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Le monde 
11/09/2021

Cop 15 à Kunming Biodiversity loss 
risks ‘ecological 

meltdown’

2021

The latest in WWF’s flagship research series, the Living 

Planet Report, shows that our planet’s wildlife 

populations have now plummeted by 68% since 1970
Global biodiversity loss is on the rise (IPBES 2019)





 Emerging and ambitious 
policy targets are being 
proposed to address the 
impact of biodiversity 
loss and climate change

 Scientific evidence can
underpin environmental
policies

Global Policy Goals 

and Biodiversity 

Targets



BIG DATA to answer conservation needs

Coupling temporal big data with spatio-temporal remote sensing data to study biotic homogenization and patterns of 

change across gradients of anthropogenic pressures

BioTIME database contains c. 12 million records, nearly 50,000 species and 124 unique years 

from locations across the globe (black dots) (600 thousand distinct geographic locations and is 

representative of over 20 biomes, occurring over 6 different climatic zones)

BioTIME follows the guiding principles of FAIR data (Findable, Accessible, Interoperable, Re-

usable). 

https://www.force11.org/group/fairgroup/fairprinciples


What do we know about biodiversity?

Several latest studies working with large global database of different nature, -have been contesting- that 

such loss is actually occurring in particular at local scales in nature (Vellend et al 2013, Dornelas et al 

2014 ; Elahi et al. 2015; Newbold et al 2015). Nevertheless, land-use change due to human pressures is 

recognized as the main driver of global biodiversity degradation – still the relative impact on species 

turnover (β-diversity) across multiple spatial scales remains unclear





 The tropics lost 11.1 million hectares of tree 

cover in 2021 (new data from the University of 

Maryland and available on Global Forest Watch 

2022)

 3.75 million hectares of loss that occurred within 

tropical primary rainforests — areas of critical 

importance for carbon storage and biodiversity 



biotic homogenization 

Landscape homogenization 
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• Biodiversity is multidimensional

• There is no unique indicator to describe or monitor biodiversity 

Group on Earth Observations Biodiversity Observation Network 
(GEO BON) aims at improving the availability of biodiversity change 
data to decision makers and scientists in support of policy

Biodiversity monitoring is critical to understand how to mitigate mass 

extinction

Pereira et al., Science, 339(277-278), 2013.



How can we reliably measure and monitor the state of biodiversity at 

various spatial scales?

https://www.biomac.org/research/themes/7/global_biodiversity_change.html

Integrated efforts are needed to consolidate data from in-

situ and remote sensing.

The concept of essential biodiversity variables (EBVs) is

currently gaining momentum as a framework to address this

research and operational need in order to prioritize,

integrate, and consolidate biodiversity observations and

monitoring programs worldwide.
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Skidmore et al. 2015, Nature, 523(7561)

Remote sensing as a key data source for biodiversity monitoring

Earth observation appropriate to provide 
information for the monitoring of biodiversity

‘RS enabled EBVs’ 

• Regional / global monitoring

• Cost effective

• Coupling with global modeling tools

• Combined with in situ observation networks

Very active domain of research, boosted by 

increased RS data availibility (including LandSat & 

Copernicus)



Operationalization Biodiversity mapping with satellite data



Improving biodiversity monitoring using satellite remote sensing to provide solutions towards the 2030 conservation targets

Sandra Luque | Nathalie Pettorelli | Petteri Vihervaara | Martin Wegmann. (2018)



 Innovation & technology for improved biodiversity monitoring coupling in

situ data & RS

 Other types of data should be considered for application of methods for

diversity mapping based on spectral heterogeneity

 Operational methods & tools to be linked to policies for improvement of

public awareness and cost-effective management of biodiversity

 Using a mixture of remote sensing and field based data requires ecologists

and remote sensing experts to collaborate closely to make the best use of

the newest remote sensing capabilities and modelling approaches

Over-arching research goals



Analyse spatiale d’écosystèmes variés
Thank you
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Samuel Alleaume


