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Global Biodiversity Informatics Conference Meeting Report 
Copenhagen, 2-4 July 2012 

The Global Biodiversity Informatics Conference (GBIC, http://www.gbic2012.org/) was convened by the Global Biodiversity 
Information Facility (GBIF, http://www.gbif.org/), CReATIVE-B (http://creative-b.eu/), the Encyclopedia of Life (EOL, 
http://www.eol.org/), the Consortium for the Barcode of Life (CBOL, http://www.barcodeoflife.org/content/about/what-
cbol) and the Natural History Museum, London (http://www.nhm.ac.uk/), with funding from GBIF, CReATIVE-B, the Aage V. 
Jensen Charity Foundation (http://www.avjcf.org/) and the JRS Biodiversity Foundation (http://www.jrsbdf.org/) and 
hosted by the University of Copenhagen Faculty of Science (http://www.science.ku.dk/english/).  

Conference organisation and structure 
The goal behind GBIC was to start development of a document providing a shared vision and 
roadmap for biodiversity informatics over the next ten years.  This document, a Global Biodiversity 
Informatics Outlook (GBIO), will be developed in the months following the conference.  The GBIO will 
outline priorities for investment and development and present the interconnections between 
existing and proposed activities.  The key audiences for this document will be those engaged 
internationally in managing biodiversity information, funding agencies, governments and other 
decision-makers.  

Over recent decades, informatics activity in support of biodiversity research and related areas of 
biological and environmental science and policy has developed rapidly in many parts of the world 
and around many key research areas.  GBIC sought to bring together a set of representatives from 
many of these activities, with a focus on representation from different areas of science, informatics 
and policy and from different regions.  These individuals participated in three days of workshops to 
review the state of biodiversity informatics and to identify the major opportunities and challenges 
over the next few years.  Workshop sessions on Day 1 and Day 2 took place within pre-allocated 
teams (“Red”, “Green” and “Blue”) whereas on Day 3 participants regrouped to develop more 
refined visions for selected areas of interest. 

Inevitably the desire to include broad representation and the need to facilitate effective discussions 
meant that the conference did not directly involve all of those who could have made valuable 
contributions to these workshops.   The conference organisers hope that, despite these restrictions, 
the outputs from the GBIC discussions will indeed prove to be representative of the interests of the 
whole community and a suitable basis for further refinement to create a broadly-supported GBIO 
document.   

This report is the first in a series aimed at engaging as much as possible of the rest of the biodiversity 
informatics community around the world in refining the thinking of the workshop participants.  A 
preliminary draft of a GBIO based on these discussions will be circulated for response in the next 
couple of months. We look forward to constructive responses on all aspects of GBIC and GBIO.   

Presentations and documents for the conference may be found at: http://www.gbic2012.org/. 
Unprocessed outputs from all the workshops are stored in Google Docs and may be accessed via: 
http://bit.ly/LLUhUb.  
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2 July 2012 a.m. – Introductory plenary session 
GBIC opened with a series of messages and presentations intended to give context to the conference 
and to GBIO and to ensure that, regardless of background, all participants had some overview of 
some key developments for biodiversity informatics from the areas of informatics, science and 
policy.  These messages and presentations are online: http://www.gbic2012.org/documents.html/. 

Braulio Dias, Executive Secretary of the Convention on Biological Diversity (CBD, 
http://www.cbd.int/) sent a statement that was read at the start of the conference.  The statement 
emphasised the need for adequate biodiversity monitoring and called for a “a system that offers 
sufficient, credible and relevant information about biodiversity and a system that offers this 
information immediately so that it can be taken into account as decisions at all levels are being 
made”.  

Lucas Joppa, a scientist in the Computational Ecology Group at Microsoft Research, Cambridge, 
England, spoke about “Science-Driven Data - Biodiversity Informatics and Planetary Predictions”, 
addressing the implications of increasingly large-scale data capture and data-modelling to 
respond to the limitations of currently available information. 

Daan Du Toit, Senior Science and Technology Representative of the South African Department of 
Science and Technology to the European Union, presented, “Research Infrastructure – Policy 
Interface: Implications for Biodiversity Informatics”, placing GBIC discussions within the context 
of national, regional and global initiatives for long-term management of science data. 

