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Contexte

Changement climatique et biodiversité

high latitude
aaaaaaaaaa

« 20-40% de précipitations en
moins en région mediterranéenne

« Bassin méditerranéen: un hot spot
de biodiversité

5 « Forte pression anthropique, risque
| LS L 1 de désertification
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IPPC 2007: changements de précipitation vers la fin du 21éme siécle

Enjeux

=) Conséquences d’'une diminution des précipitations pour la
biodiversité et le fonctionnement de I'écosysteme?

‘ Effets interactifs entre sécheresse accentuée et biodiversité?
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Objectifs
Changement climatique et biodiversité

Le projet CLIMED cherche 1) a faire le lien entre la
reduction de pluie prédite et le changement de biodiversité
a différents niveaux trophiques et 2) a quantifier leurs effets
sur des processus ecosystemiqgues lies aux cycles du
carbone et des nutriments.
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Diagramme conceptuel de CLIMED: Réponses au changement climatique des communautés de plantes et des
organismes du sol et ses effets sur les cycles de carbone et de nutriments en utilisant des traits fonctionnels.
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Patrick Schevin
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Systeme d’'etude

La garrigue mediterranéenne

" ‘l

Ulex parvifrus

Allium 1L subsp.
Alyssum alyssoides (L) L.
Anthyllis vulneraria L. subsp. praepropera (A. Kemn_) Bornm.
Aphyllanthes monspeliensis L.
Arenaria serpyllifolia L. subsp. leptoclados (Rchb.) Nyman
Argyrolobium zanonii (Turra) P.W. Ball subsp. zanonii
Asterolinon linum-stellatum (L.) Duby
Avenula bromoides (Gouan) H. Scholz subsp. bromoides
Bituminaria bituminosa (L) C_H. Stirt.
Bombycilaena erecta (L.) Smoljan.
Brachypodium retusum (Pers_) P. Beauv.
Carex halleriana Asso subsp. halleriana
Cistus albidus L.
Clypeola jonthlaspi L.
Dianthus sylvestris Wulfen subsp. longicaulis (Ten ) Greuter & Burdet
Dorycnium p phy Scop. subsp. p phy
Erodium cicutarium (L.) L'Hér. subsp. cicutarium
Fumana ericoides (Cav.) Gand. subsp. montana (Pomel) Giiemes & Mufioz Garm_
Fumana thymifolia (L.) Spach ex Webb
Galium corrudifolium Vill
Globularia alypum L. subsp. alypum
Homungia petraea (L) Rchb.
Iris lutescens Lam. subsp. lutescens
i L. subsp.
Leuzea conifera (L.) DC.
Linaria simplex (Willd.) DC.
Phillyrea angustifolia L.
Pinus halepensis Mill. subsp. halepensis
Poa bulbosa L
Quercus coccifera L.
Quercus ilex L. subsp. ilex
Reseda phyteuma L. subsp. phyteuma
Rosmarinus officinalis L. subsp. officinalis
Rubia peregrina L. subsp. peregrina
Rumex intermedius DC.
Sanguisorba minor Scop.
Scandix australis L.
Scilla autumnalis L.
Teucrium chamaedrys L.
Teucrium flavum L. subsp. flavum
Teucrium polium L. subsp. polium
Thapsia villosa L.
Thymus vulgaris L. subsp. vulgaris
Trifolium campestre Schreb. subsp. campestre
Ulex parviflorus Pourr. subsp. parviflorus
Valantia muralis L

¥

Quercus coccifera
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Systeme d’etude

Complémentarité entre les especes
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Nombre d‘especes

D’aprés Montés et al. (2008)

Quercus coccifera
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Systeme d’'etude

La garrigue mediterranéenne

Ulex parviflorus

Abondance
d‘Ommatoiulus
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Ommatoiulus sabulosus
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Approche expérimentale
Systeme d’exclusion de pluie

Mesures de croissance |
non destructives

=) 40% de précipitations en moins

=) 2 niveaux d‘humidité x 15 modalités |
de végétation x 3 répétitions = 90 placettes Sécurisation du site
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Fremiers resultats - terrain
Activité photosynthétique printemps 2012
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Quercus coccifera
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Approche expéerimentale

