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(PDF)

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

+ Media launch webcast live from #IPBES7 (Paris, France): bit ly/IPBESWet

» For interviews. Dipbes.net or French: +33 62520-0281 English: +1-416-878-8712 or +1- 415-290-5516 or +49- 176-2538-2223 (After 7 May: +49-152-38

Media Release

(Cliquez ici pour le texte en Frangais)

* Summary for Policymakers, photos, ‘B-roll, other media resources: bit

ast starts at 1p.m. (Paris time — CEST) /7 a.m. (US EDT)/ noon (London — BST)

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

Current global 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







' Introduction

Landscape homogenization




What is heterogeneity?

» A measurable
property related to
a landscape

(Kolasa and Rollo, 1991)

Depends on
Q the scale

O thematic resolution
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How to characterize spatial
heterogeneity for an operational
monitoring of biodiversity?
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Biodiversity monitoring is critical to understand how to mitigate mass
extinction

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

= Group on Earth Observations Biodiversity Observatio n Network
(GEO BON) aims at improving the availability of bio  diversity change
data to decision makers and scientists in support o f 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,2 M. Walters,? G. N. Geller,* R. H. G. Jongman,® R. J. Scholes,’

M. W. Bruford,® N. Brummitt,” S. H. M. Butchart,® A. C. Cardoso,’N. C. Coops," E. Dulloo,"

D. P. Faith,'2 J. Freyhof,”* R. D. Gregory," C. Heip,"” R. Hoft," G. Hurtt,” W. Jetz,"® D. S. Karp,"”

M. A. McGeoch,” D. Obura,?' Y. Onoda,Z N. Pettorelli,” B. Reyers,2* R. Sayre,® Pereira et al, Science 339(277-278), 2013.

J. P.W. Scharlemann,®? §. N. Stuart,® E. Turak,”” M. Walpole,” M. Wegmann®
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Remote sensing as a key data source for biodivensmnonitoring

Earth observation appropriate to provide
Information for the monitoring of biodiversity

‘RS enabled EBVS’
f- Regional / global monitoring

e Cost effective
&4+ Coupling with global modeling tools
©  * Combined with in situ observation networks

Estuary sediment and vegetation patterns in Australia, captured by NASA's Landsat 8 satel II tein2013.

Agree on biodiversity
t IE?HCS to Very active domain of research, boosted by
IACK ITOM Space increased RS data availibility (including LandSat &

Ecologists and space agencies must forge a global
monitoring strategy, say Andrew K. Skidmore,
Nathalie Pettorelli and colleagues.

Copernicus)

Skidmore et al, Nature, 523(7561), 2015.
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Essential Biodiversity Variables

Scenarios for biodiversity
& ecosystem services (e.g. for IPBES)

High-level indicators of biodiversity
& ecosystem services (e.g. for CBD)

Ancillary attributes Ecosystem-service
(slow changing) valuation & other data

Observations of policy
& management

responses

Observations
of drivers &

pressures Essential Biodiversity

Variables

Genetic composition

Community composition

Species populations Ecosystem structure

Species traits Ecosystem function

Primary observations of
change in state of biodiversity
In-situ
monitoring

Remote
sensing

» They provide the first
level of abstraction
between low-level primary
observations and high-
level indicators of
biodiversity

An ideal EBV should be

able to

O capture critical scales
and dimensions of
biodiversity

O a state variable (in
general) sensitive to
change

[ ecosystem agnostic (to
the degree possible)

d technically feasible
economically viable
sustainable in time



Spatial patterns for various ecosystems

Mediterranean ecosystems:
Characterlzmg openness of vegetation
% 1‘“ . _...
_,3:‘*%.
| :: " 1

Alpine ecosystems:
Mappmg habltats based on florlstlc mventory




Atlantic
-t

- Mineral (bare soils, screes, etc.)
Long snow conditions.
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Methods in
Ecology and
Evolution

o h p

‘ Improving Biodiversity

Monitoring Using
Satellite Remote
Sensing

‘Improving Biodiversity Monitoring using Satellite Remote Sensing#’, le dernier numéro spécial de la revue Methods in Ecology and Evolutiond®

sous la direction de Sandra Luquei, Nathalie Pettorelli#, Petteri Vihervaarad® et Martin Wegmann#, documente ce que |a télédétection apporte a
I'écologie.
S, Pettorelli, N et al. (18 mar authors) (2018) Measuring bet:
ge for biodiversity monitang. MEE ISSN 2041-210




ture analysis : FOTO (
Ordination) method Marc Lang,

Gradient de Texture 2

» Fourier analysis

- e Gradient de
o : .Texture 1

(Gradient de
Texture 3)

ndadi, N.; Reéet, J.-B. (2019)Complementarity between Textural
e Commxity of Heterogeneous Landscape MatrixRem




Diversity of sensors: combining imaging spectroscop y with LIDAR...

