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Global biodiversity change

Alien invasive species, habitat destruction and fragmentation, 
overexploitation, climate change…

Van Kleunen et al. 2015 Nature Pereira et al. 2012 Annual Review of Environment and Resources



Increasing demand for biodiversity data

National and international policy goals



Increasing demand for biodiversity data

National and international policy goals



Increasing demand for biodiversity data

National and international policy goals



Increasing demand for biodiversity data

National and international policy goals



Towards global earth observation

Group on Earth Observations (GEO) = international and intergovernmental partnership 
• 88 national governments and the European Commission
• 67 participating organisations (including about a dozen UN bodies)



Towards global earth observation

Group on Earth Observations (GEO) = international and intergovernmental partnership 
• 88 national governments and the European Commission
• 67 participating organisations (including about a dozen UN bodies)

http://geobon.org/

Vision
A global biodiversity 

observation network that 
contributes to effective 

management policies for 
the world’s biodiversity 
and ecosystem services

http://geobon.org/
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Mission of GEO BON
Improve the acquisition, coordination and delivery of biodiversity observations to decision 
makers and the scientific community

Navarro et al. 2017 Current Opinion in Environmental Sustainability

Essential Biodiversity 
Variables

Essential Biodiversity Variables (EBVs)
 Key variables that are needed to detect 

biodiversity change
 Top-down development

Biodiversity Observation Networks (BONs)
 Observation systems to serve policy needs 

and sustainable development 
 Bottom-up development

Marine BON
Freshwater BON

Colombia BON, French BON, China BON
Asia Pacific BON, Arctic BON



Essential Biodiversity Variables (EBVs)

EBVs are

a minimal set of biological 
variables, complementary to one 
another, that can be obtained for 
large parts of the Earth with the 

aim to study, report and manage 
biodiversity change at national 

to global scales

Pereira et al. 2013 Science

The EBV concept



Essential Biodiversity Variables (EBVs)

Pereira et al. 2013 Science

6 EBV classes 
with 22 

candidate 
EBVs



Essential Biodiversity Variables (EBVs)

Pereira et al. 2013 Science

Three examples of EBVs

EBV class EBV examples Measurement and scalability Temporal 
sensitivity

Feasibility Relevance for CBD 2020 targets and 
indicators

Species 
populations

Population 
abundance

Population counts for groups of 
species easy to monitor and/or 
important for ecosystem services, 
over an extensive network of sites 
with geographic 
representativeness.

1 year Population counts underway 
for a number of species. Most 
of these extensive networks 
are geographically restricted. 
Much of the data are 
currently being collected by 
citizen science networks.

Targets: 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 
15.
Indicators: Population and extinction 
risk trends of target species, species 
that provide ecosystem services; 
trends in invasive alien species; trends 
in climatic impacts on populations.

Species traits Phenology Timing of periodic biological events 
for selected taxa/phenomena at 
defined locations. Examples: timing 
of leaf coloration and flowering.

1 year Several ongoing initiatives 
(Phenological Eyes Network, 
PhenoCam etc.).

Targets: 10, 15.
Indicators: Trends in extent and rate of 
shifts of boundaries of vulnerable 
ecosystems

Community 
composition

Species 
interactions

Studies of important interactions 
or interaction networks in selected 
communities (e.g. plant-pollinator 
or plant-frugivore).

5-25 years Some studies have monitored 
the structure of species 
interaction networks

Targets: 7, 9, 14, 15.
Indicators: Trends in species 
interactions affecting ecosystem 
functioning and services.
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Essential Biodiversity Variables (EBVs)

Kissling et al. 2018 Biological Reviews

Workflows and EBV data products

www.globis-b.eu

http://www.globis-b.eu/


Essential Biodiversity Variables (EBVs)

Workflows and EBV data products

Kissling et al. 2018 Biological Reviews
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Kissling et al. 2018 Biological Reviews
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Knowledge gaps

Presence-only records of plants from GBIF

Meyer et al. 2016 Ecol. Lett.; Poelen et al. 2014 Ecol. Inf.
Pereira et al. 2012 Ann. Rev. Env. Res.
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Knowledge gaps

Presence-only records of plants from GBIF Species interaction records from GloBI
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Knowledge gaps

Presence-only records of plants from GBIF Species interaction records from GloBI

Indicators of biodiversity change
Spatial gaps

Temporal gaps

Taxonomic gaps

Meyer et al. 2016 Ecol. Lett.; Poelen et al. 2014 Ecol. Inf.
Pereira et al. 2012 Ann. Rev. Env. Res.



Knowledge gaps

Population 
abundance

Phenology

Species 
interactions

Long-term observations

Sensor networks

Citizen science

Stay or get involved in monitoring plant populations, e.g. at 
long-term observation sites, with sensor networks or through 

citizen science projects



Essential Biodiversity Variables (EBVs)

Challenges for building EBVs

Kissling et al. 2018 Biological Reviews
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Data discovery and accessibility

Share your data and make them findable



Data discovery and accessibility

Share your data and make them findable

Platforms with data discovery

Machine-readable discoverylow high

Supplementary material Digital data repositories



Data discovery and accessibility

Make data open with unrestricted access

Kissling et al. 2018 Biological Reviews
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Challenges for building EBVs
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Data and metadata standardisation

Standardise measurements and terms

Standardized measurement protocols

Pérez-Harguindeguy et al. 2013 Australian Journal of Botany



Data and metadata standardisation

Standardise measurements and terms

http://www.top-thesaurus.org/; Garnier et al. 2017 J. Ecol.