Etudes en laboratoire - plateau microcosme ECOTRON
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Impact de la diversité sur la décomposition et le flux d‘éléments sous
deux conditions d*humidité:

mm) Dissimilarité fonctionnelle des ressources (litiére) et des décomposeurs
(détritivores): 5 combinaisons de deux especes par niveau trophique

mm) Conditions humides et séches: 2 x 5 x 5 x 5 répétitions = 300 microcosmes

mm) Variables de mesures: respiration, décomposition, disponibilité en azote et
en phosphore, lessivage de COD, activité microbienne
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Premiers résultats - laboratoire

Réponses a une diminution des précipitations
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Premiers résultats - laboratoire

Composeés organiques dissous: diminution des pertes
avec une augmentation de dissimilarité fonctionnelle
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Dissimilarité fonctionnelle
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Difficultés rencontrees

Difficultés budgétaires

Surcolts de l'instrumentation du site expérimental:

* Dispositifs d‘exclusion de pluie: + 70 k€ (delais entre devis et
réalisation, + 90% sur le prix de I'aluminium)

* Cloture du site: + 10 k€ (plus grand terrain et augmentation du
prix de l‘acier) ‘

« Sécurisation du site: + 36 k€ (non budgétisé)

=) Mangue total: 56 k€ (station météorologique !) =

Difficultés planning
Retard d‘un an pour l‘installation du site expérimental:

» Procédures lourdes et délais importants pour les appels d‘offre
et la mise en chantier
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Dissemination et valorisation
Aupres d’un public spécialisé

Canyou begin by telling us the overall aims
and abjectives of the CLIMED project?

With CLIMED, we want to better understand
how dimate change will affect biodiversity
across multiple trophic levels and ecosystem
processes related to the carbon and nutrient
ycles in a Mediterranean ecasystem Our
model is the Mediterranean garrigue - 3
woody shrub-dominated ecosysten that &
typical for marry Mediterranean regions, and
for which climate change, and decreasing
precipitation in particular, is the predicted
msjor thrast to biodiversity. An important
goal is to provide the scientific community
and decisson mkers with mechanizm-

based predictions of how projected dimate
change may aites biodiversity and ecosystem
properties and sesvices.

Could you describe some of the
experimental approaches you have been
using to quantify the feedback of changes in
biodiversity on ecosystem functioning?

Our field experiment is ambitious in that
we 2pply a rain exclusion treatment to all
combinatiorss of the four dominant shrub
species ocasring naturally at our study site.
This type of fully replicated field experiment,

INTERNATIONAL INNOVATION

International Innovation
Report, 2011

functioning
in the Mediterranean

Biodiversity is increasingly under threat through climate change.

coordinator, discusses their research into the effects of climate change on Mediterranean ecosystems

‘work in the European Ecotron in Mantpelfer,
France, allowing the use of state-of-the-art
maniputation of experimental units and
measurements, such as instantaneous “C/%C
isotope analyses that aliow the origin of the
respired carbon to be determined.

What is the role of the ECOTRON facility in
this project?

The access to the European Ecotron in
Montpellier and its instrumentation gives
us the opportunity to address more
hypotheses in arder to understand the

undertying mechanisms driving biodiversity
effects on ecosystem functioning, and how
it & influenced by dimate change. The

complex experimental designs. More broadty,
the European Ecotron, i its ability towark

at different spatial scales, is the product of

ten years of westigation and optimisation of
available techmology which has resulted in an
extremely useful tool for experimental ecology.

Evenwith a greater understanding of which
species are more visinerable to the impact
of dlimate change, can Sy realistic staps be
taken to mitigate this effect

Rather than foass on the vulnerability of
partiadar species, we aim to understand
the consequences of dimate change at

the level of the community, and how an
altered commenity composition feeds back

pensate for accelerated
loss of other species. If
species abundance would
functions at the level of the ecosystem,
such transitions could perhaps be assisted
by the introduction of the particudas s
in question. This type of result would also

, CLIMED

effectively Bustrate the importance of

engineering approaches could be based.

What range of disciplines is represented in
the CLIMED project? How important has an
interdisciplinary approach been in achieving
your goals?

