
Global Biodiversity Observing System – GBiOS
Workshop BIOSPACE25
   Alice Hughes & Andy Gonzalez

GBiOS



Agenda

3:00 - 4:30 PM: Presentations and discussion

Coffee Break – 30 mins

5:00 - 6:30 PM: Break out groups



Speakers

Dr. Yelena Finegold, 
Forestry Officer, FAO

Dr. Andrés Mármol-Guijarro
Post Doc, German Centre for Integrative 
Biodiversity Research (iDiv)

Dr. Gary Geller
Senior Expert for Biodiversity and Ecosystems NASA Jet 
Propulsion Laboratory

Dr. Alice Hughes
School of Biological Sciences, 
University of Hong Kong

Dr. Andrew Gonzalez
Prof. McGill U, Quebec Centre for Biodiversity Science



Global Biodiversity Observing System
GBiOS

GBiOS

Gonzalez et al. 2023 Nat. Ecol. Evol.

Andrew Gonzalez
Co-chair GEO BON

Liber Ero Chair, McGill University



Gonzalez et al. 2023 Nat. Ecol. Evol.



 Data gaps & inequities among nations
 Data sovereignty 
 Accessible workflows for indicators
 Monitoring for planning and action
 Multilateral collaboration

Chapman et al. 2024 Science



Gonzalez et al. 2023 Nat. Ecol. Evol. | see also Pereira & Cooper 2006 | Scholes et al. 2017 COES |
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Global Biodiversity Observations - occurrences in GBIF over time
Data: Global Biodiversity Information Facility, https://www.gbif.org/
Processing: Dr. Guillaume Larocque & Globaïa Chapman et al. 2024 Science

https://www.gbif.org/


https://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4877
Davidson et al. 2020 Science



From observations to indicators

Analysis-ready 
products about 
biodiversity 
across scales 
of space and 
time

Indicators + 
EBVs: open 
science service

Fernández et al. 
Pereira et al. 2013 | Schmeller et al. 2019 | Skidmore et al. 2021
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Gonzalez et al. 2023 Nat. Ecol. Evol.
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SBSTTA-26

20. Invites other Governments to enhance international cooperation, including by providing 
adequate, timely and predictable financial resources, capacity-building and development, technical 
and scientific cooperation and technology transfer, to address the technical and financial challenges 
faced by developing country Parties in the implementation of the monitoring framework; 

21. [Requests the Global Environment Facility to provide adequate, timely and predictable financial 
resources for the development and implementation of national monitoring systems in a 
transparent manner and following a consultative process…]

23. Requests the SBSTTA, at a meeting held before the 17th COP, to review the needs of Parties in the 
implementation of the monitoring framework and consider how to address any technical or capacity 
gaps, including through strengthening national biodiversity observing systems and connecting 
national systems at the regional and global level;

CBD/SBSTTA/26/L.10



Building BON National BON GBiOS

From: Gonzalez et al. 2023 Nat. Ecol. Evol | see also Pereira & Cooper 2006 | Scholes et al. 2017 COES | Griffith et al. 2024

EBVs



Assembling  National, Regional and Thematic BONs

15

A significant starting 
point for the GBiOS 
network: National, 

regional, and 
thematic networks. 



A Global Network of Biological Field Stations & iLTER sites
Terrestrial · Freshwater · Marine

Laura Tydecks and others, Biological Field Stations: A Global Infrastructure for Research, Education, and Public Engagement, BioScience, Volume 66, Issue 2, 01 February 2016, Pages 164–171, https://doi.org/10.1093/biosci/biv174
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GBiOS – a few next steps
IPBES Assessment on Monitoring Biodiversity & ES:
Will assess the 1) data and systems available and needed to calculate the indicators of the monitoring 
framework GBF; 2) assess the current capacity, capability and resources to collect and analyse data at 
the national and global scales 

Co-sponsorship and governance: 
One option could be for GBiOS to follow the solution taken by the Global Climate 
Observation System that is co-sponsored by several intergovernmental organizations 
(WMO, ISC, UN Env.). 

Funding: 
GEF-9: A UN Trust multi-partner fund like the Systematic Observations Financing Facility (SOFF) 
supporting LDC and SIDS to fill the monitoring gap: funding for technical, technological and 
institutional capacity for observations. https://un-soff.org/

Cooperation: 
In decision 15/8, COP established a technical and scientific cooperation mechanism comprising 
a network of regional support centres.