Bob Robbins, representing the Research Coordinating Network for the Genomic Standards 
Consortium, spoke under the title, “Half of Our Biosphere Is (No Longer) Missing - Implications 
for Understanding Biodiversity, Bioinformatics, and Life Itself.” He challenged participants to let 
go of traditional, eukaryote-biased approaches to biodiversity science given the conceptual 
challenges and opportunities arising from 21st century genomics and metagenomics. 

2 July 2012 p.m. – Team sessions: Data capabilities 
Notes and documentation from these sessions can be found online here. 

The first workshop session (“Biodiversity Science - How can informatics and data management 
support better understanding of biodiversity and support basic and applied biodiversity research?”) 
focussed on the data foundations for biodiversity informatics.   

The task assigned to the teams was to develop an inventory of existing and expected future data 
capture and digitisation capabilities of relevance to biodiversity informatics.  These capabilities 
effectively serve as the “tool-box” for documenting all aspects of biodiversity and can contribute in 
multiple ways to addressing different questions of interest to researchers and policymakers.  The 
following table is an early attempt to summarise some of the capabilities captured, with some 
particularly new and promising ideas in bold. 
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Aspect of biodiversity Type of data Capabilities 
Landscape/ecosystem Imagery Satellites, Drones, LIDAR 
Species distribution 
(including community 
composition) 

Point 
observation 

Specimens, Survey/monitoring, Citizen science, Camera traps, 
Acoustic monitoring, Ecogenomics, Satellite/drone imagery, 
Literature, Traditional Knowledge, Regional species lists, Image 
recognition 

 Shape files Expert judgement, Niche modelling, Models including interactions 
Species abundance Measurement Survey/monitoring, Citizen science, Ecogenomics, Satellite/drone 

imagery, Literature, Traditional Knowledge 
Species Traits and 

functions 
Specimens, Literature, Genomics, Diagnostic keys, Traditional 
Knowledge, Crowd-sourced data 

 Identification Specimens, Literature, Barcode sequences, Diagnostic keys, Crowd-
sourced expertise 

 Interactions Specimens, Text-mined Literature, Genomics, Traditional 
Knowledge, Crowd-sourced data, Isotopes 

 Phenology Specimens, Literature, Genomics, Traditional Knowledge, Crowd-
sourced data 

 Threat status Red list, Statutory authorities, Automated change detection 

The same discussions also addressed many of the associated issues around data management, 
including: 

• Long-term data repositories 
• Persistent identification and citation of data 
• Open access to data and publishing of data sets 
• Data and metadata standards, controlled vocabularies 
• Automated data extraction from text and other resources 
• Data mining and other automated processing to link related data (including Linked Open 

Data) 
• Crowd-sourcing expertise for quality control 
• Use of mobile technologies to enable early data capture 
• Capacity building to expand data capture 

These issues have all been recognised and are the focus of various existing activities, but GBIC 
recognized that new approaches or deeper commitment are needed. 

2-3 July 2012 – Team sessions: Research questions & policy needs 
Notes and documentation from these sessions can be found online here and here. 

The final session on the first day treated the developed list of data capture capabilities as an input to 
start considering how this “tool-box” could be used to provide the combinations of data needed to 
address a range of large-scale research questions.   

The task assigned to the teams was to map the identified data capabilities to scientific questions that 
they could potentially help to address, singly or in combination, and to canvass priorities, and 
identify the steps required in a) informatics and b) cultural/institutional behaviour and capacity to 
enable selected research questions to be addressed effectively. 

Some of the questions identified for consideration were: 
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• How can we determine which data, and how much data, are required to assess the state of 
biodiversity at different scales and with consideration of temporal change? 

• How can the role of mankind and domesticated species be integrated into biodiversity 
models? 