Jean Baptiste Féret
http://cao.stanford.edu/

http://spectranomics.stanford.edu/



Application with high resolution imaging spectrosco

%

Ecological Applications, 24(6), 2014, pp. 1289-1296
© 2014 by the Ecological Society of America

Mapping tropical forest canopy diversity
using high-ﬁdelity imaging spectroscopy

JEAN-BapPTISTE FERET! AND GREGORY P. ASNER

Shade/cloud Mask Continuum removal PCA and feature selection

PROCESSING

PREPROCESSING

C
i

h-n:nmm
e

K-means clustering on To each pixel of aplot - Shannon diversity index

random selection: assign a spectral species - Pajrwise BC dissimilarity
Spectral species distribution within a kernel

BIODIVERSITY
ASSESSMENT

a-diversity

v

ESTIMATION OF BIODIVERSITY
INDICATORS




Operationalization of Biodiversity mapping with sate llite data

 Spectral species distribution method was successfully alpgxl

on high spatial resolution imaging spectroscopy

Limitations of the method inherent to our abllity to properly
correct RS data from environmental effects

e Topograpy
 Directional effects

« Atmospheric effects

Other methods may be more appropriate if extensive ground
data available

Proper links between vegetation biophysical properties and
spectral information would strongly improve robustness of
the method




Operationalization of Biodiversity mapping with sate llite data

Received: 22 September 2017 Accepted: 11 November 2017
DOI: 10.1111/2041-210X.12941

BRIMSH

IMPROVING BIODIVERSITY MONITORING Methods in EC"IUHYa““E"“‘”'”"EEEE&"FJ“‘“
USING SATELLITE REMOTE SENSING

Measuring p-diversity by remote sensing: A challenge for
biodiversity monitoring

Duccio Rocchini®?®@® | SandraLuque*® | Nathalie Pettorelli’® | Lucy Bastin®® |
Daniel Doktor” | Nicold Faedi®® | Hannes Feilhauer’ © | Jean-Baptiste Féret*® |

Giles M. Foody*®® | Yoni Gavish!® | Sergio Godinho!? | William E. Kunin®®*® |
Angela Lausch’ ® | Pedro J. Leitao'*?> ® | Matteo Marcantonio®® | Markus Neteler!” @ |
Carlo Ricotta’®® | Sebastian Schmidtlein!® | Petteri Vihervaara® |

Martin Wegmann?!® | Harini Nagendra?? ©




Biodiversity mapping

Instrumental specifications & methodological improv ements to prepare
satellite missions & assess Essential Biodiversity Variables (EBV)

Atmosphere

Reflectance Reflectance Reflectance

Reflectance
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(Pereira et al., 2013)

Tree species mapping in hterogeneous forests




Biodiversity monitoring in tropical forests
—

Mapping tropical forest canopy diversity

using high-ﬁdelity imaging spectroscopy Definitions :

» o-diversity : mean species diversity at local scale

JEAN-BAPTISTE FERET' AND GREGORY P. ASNER

Feéret & Asner, Ecological Applications 2014

usual metrics for
a-diversity :

a diversity hyperspectral

- Richness

- Shannon index
- Simpson index
- Fischer index
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Biodiversity monitoring in tropical forests

Mapping tropical forest canopy diversity

using high-fidelity imaging spectroscopy Definitions :
» o-diversity : mean species diversity at local scale

« PB-diversity : compositional turnover between sites

JEAN-BAPTISTE FERET' AND GREGORY P. ASNER

Feéret & Asner, Ecological Applications 2014

usual metrics for
a-diversity :

Bdiversity hyperspectral

- Richness

- Shannon index
- Simpson index
- Fischer index

usual metrics for
G-diversity :

- Bray Curtis
dissimilarity

- Jaccard
distance

22 /15



Influence of environmental factors on species compo sition
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’ Spatially exhaustive maps of biodiversity allows linking d ifferent
components of biodiversity to multiple factors
- Terrain: elevation, slope, orientation
- Hydrology
Geological & edaphic context
Various human induced effects

Imaging spectroscopy is powerful, yet complex to (pre) proc ess and
quite costly
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Operationalization of Biodiversity mapping with sate llite data
|
* Other types of data may be considered for application of
methods for diversity mapping based on spectral
heterogeneity, but further studies required

e \ery high spatial resolution multispectral sensors
 Worldview
 LandSat-8

To be explored if interested in regional scale

e Other types of data
e LIDAR: structural heterogeneity

e Radar




Example: diversity mapping with Sentinel-2

a-diversity

CAO AToMS Sentinel-2

SR:2m SR:10m

B-diversity




Example: diversity mapping with Sentinel-2

B-diversity

CAO AToMS Sentinel-2

SR:2m SR:10m

B-diversity




Example: diversity mapping with Sentinel-2

e Landscape scale (80 km x 40 km)