‘The disciplines represented by the different
prticipants contributing to CLIMED encompass
plant ecoiogy, zoology, soil ecology, microbial
ecology and ecosysterns ecalogy. Ecology

s 2 highly interdisciplinary field of research,
with many different interfaces to neighbour
disciplines An interdisciplinary appeoach
inchading specific expertae in thewide range of
topacs we touch on a¢ CLIMED & fundamental
for the sucress of o project

How important has dissemination of your
intended aims and findings been to the project
50 far? In what way s willy ou disseminate
your findings and what do you hope the
‘outcomes of this dissemination will be?

As the project i still at an early stage, there
has not been a great deal of dissemination
activity yet. As scientists, our msin focus

for dissemination is usually on scientific
articles in top-ranked joumnals aimed at
thase working in the same or dosely-related
dasciplines. Communication across widely
diffesent scientific daciplines o &
stakeholders and the Larger

commonly a priority of mos

1o fack of time and inreasing pee:

nadhocn moe pdiication cutpas n thet
respect, we highly appeeciate this opporturity
o reach 2 diffesent public, provided here by
Internstional Innovation. We certainty consider
it a high pricrity to broadly disseminate the
key findings of cur and simiar projects that
help to better understand the consequences
huuman actions and activities have for our
finite planet

Japanese-French
Frontiers of Science
meeting 2011 in Tokyo

Climate change effects on Mediterranean
biodiversity and ecosystem functioning - CLIMED

S. Hattenschwiler!, N. Montés?, J. Cortet®, J. Roy* and the CLIMED consortium*

'CEFE-CNRS Montpellier, 2IMEP-Université de Provence Marseille, g W 1
SENSAIA-INPL Nancy, “ECOTRON-CNRS Montpellier \

CONTEXT

« Climate change is affecting biodiversity, the g of
ecosystems, and their services d for human soci
(Millenium Ecosystem Assessment 2005).

. Predlcung these climate change impacts requim an
g of which org: are and why, and
what is their parl in ecosystem processes.

» Consequences of biodiversity change beyond the single trophic
level of primary producers are not well understood, but are critical
for key Y p suchas C ion and
nutrient cycling.

= CLIMED aims at (1) linking predicted climate change scenarios
to changes in biodiversity across multiple trophic levels, and to
(2) quantify direct and indirect (biodiversity-driven) effects of
climate change on ecosystem processes related to carbon and
nutrient cycling using experimental approaches (Fig. 1).
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Samed 14 Mai 2081
e LG OveCe. Com

Presse régionale

CHATEAU-GOMBERT

La sécheresse du futur
étuée dans la garrigue

L'ambitieux programme Climed 3 466 présentd ast |

Une reunbon publique din.  gramme do reche
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sidenite i collectil Poumon  swpportant des got
vert, Mankque Bercet, présh  Insallés posie des
dente de Colindn Assenomes
t Antoinetie Guiliem, repwé & mol
sentante de 'ussociation Né-
glon Verte ot de Fassoclation
Mémotre.

Plusieun equipes de cher
eheurs vont créer anificielle-

tentent d antictjrer bes conié-
qences du changenent dima:
Vique siu la (aume ot s Bore de
garrigue. Climed evt un pro-

Brochure d‘info

aux usagers
o

Un observatoire
de la biodiversité

sentier, vous apercevez
d'étranges structures
métaiques, vous devant
une parcelle faisant Fobjet d'une
étude  scentifique _imliquant
plusieurs laboratoires de
recherches francais en écologle.

Les études sur le site
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pissemination et valorisation
Aupres du grand public

Réunion publique d‘info
Le changement climatique simulé dans la garrigue

Réunion d’information
aux usagers

Panneau d‘info du massif de I'Etoile

CLMED Ohservatoire de la biodiversité i

Des scientifiques étudient |a garrigue pour comprendre

m “W_; :'w' e iy les conséquences du changement climatique.

Y
Les d\sousmls d'exclusion de plure

Usagers et résidents a proximité du
massif de I'Etoile, venez vous informer
sur le programme de recherche CLIMED.

Des spécialistes présenteront ce dispositif et répondront a vos questions.

Les études sur le site

Rendez-vous
Samedi 07 mai 2011 a 10h

Maison de quartier de Chateau Gombert
17 Avenue Paul Dalbret - 13013 Marseille - Entrée libre

| R e

Contact et renseignements ‘mm
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» Soutien de ’ANR
* Ville de Marseille (site expérimental)
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 Aide pratique “dispositifs d’exclusion de pluie”
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