• How can we measure the effectiveness of biodiversity conservation? 
• How can data on microbial communities and microbial biodiversity be integrated with 

knowledge of macro-organisms and ecosystems? 
• How can we integrate more biology, including species interactions, life history traits, etc. 

into ecological modelling?  
• How do different like history traits affect the survival and success of different species, 

including success in invasion? 
• Is it possible to measure ecosystem resilience? 
• How can we optimise for food security, water security and biodiversity in a changing world? 
• How do we assign a value to biodiversity? 

The needs of the world’s governments for science-based guidance on the management, 
conservation and use of biodiversity at all scales provide many focussed questions regarding the 
biodiversity, particularly the current state of and trends in biodiversity at different scales, along with 
understanding the pressures on biodiversity and measuring the benefits arising from biodiversity.  
The Aichi Biodiversity Targets provide a convenient synthesis of issues identified by governments for 
consideration.  Team sessions on the second day consequently used the Aichi Targets as a further 
means to explore how the data capabilities from the first day could be combined to deliver 
significant information products. 

The following Aichi Targets received consideration: 

• Target 1: By 2020, at the latest, people are aware of the values of biodiversity and the steps they can take to 
conserve and use it sustainably. 

• Target 4: By 2020, at the latest, Governments, business and stakeholders at all levels have taken steps to achieve 
or have implemented plans for sustainable production and consumption and have kept the impacts of use of 
natural resources well within safe ecological limits. 

• Target 5: By 2020, the rate of loss of all natural habitats, including forests, is at least halved and where feasible 
brought close to zero, and degradation and fragmentation is significantly reduced. 

• Target 6: By 2020 all fish and invertebrate stocks and aquatic plants are managed and harvested sustainably, 
legally and applying ecosystem based approaches, so that overfishing is avoided, recovery plans and measures 
are in place for all depleted species, fisheries have no significant adverse impacts on threatened species and 
vulnerable ecosystems and the impacts of fisheries on stocks, species and ecosystems are within safe ecological 
limits. 

• Target 7: By 2020 areas under agriculture, aquaculture and forestry are managed sustainably, ensuring 
conservation of biodiversity. 

• Target 9: By 2020, invasive alien species and pathways are identified and prioritized, priority species are 
controlled or eradicated, and measures are in place to manage pathways to prevent their introduction and 
establishment. 

• Target 10: By 2015, the multiple anthropogenic pressures on coral reefs, and other vulnerable ecosystems 
impacted by climate change or ocean acidification are minimized, so as to maintain their integrity and 
functioning. 

• Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and 10 per cent of coastal and marine 
areas, especially areas of particular importance for biodiversity and ecosystem services, are conserved through 

http://www.cbd.int/sp/targets/�
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effectively and equitably managed, ecologically representative and well-connected systems of protected areas 
and other effective area-based conservation measures, and integrated into the wider landscape and seascapes. 

• Target 12: By 2020 the extinction of known threatened species has been prevented and their conservation status, 
particularly of those most in decline, has been improved and sustained. 

• Target 13: By 2020, the genetic diversity of cultivated plants and farmed and domesticated animals and of wild 
relatives, including other socio-economically as well as culturally valuable species, is maintained, and strategies 
have been developed and implemented for minimizing genetic erosion and safeguarding their genetic diversity. 

• Target 14: By 2020, ecosystems that provide essential services, including services related to water, and 
contribute to health, livelihoods and well-being, are restored and safeguarded, taking into account the needs of 
women, indigenous and local communities, and the poor and vulnerable. 

• Target 15: By 2020, ecosystem resilience and the contribution of biodiversity to carbon stocks has been 
enhanced, through conservation and restoration, including restoration of at least 15 per cent of degraded 
ecosystems, thereby contributing to climate change mitigation and adaptation and to combating desertification.  

• Target 16: By 2015, the Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of 
Benefits Arising from their Utilization is in force and operational, consistent with national legislation. 

• Target 18: By 2020, the traditional knowledge, innovations and practices of indigenous and local communities 
relevant for the conservation and sustainable use of biodiversity, and their customary use of biological resources, 
are respected, subject to national legislation and relevant international obligations, and fully integrated and 
reflected in the implementation of the Convention with the full and effective participation of indigenous and 
local communities, at all relevant levels. 

