architecture  



Concepts to be implemented 

•  networks and their information resources 

•   data types and data content 

•   existing global networks 

•   national and regional networks 

•  discovery services and registries 

•  interoperability and information management services 

•  ontologies, thesauri, dictionaries, semantic mediation 

•  organism names and habitat classifications 

•  workflow of services and integration of applications 

•  portals, search engines, querying and harvesting 

•  open access issues 

 

GEO BON Detailed Implementation Plan 
 



Activities 

•Establish a working group and coordinating unit for   
technical implementation 

•Review existing data provider networks and establish 
partnerships 

•Review of data processing needs of other WGs 

•Design the information architecture of GEO BON 

•Build the components such as portal, registry, 
ontologies 

•Register data and services and provide helpdesk 

•Outreach and capacity building 

 

GEO BON Detailed Implementation Plan 
 



 
Principles of the GEO BON Information 
Architecture (1) 
 

 
• Documents the "diversity of biodiversity 

networks" and their chief characteristics; 
  
• Highlights how GEO BON can leverage the work 

of existing networks and initiatives; 
  
• Proposes approach to informatics design based 

on a Service Oriented Architecture as described in 
the GEOSS Common Infrastructure. 

. 

 

(companion document to the Detailed Implementation Plan) 



GEOSS Common Infrastructure 

Interactions of GEOSS Registries, Portal and Clearinghouse 

Extracted from: GEOSS Core Architecture Implementation Report 
(http://portal.opengeospatial.org/files/?artifact_id=24315) 

- consumers discover services 

 Metadata catalogues and 
registries are key components 

- loose coupling of services 
 

A Service Oriented 
Architecture  
featuring: 
 



 
Principles of the GEO BON Information 
Architecture (2) 
 Covers: 
•41 existing global, regional and national networks, 
discovery services and registries (GBIF, ILTER, KNB, NASA 
GCMD, NBII); 
•20 standards (metadata, data, transfer protocols); 
•Ontologies, vocabularies for semantic mediation; 
•Biological names and habitat classifications; 
•Workflow of services and integration of applications 
(climate change scenario example using GBIF data); 
•Portals, search engines, querying and harvesting 
including GBIF Data Portal, LTER/ILTER, NBII, KNB and 
NASA GCMD facilities; 
•Open Access Issues and GEOSS Data Sharing Principles. 
 

 



GEOSS and data sharing 

"The societal benefits of Earth 
observations cannot be 
achieved without data sharing“ 
The 10-Year Implementation Plan  

“... full and open exchange of data, 
metadata and products shared within 
GEOSS, recognizing relevant 
international instruments and national 
policies and legislation” 



GBIF is one of the 
case studies in the 
GEOSS Data 
Sharing and Action 
Plan promoting 
full and open 

sharing of data. 

http://www.earthobservations.org/documents/geo_vii/07_GEOSS%20Data%
20Sharing%20Action%20Plan%20Rev2.pdf 

GEOSS and data sharing 



GEOSS Registry 



EuroGEOSS Broker 

Source: http://www.eurogeoss.eu/broker/default.aspx 

GBIF provides services for the EuroGEOSS broker 

- Web Map Service 

- Web Feature Service 

- CSW -> OAI-PMH 



  
Open Geospatial Consortium 
(OGC) Web Services 
 

Developed to serve African occurrence 
records to the DOPA/EuroGEOSS 

- Web Map Service 
- Web Feature Service 



  
The Digital Observatory for 
Protected Areas (DOPA) 
 
GBIF is a collaborator in the DOPA   
- a component of GEO BON 





Key messages 
• Highly complex, non-trivial challenges – 

people, data, infrastructure; 

• 10 years experience to date, and much 
already accomplished, allowing GEO BON 
to ‘jump start’ on GBIF; 

• Based on partnerships, common purpose 
and ‘public good’ philosophy; 

• GBIF mediated data easily deployed for 
GEOSS, e.g.,  Architecture Implementation 
Pilot studies, DOPA, EuroGEOSS broker. 

• Watch this space!!! 




