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MISTRALS (Mediterranean Integrated
ﬁIS—_RALs STudies at Regional And Local Scales)
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= adecennial program for systematic observations and research

dedicated to the understanding of the Mediterranean Basin
environmental process under the planet global change — 37 countries

Research Programs Transverse Actions MedECC
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s BioDivMeX: The Mediterranean
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120N :»T region: a major hotspot of biodiversity
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2.1 millions km?2 under a Mediterranean bioclimate

10 regional hotspots of plant biodiversity
10% of vascular plants richness of the World on 1.6% of the Earth surface-
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Really long and strong anthropogeni'c pressure:
Mediterranean paradox




s Vision and Aim

msTRALS

» Develop our understanding of interactions between historical, biological,
ecological and social processes that have shaped the Mediterranean
biodiversity (land and marine)

» Develop a new comprehension of the role of Mediterranean Biodiversity in
Human-Environment interactions within spatio-temporal and historical
contexts

» Improve our knowledge of the role of Mediterranean Biodiversity on
ecosystem functioning and evolutionary processes, and on the vulnerability
and resilience of Mediterranean ecosystems and agrecosystems to global
changes

» Establish an international network that will work towards identifying the
state of the art of knowledge, the challenges that still exist to better
understand specificities of the Mediterranean Biodiversity



BioDivMeX: overall organisation

BIODIVmEX o
and scientific focus

MISTRALS

THEME 1: Biodiversity of poorly known environments highly constrained by
abiotic factors and biotic interactions.

THEME 2: Biodiversity within socio-ecological systems (SES) that evolved
historically and within anthropogenic landscapes.

Lot [HEe B WG4: [PAST and PRESENT

WG2: [INSULARITIES] Ecosystems, biodiversity- LANDSCAPES]
; functioni lationships, . . .
Fragrru?ntatlon f““d une 'Ionmi.rﬁta |on.s 'Ps Bio and Agro-diversity of
connectivity, a social and vu.nera '. '. p Etelsler Past and Present
biological perspective ecological resilience, values,

: Mediterranean Landscapes
ES and conservation
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WG1: COORDINATION

Interdisciplinarity, transversal projects between WGs and other
MISTRALS programs



BioDvmeX SACOLEVE

o Spda.tl_al arl1d te:.\poral Ada|:f>.tal;clons;c of.a WP2: Regional Change in
traditional Mediterranean fishery facing __ . . ecosystems,

BioDivMeX WG3  Regional Change: COmbining history and biodiversity, fisheries and

[ECOSYSTEMS] ecology to study past, prEsent and future socio-economic impacts

and WG4: [PAST of sponge harVEsting WP3: Vulnerability of
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Maia Fourt (PhD), Daniel Faget & Thierry Pérez
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Changes in species distribution
Stock availability

M Objective 7

Objective 1 ;
: J Effects of regional change Temporal survey of two structured sponge
Baselines on present and past status of the fisheries (Greece and Tunisia, from XVIII™® to
sponge fishery (species and fishing-use) XXF* century) — Catches and fishing effort

&

Environmental, policy and geopolitics context

Objective 4

Integrative analysis and
dissemination

Evolution of bath sponge fishery
Guidelines for a sustainable and /
eco-durable fishing practices

Adaptation of

g ) Resilience of sponge beds
fishermen populations

Effect of new fishing practices

Objective 3 & of local changes

Sponge fishing history at the
individual scale




Greek production over 150 years

2" golden age, recovery of the
resources during the WWII, lower
competitition of Florida

15t golden age, industrialization,
High demand of the market

250000
Unique source of money

for islands devasted by
the war, nationalisation
of some areas (Tunisia),
introduction of synthetic
sponges on the market

225000 Economic crisis
200000 (high cost of the
175000 campaign,
competition with
Florida, Migration
fluxes)
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“Past and present of a Mediterranean small-scale fishery: Greek sponge fishery, its
resilience and sustainability ”, accepted in Regional Environmental Change



BisDIMex FORECCAST
e French Mediterranean FOREst
WG3 functioning in changing environments:
[ECOSYSTEMS] how will Climate Change Affect the
suSTainable provision of biomass and

other ecosystem services?

