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GEO BON in a nutshell
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Vision
A global biodiversity observation network that contributes to effective 
management policies for the world’s biodiversity and ecosystem services.

Mission
Improve the acquisition, coordination and delivery of biodiversity observations 
and related services to users including decision makers and the scientific 
community.

GEO Flagship



A Global Partnership



Structure and governance
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GEO BON core focus
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Developing a standard and 
flexible framework for 

biodiversity observations

Supporting the development 
of Biodiversity Observation 

Networks

Producing Policy Relevant 
Outputs



The Essential Biodiversity Variables
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EBVs: Minimum set of measurements, complementary to one another, that can capture major 
dimensions of biodiversity change. 

Users

National 
Governments

Kissling et al., (2017) 
Biological Reviews

EBVs
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From Guerra et al (in prep)

How to identify EBVs and what is their role in the development of 
monitoring systems?

Work Package 2



EBVs from Space
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Species Populations
Species distributions
Population abundances

Ecosystem Structure
Ecosystem composition
Ecosystem extent and Fragmentation 
Vertical distribution

Ecosystem Functions
Productivity
Disturbance regimes
Carbon stocks
Phenology
Biotic water dynamics
Canopy biochemistry 

Species Traits
Plant traits (e.g., specific leaf area, leaf nitrogen content)

Community Composition
Plant taxonomic diversity
Plant functional diversity

Source:CBD/SBSTTA/21/INF/17



EBVs from space: Ecosystem Functions
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Net Primary Productivity

Source:https://earthobservatory.nasa.gov



EBVs from space: Species Populations
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Navarro et al. (accepted) Current Opinion in Environmental Sustainability
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EBVs from Space: ongoing projects
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Working in partnership with 23 Protected Areas in Europe and beyond
ECOPOTENTIAL This project is funded by 

the European Union

This project has received 
funding from the European 
Union’s Horizon 2020 research 
and innovation programme 
under grant agreement 
No. 641762. Copyright by 
Ecopotential Consortium.

Ecosystem types:
Mountains
Arid/semi-arid
Coastal/marine



EBVs from Space: ongoing projects
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Engineering of High Spatial Resolution RS enabled EBVs on the structure and 
function of terrestrial ecosystems,  

in support to the collaborative efforts of CBD, IPBES and GEO BON to build a 

comprehensive and global knowledge of biodiversity of terrestrial ecosystems.

 essentially Sentinel 1, Sentinel 2 and Landsat 8 based 
But impact of spatial scales studied  

 engineering of 3 critical RS enabled EBVs on ecosystem 
function and structure 

 Validation on key terrestrial biomes 
(10 sites / 4 biomes)  

 4 use case demonstrations for ecological modeling & 
biodiversity indicators 

 Up-scaling demonstration 
Slide by Claudia Röösli, University of Zurich



EBVs from Space: ongoing projects
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NextGEOSS is a European contribution to GEOSS and is implementing a 
federated data hub for access and exploitation of Earth Observation 
Data.  

European Habitat Modelling using RS-EBVs

European Habitat 
Suitability

Maps

In-SITU habitat data 

+ environmental 
data layers

Cloud 
Modelling 

with MAXENT 

RS–enabled 
EBV’s

Classification of in-situ vegetation relevés to EUNIS 
habitat types 

NEXTGEOSS data 
hub + other 
catalogues 

In-situ distribution

Habitat suitability maps

Pilot 6.2 – Biodiversity

Slide by Sander Mücher, Wageningen Environmental Research



EBVs from Space: ongoing projects
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• Expanding Wallace biodiversity modeling software to support national biodiversity change indicator calculations for 
GEO BON assessment and reporting. Mary Blair, American Museum Of Natural History

• Activities to advance, build, and deliver remote-sensing supported species distribution and species abundance EBVs.
Walter Jetz, Yale University

• Improving linkages between Earth observations and ecosystem service models with EBVs. 
Gretchen Daily, Stanford University

• Dynamic seascapes to support a biogeographic framework for a global marine biodiversity observing network. 
Maria Kavanaugh, Woods Hole Oceanographic Institution

• Integration of Earth observations for decision making on biodiversity management and conservation in Colombia: 
Consolidation of the Colombian BON. Victor Gutierrrez-Velez, Temple University

• Ecosystem Functional Diversity of the Circumpolar Arctic. Howard Epstein, University of Virginia
• Quantifying Forest Vertical Structure Using Spaceborne Lidar: An Application in Colombia. 

Patrick Jantz, Northern Arizona University
• Laying the foundations of the Pole-to-Pole Marine BON of the Americas. 

Enrique Montes, University Of South Florida-Tampa



EBVs from Space within GEO BON
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EBV Development



Remote Sensing Task Force
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Paganini et al., 2016. Remote Sens Ecol Conserv, 2:132-140

 Identify EBVs that can be produced using Remote Sensing
 Inform  CEOS on the requirements for RS biodiversity observations
 Engage with users for feedback and ”buy-in”



GEO BON core focus

16

Developing a standard and 
flexible framework for 

biodiversity observations

Supporting the development 
of Biodiversity Observation 

Networks

Producing Policy 
Relevant Outputs



Policy relevant outputs: 
Supporting users’ reporting needs
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EBV	based	indicators:	Integrating	in	situ	and	remote	sensing	
observations	for	open	access	&	real-time	indicators
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2.4
2.5

Ecosystem structure 
Ecosystem function
Genetic composition

3.D Species populations

6.3
6.6

Ecosystem function
Species Populations
Ecosystem Structure

11.3 Ecosystem Structure

14.4
14.5

Species Populations
Ecosystem Structure

15.1, 15.2,
15.3, 15.4,
15.5, 15.7,
15.8, 15.c

Ecosystem Structure
Species Populations
Ecosystem Function

Candidate EBV classes

Policy relevant outputs: 
Supporting users’ reporting needs

Indicator 14.5.1. 
Coverage of protected areas 
in relation to marine areas

Target 14.2
Prototype product to 
integrate EO, OBIS data, 
local surveys



Biodiversity is a relatively new topic for space agencies...

The biodiversity community needs to articulate and voice its 
observational needs, mapped to research, assessments, and 
decision-support objectives

EBVs are a strong mechanism to communicate to space agencies.

Need for a refined and approved list of RS-enabled EBVs

Requirements to produce those EBVs need to be communicated to 
CEOS

Biodiversity community and remote-sensing expert collaborations

Funding agencies need to continue to support this process

The way forward...

19



If you want to know more
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Open Access



Thank you

www.geobon.org
GEO BON    German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Deutscher Platz 5a, 

04103 Leipzig, Germany    info@geobon.org

For more information:
www.geobon.org
@GEOBON_org

http://www.geobon.org/