Example plant phenology
Flowering time

Standardized measurement protocols

Standardized terms and vocabularies

Pérez-Harguindeguy et al. 2013 Australian Journal of Botany

http://www.top-thesaurus.org/


Data and metadata standardisation

Map data to ontologies

Terms & vocabularies

Example plant phenology

https://www.plantphenology.org/; https://github.com/PlantPhenoOntology/ppo

https://www.plantphenology.org/
https://github.com/PlantPhenoOntology/ppo
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Data and metadata standardisation

Map data to ontologies

Terms & vocabularies Terms & vocabularies Terms & vocabularies Terms & vocabularies

Example plant phenology

Plant Phenology Ontology (PPO)

Ontologies describe 
relationships among 

concepts and vocabulary 
terms in a machine- and 
human-readable format

https://www.plantphenology.org/; https://github.com/PlantPhenoOntology/ppo

https://www.plantphenology.org/
https://github.com/PlantPhenoOntology/ppo


Data and metadata standardisation

Apply data and metadata standards

Darwin Core (DwC)

Darwin Core (http://rs.tdwg.org/dwc/terms/) EML (https://knb.ecoinformatics.org/#tools)  

Ecological Metadata Language (EML)

http://rs.tdwg.org/dwc/terms/
https://knb.ecoinformatics.org/#tools


Data and metadata standardisation

Apply data and metadata standards

Darwin Core (DwC)

Darwin Core (http://rs.tdwg.org/dwc/terms/) EML (https://knb.ecoinformatics.org/#tools)  

Ecological Metadata Language (EML)

The Event Core brings together 
data from the same sampling area, 
connected via their ‘parent’ event.

Integrated Publishing Toolkit (IPT)
https://www.gbif.org/ipt

Darwin Core Archive

http://rs.tdwg.org/dwc/terms/
https://knb.ecoinformatics.org/#tools
https://www.gbif.org/ipt
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4. Get involved in GEO BON and other global biodiversity activities (e.g. 

participate in working groups, BONs, task groups, interest groups)
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global



Take home messages

You can help building EBV data products

1. Collect repeated and standardised measurements of plant 
populations through in-situ monitoring, citizen science or sensor 
networks (e.g. on plant species distribution and abundance, species traits and species 

interactions) 

2. Make your data findable and openly accessible (e.g. through data 

repositories and online portals and by providing CC0 and CC BY licenses in machine-readable 
format)

3. Apply data and metadata standards (e.g. use standardised terms and controlled 

vocabularies, map your data and metadata to Darwin Core/EML/etc.)

4. Get involved in GEO BON and other global biodiversity activities (e.g. 

participate in working groups, BONs, task groups, interest groups)

local

global



Take home messages

You can help building EBV data products

1. Collect repeated and standardised measurements of plant 
populations through in-situ monitoring, citizen science or sensor 
networks (e.g. on plant species distribution and abundance, species traits and species 

interactions) 

2. Make your data findable and openly accessible (e.g. through data 

repositories and online portals and by providing CC0 and CC BY licenses in machine-readable 
format)

3. Standardise data (e.g. use standardised terms and controlled vocabularies, apply data and 

metadata standards such as Darwin Core/EML, map data to ontologies etc.)

4. Get involved in GEO BON and other global biodiversity activities (e.g. 

participate in working groups, BONs, task groups, interest groups)

local

global



Take home messages

You can help building EBV data products

1. Collect repeated and standardised measurements of plant 
populations through in-situ monitoring, citizen science or sensor 
networks (e.g. on plant species distribution and abundance, species traits and species 

interactions) 

2. Make your data findable and openly accessible (e.g. through data 

repositories and online portals and by providing CC0 and CC BY licenses in machine-readable 
format)

3. Standardise data (e.g. use standardised terms and controlled vocabularies, apply data and 

metadata standards such as Darwin Core/EML, map data to ontologies etc.)

4. Get involved in GEO BON and other global biodiversity activities (e.g. 

participate in working groups, BONs, task groups, interest groups)

local

global



Take home messages

http://geobon.org/

Governance structure of GEO BON

http://geobon.org/


Take home messages

Kissling et al. 2018 Biological ReviewsNavarro et al. 2017 Current Opinion in Environmental Sustainability

Thank you!



Essential Biodiversity Variables (EBVs)

Between raw data and indicators

Navarro et al. 2017 Current Opinion in Environmental Sustainability



Data discovery and accessibility

Overcome problems in sharing data

Stuart et al. 2018 Figshare



Essential Biodiversity Variables (EBVs)

Walters et al. 2013 SBSTTA notes

Characteristics of EBVs

• Relevant to scientific and policy questions

• Responsive in policy-relevant time-frames

• Biological state variables

• Equally applicable at local, regional and global scales (scalable)

• Measurable with available technologies at reasonable costs

• Stable enough to allow measuring them for decades to come

• Located between primary data observations (‘raw data’) and synthetic or 
derived indices (‘indicators’)