Simplified conceptual framework

FORECCAST

Tree composition Soil functioning

~ Treecover Ecosvstem Ecosystem Primary productivity
Microbial diversity Y Functions Carbon budget
Soil state State

Water budget

WP

Timber and Energy biomass
Carbon Storage and sequestration
Erosion control

Water fluxes regulation
Recreation

Climate change

Ecosystem
Increases of drought

Services

Climate

Society
Demand and Increased demand for goods and
Use services
Sustainability
Management changes

’ LABEX

WP2: impact of
climate and socio-
economic changes
on ecosystems
TWP2:
Development and
validation of an
integrated model
extending from
the climate
system to socio-
economic agents

Baldy V., Perreira S., Aupic-Samain A., Kheir M., Santonja M., Fernandez C., Gauquelin T., Reiter I., Simioni

G., Ourcival J.-M., Limousin J.-M., Farnet A.-M., Batteau P.



3 Mediterranean forests with rain exclusion
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* Q. pubescens
* Dynamic
exclusion

* 8 ans

Puéchabon :
* Q. ilex

» continue exclusion
* 16 ans

¢ Fontblanche :

& ° P. halepensis
 continue exclusion
*12 ans
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The key role of dry days in changing
regional climate and precipitation
regimes

Sura D. Polade’, David W. Pierce!, Daniel R. Cayan'?, Alexander Gershunov' & Michael D. Detinger?

IClimate, (CAsPO), Insfiufion of Oce hy, LaJollo, CA, USA,
“United Stales Geologic Sunvey, La JH CA, UsA.

in y days per year can eif projected increases in
daily precipitation intensity as the climate warms. We analyze climate model projected changes in the
number of dry days using 38 coupled global climate models from the Coupled Model Intercomparison
Project, version 5 (CMIPS). We find that the Mediterranean Sea region, parts of Central and South America,
and western Indonesia could experience up to 30 more dry days per year by the end of this century. We

requests for matericls
should be addressedto
S.DP. lsnolade@ucsd.

illstrate how changesin the number of dry days and the precpiation intensityon preipitating days
ual

over much of
in number of dry days dorminates the annual r_hanges xn pmapnauon and accounts for a large part of the
change in interannual precipitation variability.

STRUCTURE

FUNCTIONING

CLIMATE CHANGE

relatlonshlps in Medlterranean
forests submltted experimentally
to climate change -
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3 PhD students

Carbon cycle and biodiversity
in Mediterranean oak forest:
impact of climate change

Susana Pereira
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Importance of the soil food web in
the functioning and services of
Mediterranean forest ecosystems
submitted to climate change
Adriane Samain-Aupic

Assessing the vulnerability of
Mediterranean soils to climate change
according to vegetation assemblages
and pre-exposure to stress

Maya Kheir ,
637

(Aix Marseille 2 Région
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Reduced water ressource

N\

<> Reduction of plant biomass production?

<> Shift from primary to secondary plant metabolism (€ == == =y
<> Change of leaf litter chemistry

Stress

|

\ Feedback stress I

> |

Stress | <= Change in decomposer community I
<> Reduction of the mineralisation process _|

N\

Decrease nutrient availability

Link predicted climate change scenarios to changes in biodiversity across
multiple trophic levels and quantify their feedback on ecosystem
functioning using experimental approaches



Soil Biodiversity
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Bacteria Collembola

Fungi
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Earthworms
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_/>/Myriapods
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Mesofauna

Black= Detritivorous Red= Predators Blue= Control Orange = Rain Exclusion
ACARI COLLEMBOLA
\(
Oribatida Mesostigmata  Prostigmata Entomobryomorpha Symphypleona Poduromorpha  Neelipleona
| 11469 4028 2158 4625 944 841 71 |
6289 2864 1707 2338 403 287 0
-45% -29% -21% -49% -57% -66% Disappearance

m) Collembola more affected by severe drought than Acari
m) Loss of a Collembola group (Neelipleona)

=) Detritivorous organisms more affected than predators
m) But plant diversity partly mitigates these negative effects
of amplified drought
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Mediterranean forests, land use and climate change:
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Temporal Shifts in Plant Diversity
Effects on Carbon and Nitrogen
Dynamics During Litter
Decomposition in a Mediterranean
Shrubland Exposed to Reduced
Precipitation
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Climate change effects on litter decomposition: intensive
drought leads to a strong decrease of litter mixture interactions
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