• Target 19: By 2020, knowledge, the science base and technologies relating to biodiversity, its values, functioning, 
status and trends, and the consequences of its loss, are improved, widely shared and transferred, and applied. 

The teams sought to identify the types of data and the technical, cultural and other enabling factors 
which are required to address the research questions and monitoring processes to support each 
target.  For many of the targets, the teams identified specific priority activities for the biodiversity 
informatics community. 

4 July 2012 – Group sessions: Major components 
Notes and documentation from these sessions can be found online here. 

During the evaluations on the first and second days, several core capabilities were repeatedly 
identified as necessary components in the capture, management and analysis of biodiversity data to 
support of a range of research questions and policy needs.  Several of these components are already 
well understood and under development.  The GBIC organisers identified eight such components for 
detailed discussion on the third day and sought input from the workshop attendees to identify any 
others that needed consideration.   The attendees then divided themselves into eleven groups to 
discuss the following components: 

1. Species trait data (e.g. morphological, genetic, functional and behavioural traits; species 
interactions; conservation status; etc.) 

2. Integration of microbial data, including sequences not associated with recognised species 
3. Establishing networks of genomic observatories 
4. Accelerating and automating the capture of biodiversity data in digital formats, including: 

a. Accelerating digitisation of non-digital materials (specimen data, literature, 
notebooks, etc.) 

b. Use of mobile technologies to publish and use data directly from the field 
5. Incorporation of data held in unstructured forms (particularly literature, manuscripts, oral) 
6. Engaging the citizen science community, including: 

a. Data capture through citizen science projects 

https://docs.google.com/folder/d/0B-uPRJ2SF81PamZaOTB1ekpLZDQ/edit?pli=1&docId=0B-uPRJ2SF81PblFmQUViWEFOaDg�
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b. Collaborative species identification 
c. Development of knowledge networks 
d. Developing bioliteracy and environmental education 

7. Engaging the biodiversity knowledge community to validate data, including: 
a. Expert curation of data by taxonomic group and/or region 
b. Ensuring digital data management activities can be measured and credited within 

the professional activities of taxonomists and other experts 
8. Intelligent prioritisation for identifying data capture requirements 
9. Integration of data across multiple scales, including: 

a. Data integration across all spatial scales 
b. Analysing and modelling time/change 
c. Integration of in situ and remote-sensed/GIS data 
d. Integration across levels of biological organisation from molecules to ecosystems 

10. Visualisation of biodiversity data 
11. Predictive modelling to assess status, trends and potential impacts to biodiversity 

Each group developed a definition for the component and identified stakeholders, prerequisites, 
benefits, risks and 5-year and 10-year deliverables.   

These discussions clarified the complexity and interconnections between these components and 
reinforced the recognition that many other activities which are already under way are also essential 
to the successful delivery of integrated infrastructure for managing biodiversity data in support of 
science and policy: 

12. Developing a framework for data sharing 
a. Promoting a culture of open sharing of biodiversity data 
b. Managing metadata describing biodiversity data resources 
c. Long-term management and archival of biodiversity data 
d. Stable, resolvable identifiers for biodiversity data sets and data records 
e. Understanding, documenting and enhancing fitness-for-use of data 

13. Stable and comprehensive taxonomic framework for all species 
a. Data on all published scientific names 
b. Expert-curated working classification for all species 
c. National/regional species lists 
d. Phylogenetic relationships 

14. Species occurrence data 
a. Integration of species occurrence data from all sources  
b. Species abundance data 
c. Deriving biodiversity data from remote-sensed observations 
d. Sequence data associated with curated specimens 

15. Species information 
a. Species descriptions 
b. Identification keys 
c. Open access to digitised and digital literature 
d. Management of multimedia resources 
e. Genomic data 
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Follow-up 
Following GBIC, the GBIC organisers and the team leads from the Red, Green and Blue Teams are 
drafting a GBIO document bringing together the recommendations from the three days of 
workshops and a roadmap for their implementation.  This GBIO document will be circulated widely 
for comment and enhancement and a draft will be presented for information and review at the CBD 
COP 11 in Hyderabad, India in October 2012.  A final version will be delivered around the end of 
2012. 
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