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Environment and Security in the Mediterranean: Desertification
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More than half of the region affected by the desertification



Rapid population growth

Population on southern rim has almost doubled over the last 30 years
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Aridity has increasad in Mediterranean areas

during the last century
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Forests and forestry in the Mediterranean region




Mediterranean forests: the most important
ecological infrastructure of the region

v" High biological diversity, 25,000 species of vascular plants

v Impacts on the most strategic resources: water and soil

v' High relative importance of non-wood products and
non-market services

Their sustainability is threatened by climate and land
use changes
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Forest abandonment (north) versus overexploitation (south)

Private forests (north) versus public forests (south)




Forest abandonment (north) versus overexploitation (south)

Private forests (north) versus public forests (south)
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E.Pompei, P. Corona, G. Scarascia Mugnozza

Newly formed secondary forests in the last 50
years in the region Abruzzo (central Italy)
0.6% yearly increase of the forest surface



Forests and forestry in the Mediterranean region:
Some conclusions

v'"Management models and policies to address
v' multifunctionality

v’ interrelations with other land-uses
v impacts of climate change & risks
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Human perturbations of global C-budget (1850-2009)
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Data from CarboEurope
NEE vs. latitude (Valentini et al. 2000)

il 0 - ‘
Mediterranean forests can be active C-sinks.
Soil respiration is a key factor, still poorly known,

mostly affected by temperature and, also, soil humidity
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Italian Inventory of Forests and
Carbon-INFC
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Forest and preC|p|tat|ons the Biotic Pump
| ‘.,t

In regions with an extensive and

continuous forest cover, atmospheric
moisture is transported from the ocean
iInward to the land, producing rainfall over
the forests
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Sheil and Murdiyarso, 2009 (from concepts and data of Makarieva and Gorshkov, 2007)



Forest management affects runoff in
conlfers vS. deciduous watersheds
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Regional H,0 balance: 1965 - 2004 variations
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» Annual water deficits: +20%
»Monthly deficits increased in march and late
summer because of longer growing seasons



THE GREAT TROPICAL REACTOR ‘@
perturbed by deforestation and pollution =
("land use change")
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Evidences of significant (non-stomatal) ozone
—tegpoval in a Pine forest ecosystem

Ponderosa Pine Distribution

Continuous measurements of ozone fluxes from
2001 to 2007
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Ozone concentrations

Fares et al. Env. Poll. 2012
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Castelporziano, a ”Urban” forest

~ 6000 ha, 25 km from Rome downtown
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Atmospheric pollution removal is being measured also in
a Medlterranean ‘urban” forest around Rome

 Cadenl Tabail 3

The ACCENT-VOCBAS field campaign on biosphere-atmosphere
interactions in a Mediterranean ecosystem of Castelporziano
(Rome): site characteristics, climatic and meteorological conditions,
and eco-physiology of vegetation

s, }'aresl'f, 5. hIemg, G. Searazeia !Iugmual, ML \'it:]e;, F. hlane'z]', AL Fratlnm':t, P ('iuinli4, G. Geros:s, and
F. Lorets



Figure 1 The 25 hotspots. The hotspot expanses comprise 30—3% of the red areas.

Mvers N. et a/.(2000) Nature 403: 853-858
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1960-90

SIMULATED
LENGTH OF THE
GROWTH PERIOD

(days)
A2 HadCM3
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Meazan annual NEE (t C hat yr?)
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Looking at water/forest relations from a Mediterranean
perspective

The ratio actual ET to PET (Ea/E0)
Is highly dependent on the ratio
precipitation / PET (P/Eo).

In a typical Mediterranean
forest, actual ET can reach up
to 90% of annual precipitation.

The forest grows under an almost
Hubbard Brook permanent water deficit which will
TMO Montseny | b 0 under e prediced
TM9 Montseny g gion.

