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Biodiversity loss
risks ‘ecological
meltdown’
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g~_ = nature on unprecedented scale - report

LIVING PLANET
REPORT 2020

BENDING THE CURVE OF BIODIVERSITY LOSS

The latest in WWEF’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)



IPBES
GLOBAL
ASSESSMENT
SUMMARY FOR
POLICYMAKERS
(PDF)

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)

Media Release
(Cliguez ici pour le texte en Francais)

* Summary for Policymakers, photos, ‘B-rolf, other media resources: bit.hy/IPBESReport
« Media launch webcast live from #IPBEST (Paris, France): bit.w/IPBESVWebcast starts at 1p.m. (Paris time — CEST) / 7 a.m. (US EDT) / noon (London — BST)
+ For interviews: media@ipbes.net or French: +33 62520-0281 English: +1-416-878-8712 or +1- 415-280-5516 or +49- 176-2538-2223 (After 7 May: +49-152-3830-0667

Nature’'s Dangerous Decline ‘Unprecedented’
Species Extinction Rates ‘Accelerating’

Current glabal response insufficient;
‘Transformative changes’ needed to restore and protect nature;
Opposition from vested interests can be overcome for public good

Most comprehensive assessment of its kind;
1,000,000 species threatened with extinction
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BIG DATA to answer conservation needs
Z".'..'. = :.-.v L L A Sk ' . ”' 4 .,,, o f.{ . /
ﬂ& # o
. ** el e

University of E

St Andrews Y
) ~
]

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)

usable).

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

Coupling temporal big data with spatio-temporal remote sensing data to study biotic homogenization and patterns of
change across gradients of anthropogenic pressures



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

What do we know about biodiversity?
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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 (B-diversity) across multiple spatial scales remains unclear
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GBIF Backbone Taxonomy Checklist dataset

The GBIF Backbone Taxonomy is a single, synthetic management classification with the goal of covering all names GBIF is dealing
with. It's the taxonomic backbone that allows GBIF to integrate...

Published by GBIF Secretariat

6783 300 records 77 citations

Catalogue of Life Checklist Checklist dataset

The Catalogue of Life is an assembly of expert-based global species checklists with the aim to build a comprehensive catalogue of all
known species of organisms on Earth. Continuous progress is made t...

Published by The Catalogue of Life Partnership

4675779 records 7 citations

NCBI Taxonomy Checklist dataset

The NCBI taxonomy database is not a primary source for taxonomic or phylogenetic information. Furthermore, the database does not
follow a single taxonomic treatise but rather attempts to incorporate p...

Published by National Center for Biotechnology Information (NCBI)

3348623 records 2 citations




» 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 % 5
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Moist Forest Degradation?—A Systematic Review

Measuring Forest Biodiversity Status
and Changes Globally

Ecological Informatics
Volume 61, March 2021, 101195
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From local spectral species to global spectral
communities: A benchmark for ecosystem
diversity estimate by remote sensing

Chloé Dupuis *, Philippe Lejeune(”, Adrien Michez” and Adeline Fayolle

TERRA Teaching and Research Centre (Forest is Life), Gembloux Agro-Bio Tech, University of Liege,
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Which optical traits enable an estimation of tree species
0 diversity based on the Spectral Variation Hypothesis?

SR Ll L Al Sl bl bl Tnde tal T 1
1990 1994 1998 2002 2006 2010 2014 2018 ! Of P | a n » ‘
3 7 A | Michele Torresani g« Hannes Feilhauer, Duccio Rocchini, jean-Baptiste Féret, Marc Zebisch, Giustino

| Tonon

Biodiversity [

|Remote sensing of terrestrial plant biodiversi
g p ty First published: 29 April 2021 | https://doi.org/10.1111/avsc.12586

Ran Wang™", John A. Gamon™"*

* Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB T6G 2E3, Canada
© Department of Biological Sciences, University of Alberta, Edmonton, AB T6G 2E9, Canada
“School of Natural Resources, University of Nebraska-Lincoln, Lincoln, NE 68583, USA

Torresani et al, Applied Vegetation
Science 2021

Wang and Gamon,
Remote Sensing of
the Environment 2019

Cavender-Bares et al,
Springer 2020

Ty




Biodiversity monitoring is critical to understand how to mitigate mass
extinction

» Biodiversity is multidimensional
 There is no unique indicator to describe or monitor biodiversity

—2>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

€O B&N

A global system of harmonized observations is
needed to inform scientists and policy-makers.

ECOLOGY

Essential Biodiversity Variables

H. M. Pereira,"™t S. Ferrier, M. Walters,® G. N. Geller,* R. H. G. Jongman,® R. J. Scholes,? Pereira et al., Science, 339(277-278), 2013.
M. W. Bruford,® N. Brummitt,” S. H. M. Butchart,® A. C. Cardoso,’N. C. Coops," E. Dulloo,"
D. P. Faith,”? J. Freyhof,* R. D. Gregory," C. Heip," R. Hoft," G. Hurtt,” W. Jetz,"® D. S. Karp,"
M. A. McGeoch,” D. Obura,” Y. Onoda,” N. Pettorelli,Z B. Reyers,? R. Sayre,®

J. P.W. Scharlemann,”# §. N. Stuart, E. Turak,?® M. Walpole,® M. Wegmann® 11 /15




ow can we reliably measure and monitor the state of biodiversity at
various spatial scales?

Scenarios for biodiversity

Integrated efforts are needed to consolidate data from in- & ecosysiom services (0.9 foriEBES)

situ and remote sensing.

High-level indicators of biodiversity

The concept of essential biodiversity variables (EBVs) is
& ecosystem services (e.g. for CBD)

currently gaining momentum as a framework to address this
research and operational need in order to prioritize, ﬁ ﬂ
integrate, and consolidate biodiversity observations and Ancillary attributes Ecosystem-service
monitoring programs worldwide. (slow changing) valuation & other data
Observations Observations of policy
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Remote sensing as a key data source for biodiversity monitoring

Earth observation appropriate to provide
iInformation for the monitoring of biodiversity

| ‘RS enabled EBVS’
, Regional / global monitoring
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* Coupling with global modeling tools

« Cost effective

. * Combined with in situ observation networks
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Ecologists and space agencies must forge a global
monitoring strategy, say Andrew K. Skidmore,
Nathalie Pettorelli and colleagues.

Copernicus)

Skidmore et al. 2015, Nature, 523(7561)
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Operationalization Biodiversity mapping with satellite data
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USING SATELLITE REMOTE SENSING

Measuring p-diversity by remote sensing: A challenge for
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Fig. 10. Visual results obtained when using mean shift clustering, PC selection without PC # 1 and size threshold of 1200 for Hawaii (a, b) and 150 for Panama (c).
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Improving biodiversity monitoring using satellite remote sensing to provide solutions towards the 2030 conservation targets
Sandra Luque | Nathalie Pettorelli | Petteri Vihervaara | Martin Wegmann. (2018)
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Over-arching research goals

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
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