Example: diversity mapping with Sentinel-2

e Landscape scale (80 km x 40 km)




Example: diversity mapping with Sentinel-2

e Landscape scale (80 km x 40 km)
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Example

 Landscape scale (100 km x 100 km)




Example: diversity mapping with Sentinel-2

 Landscape scale (100 km x 100 km)



Spectral variation hypothesis

Comparison among spectral metrics




Structuring framework for present & future research on biodiversity:
defining the Essential Biodiversity Variables (EBV)

nal networks and collaborations
book of Methods and Procedures for Monitoring Essential Bic
Variables in Tropical Forests with Remote Sensing

pbon.org/products/books

UNCBD COP 13

A SOURCEBOOK OF METHODS AND PROCEDURES FOR
MONITORING ESSENTIAL BIODIVERSITY VARIABLES IN
TROPICAL FORESTS WITH REMOTE SENSING

aorc-aoLpeee GED BEN

Globs! Observation of Forest and Land Cover Dynemics gy 0up on Earth Observations
Biodiversity Observation Network

., Mora, B., Paganin i, M., Szantoi, Z. (Ed




® Data demanding (bias in sampling, ...)
® Possibly low generalization of models
@ Interpretation of complex processes




U O

Over-arching research goals RS -EBV'’s

Innovation & technology for improved biodiversity monitoring

Higher landscape heterogeneity (possibly derived from RS) is related
to higher amount of species occupying different niches

Operational method to improve biodiversity monitoring despite
assumptions

Operational methods & tools to be linked to policies for
Improvement of public awareness and cost-effective management of
biodiversity




Mediterranean ecosystems:
Characterizing openness of vegetatior..
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Alpine ecosystems:
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‘ Ob]ectlf général du CES Paysage

——

Anne-Elisabeth Lagues (IRD) & Sandra Lugque (Irstea)

Les territoires subissent de fortes perturbations

d’origines humaines et naturelles.

Les paysages en portent les traces que l'on peut

observer, suivre et mesurer par analyse des
de leurs et de

leurs

Le CES a pour objectif

d’apprendre a les décrypter pour mesurer
I'ampleur des phénomenes en cours sur les
dynamiques de biodiversite, la déegradation des
foréts ou des terres, les interactions entre la
santé et I'environnement, mais egalement pour
suivre et estimer limpact de certaines
politiques publiques territoriales et
environnementales.




CES Paysage

Les journées de lancement
du CES Paysage se sont déroulées

RS e Le séminaire a permis la concertation entre les
>>> Quelles opportunités laboratoires et institutions :
pour engager la recherche o

dans une science Tayiage” - UMR ESPACE-DEV

de la durabilité au Sud ?

. - - UMR TETIS
500t Jod-Fsarcon Breton 7 :
34093 MONTPELLIER cedex 5 France €space \tetls - UMR LTEG

Salle SALTUS, Batiment Adret Dev_/ _ UMR AMAP

- Dépt. Observation de la Terre (INPE, Brésil)

- Centre de recherche en agroforesterie d’Amazonie
orientale (EMBRAPA, Breésil)

- Dépt. d'Ecologie et Centre du Développement
Durable (université de Brasilia)

- Laboratoire d’Ecologie du paysage et modélisation
des écosystemes / ECOLMOD, Dept. de Biologia
(université de Bogota, Colombie)

-

- total de 77 participants.




CES Paysage ”9
=> Domaines thématiques et produits a développer

Les orientations Trois domaines théematiques :

identifiées durant le 1) «Biodiversité »,
séminaire de lancement : 2) «Santé & environnement »
3) «Agriculture ».

Trois catégories de produits a développer :

- Cartes d’aide a lI'analyse de la structure et a la composition des paages (texture de la végétation, MNT, humidité des sols, OS,
etc.);

- Cartes de zonage du paysage par arbre hiérarchique, combinaisdattribut par cellule, par segmentation d’image prétraitées, par
analyse combinée « a dire d’expert » et traitement d’'image}:

- Modéles de distribution spatiale, modeles spatialement eligites et indicateurs paysagers a différent échelles:
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Liste des CES Theia

22 CES a ce jour

Rayonnement
CES Réflectance de surface - O. Hagolle et al.
CES Albedo - Jean-Louis Roujean et al.
CES Température de surface et émissivité - L.Roupioz / A.Michel

Sols
CES Occupation du sol - J. Inglada et al.
CES Artificialisation-urbanisation des sols - A. Puissant et al.
CES Cartographie numérique des sols - Ph. Lagacherie et al.
CES Détection de changements a haute fréquence - P. Gancarski et al.

Végétation
CES Variables végétales décamétriques - F. Baret et al.
CES Biomasse forestiere - Thuy Le Toan et al.
CES Biodiversite- S. Alleaume et al.
CES Incendie — M. Jappiot et al.
CES Paysage - A.E. Laques / Sandra Luque et al.
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