Thank you



Coffee 
Break



We need to develop an implementation plan for GBiOS: what are 
the pillars of this plan?

The GBiOS implementation plan would identify the major practical 
actions that should be undertaken in the next 5-10 years. 

The GCOS plan identifies six major themes that should be 
addressed, and within each theme, several actions are identified 
and described.

 I like them because they are very similar to our own. Here are 7 that 
make sense to me.



Global Climate Observing System – Implementation Plan Process



1. Filling data gaps (Alice)
2. Ensuring sustainability (Andy)  
3. Engaging with countries (Andres)
4. Managing data for use (EBVs to indicators) (Jory Griffiths)
5. Global Biodiversity Data Centres (Steven Ramage)
6. Improving data quality, availability, and utility, including 
reprocessing (Yelena)
7. Coordinating observing infrastructures (Gary)

GBiOS - Towards an Implementation Plan



 What are the main aims and objectives?

 Who/which organizations need to be engaged? Authorizing 
environment

 What are the major barriers/challenges that need to be overcome?

 What are the existing opportunities (possible solutions) for mobilizing 
human capacity, technical interoperability etc.?

Guiding questions for break out groups
Nominate a note-taker and presenter (for reporting back in plenary)



To Google slides

Gary Andres
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Monitoring biodiversity to support planning and action

Gonzalez et al. 2023 Phil Trans B



Griffiths et al. 2025



1. National and regional monitoring systems are the building block of GBiOS (BONs) 
– how can we link and coordinate them effectively to form a worldwide network 
of sites that is representative of current and expected trend change?

2. Can we improve understanding of Essential Biodiversity Variables and Essential 
Ecosystem Service Variables and their role in monitoring and indicators?

3. What data analysis systems are needed to monitor trend detection and 
attribution across a range of scales of space and time? 

4. Can GBiOS support a global biodiversity modelling and forecasting service? Can 
workflows in platforms like BON-in-a-Box integrate remotely sensed and ground 
collected data to provide emergent understanding of trends? 

5. How might we position GBiOS as a complement to existing global observing 
systems? Can we calculate the benefits (value) and avoided costs to society of 
this system?

Questions



1. Filling data gaps: This theme points to gaps that have been identified in the existing observing system.  Current 
observations fulfil many requirements and provide the basis for many useful datasets and EBV products. 
2. Ensuring sustainability: Sustained funding is essential to ensure the continuity and the expansion needed for many 
in situ observations of EBVs. While some observations have sustained long-term funding, many are supported through 
short-term funding, with a typical lifetime of a few years, leaving the development of long-term records extremely 
vulnerable.
3. Engaging with countries: GBiOS links national monitoring efforts into the global system, providing information on 
observing needs, promoting needs for support and access to information. Ultimately the benefits of biodiversity 
observations need to be widely understood and the contributions of national observations to global datasets 
enhanced.
4. Managing data for use (EBVs to indicators): Workflows must be preserved and made available in perpetuity. Every 
EBV needs to have one or more recognized global data repositories that are well-curated, provide free and open access 
to data, and workflows (e.g. BON in a Box). This service is sustainable with clear guidance for users. 
5. Global Biodiversity Data Centres would follow defined principles such as the TRUST, FAIR and CARE Principles. 
Data rescue from hard copy or archaic digital formats allows data series to be extended in the past and needs to be 
adequately planned and funded with the results openly and freely available. This theme aims to organize data rescue, 
data sharing, data curation and data provision. 
6. Improving data quality, availability, and utility, including reprocessing: This theme aims to organize more 
efficiently data rescue, data sharing, data curation and data provision. 
7. Coordinating observing infrastructures: national, regional and international networks of sensors, satellites, 
bioacoustics, camera traps, eDNA etc.
8. Emerging issues: Stakeholder needs are evolving, and the actions in this theme address some of these needs (e.g. 
GBF indicators, private sector needs, models and scenarios for planning). We need to assess how and if these can be 
addressed by GBiOS.



Break out group exercise 1):
We break out into 7 groups to address each of these themes. The groups spend 45 mins brainstorming 
these. They then come back into plenary to report on key findings.

Break out group exercise 2) In theory, the benefits of biodiversity observations far exceed their cost. While 
no complete and comprehensive cost-benefit analysis of the global biodiversity observing system has been 
conducted, analysis of its component parts is needed to reveal the benefits. All break-out groups would 
tackle this same question and hopefully describe a methodology for doing the cost-benefit calculations.
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