Avic (Prades)
Teuwda(Pradg
0 0.5 1 1.5 2 2.5 3 3.5
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SSd Long term effects of climate variation on growth:

natural beech forests in Italy
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Glres Changes in Primary Production 1982-1999

Nemani et al, Science, 2003

____________________

Fig. 2. Spatial distribu-

tion of linear trends in o~ g ’ -

estimated NPP from ‘ .

1082 to 1999. NPP '

was calculated with p » g

mean FPAR and LAl '
|

! . derived from GIMMS
-1 5 < and PAL data sets.

Data Trom remote sensing and moadelting
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Dieback, degradation and distribution of

forest ecosystems |

Synergistic

MED (1.00) =
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Circe,
= France: upward shift of vegetation in the last 20 yrs
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Expansion of Mediterranan climatic conditions (Badeau et al., 2007)
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Geographic distribution of 7 biogeographic groups (plants) estimated by discriminant analysis based (0] ’
on simple climatic variables (PET, temp.) and then associated to a high resolution meteorological 28 /_0 of France’s
grid/ (good fit with phytogeography). > projections with climatic models territory

Birot, 2008



Circe,

Annual stem diameter increment (mm}
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e Changes in forest productivity under future

scenarios
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Effects of future climate scenario on the potential and

effective distribution of forest ecosystems and tree species

Map 3.8 Share of stable species in 2100, compared with 1990

Stable
species:
2100
VS.
1990

Thomas et al Mote: Percentage of total number of species in 1990, The climate scenano used is a modest climate
change scenarie (global warming by 2100 is 3 *C and European warming is 3.3 °C).

N atU re 2004 Source: Bakkenes et al., 2004.



Forest fires are increasing all over the world

In western USA increased by 4 in 30 years
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Source: Westerling et al. 2006



3 main structural causes of fires

A Conflicts or problems at the wildland/rural
Interface related to: rural abandonment,
inconsistent policies on land management (fire
use and grazing), and the designation of
protected areas for nature conservation

B Conflicts or problems at the wildland/urban
Interface related to: increased and uncontrolled
urbanization in wildland areas; recreational use
and poor waste management practices

> Room for better integrated policies (section3)

C Unbalanced management or exclusion-
suppression vs. fuel management

> Create « Fire-smart » forest stands & landscapes

Photos Cemagref

Birot, 2008



Fire risk depends
on stand structure
and composition

Simulation: fire probability

& damage
(altitude 700 meters and slope
12%)

A: representation of different
forest stands and their predicted
probability of fire occurrence
(Pfire) and damage in proportion
of dead trees (Pdead).

B same stands with their
diametric distribution (N, number
of trees per diameter class) and
their survival probability (Psur).

B

Birot, 2008
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Building capacities in Mediterranean forest
research

FORESTERRA project:

Coordination of forest
ecosystem research between

EU, North-Africa, Near-East
and other Med countries

¢ Joint research calls

eCommon infrastructures
A new generation of

Mediterranean scientists




Strengthening Mediterranean Forest Research
through an ERANET scheme

EU Research Framework Programme

The objective of the ERA-NET scheme is

to step up the cooperation and coordination of research activities
carried out at national level through:

v'networking of research activities

v'mutual opening of national research programmes

Improving the coherence and coordination across Europe and
enable to take on tasks collectively that would not have been able

to tackle independently



Circe, What can we do?

Sustainable management and protection

Restoration treatments
to improve fire and drought resilience
to prepare for warmer and drier conditions and increased
likelihood of fires and insect outbreaks
to reduce habitat fragmentation

Strategies for conserving biological diversity will need to
incorporate consideration of climate change

Proactive action for future adaptation
mixed stands of diverse structure
nursery planning: species more suited to changing climate
Improve ecosystem connectivity (species migration)



Clirce, Conclusions and perspectives

Mediterranean forests are key-ecosystems, rich in
biodiversity, providing important services

Risks of biodiversity loss and ecosystem degradation

Water availability plays a crucial role in C balance of
Mediterranean forests

Climate is changing too rapidly for ecosystem to adapt

Needs of protection, sustainable management for adaptation,
resistence and resilience

Needs for long-term research, modelling, monitoring and
interaction with stakeholders
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