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Forest surface
consistently
overlaps with
mountain areas in

Italy (and in South
Europe)




Why scientific research on mountain forests?

Mountain massifs

B Alps

[T Carpathian mountains
I Apennines

"1 French/Swiss middle
mountain

[ Central Europe
Middle mountain 1 *

B Central Europe
Middle mountain 2 **

| Pyrenees
B Iberian mountains

I Western Mediterranean
islands

[T7] Western Mediterranean
islands

1 Turkey

I Balkan/Southeast
Europe

B British isles
I Nordic mountains
I Atantic islands

Note: * = Belgium and Germany; ** = the Czech Republic, Austria and Germany.

N\QuntFor

Climate change adapt/
mitigation

Treeline dynamics

Tree productivity
Wood mobilization
Forest biodiversity
Insect outbreaks

Fire frequencies
Melting glaciers
Flushing nitrogen

EU-27: 29% mountains, 41% forests,
43% Natura 2000, 88% habitats

Mountain ecosystems of Europe are ideally suited to address
ecological and social questions associated with global change




Some facts about Italian forestry

Italian forests are rich of biodiversity

large latitudinal and environmental gradient (from
35°N, in Sicily, to 47°N, in SudTyrol)

more than 25,000 plant species in the
Mediterranean (6,000 species in NC Europe)

100 forest tree species in the Mediterranean (30
tree species in NC Europe)

Italy has represented a glacial refugium for many
Important European species (Fagus, Quercus, Picea,
Abies)

coevolution of plant and animal species with human
activities
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Italian forestry rich of history/1

Landscape modification with the introduction/
diffusion of new species since Roman time
(Pinus pinea, Cupressus sempervirens,
Castanea sativa)

In Siena (Montagnola senese) there are oak
coppice forests that are still managed since
Xl century (sustainable management!), as
reconstructed from middle-age management
plans



Italian forestry rich of history/1
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Italian forestry rich of history/2

The expansion of the Republic of Venice
was based on alpine forests, for houses
construction, war ships and soll
conservation

Venice had already in 1450 a detailed
forest inventory of its State forests

The Arsenal of Venice needed 60,000 m3
of wood per year (oaks for ships, spruce as
masts and beech as rows)



‘ Italian forestry rich of history/2
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Italian forestry rich of history/2
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Italian forestry rich of history/2
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Italian forestry rich of history/2

Forest conservation through natural
assisted regeneration was crucial for soll
and water regulation and the protection
of the Venetian Lagoon



Italian forestry rich of history/2
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CU 1LLUBSTRIISIME BD RCCOLLENTISSINI XTICNOR?

PROVEDITORI AL BOSCO DEL MONTELLO
I N FP R A § C R 1 T T 1,

Olendo , che a cognizione di cadaun Conduttore di Roveri tanto Pezzoni derivanti
dalli Curamenti , e Spianti che fuccedono nel Hofra , quanto delli Roveri da Fillo
che a mifura detle Pubbliche occarrenze vengono tagliati Nabilire il prezzo delie Con.
dotte di Terra, ed Acqua, onde non folo i Conduttori , ta il Capitanio , ed il

Fed. Ragionato del loro Magifirato abbiano fotto gl' occhi li prezzi fabiliti, fuori delli quali
t quindi 2 che loro Eccellenze dopo

non debba aver Juogo | arbitrio di accrefcere , o diminuire
i pit matwri efami dvito in rifleffo I cquitd , Ja caritd , ed il praticato, fono venuti in delibe-
razione nello ftato prefente di fiabllire la ftampa dell' infraferitta Tarifla, fa quale doverd imman.
cabilmente effer offervata , ordinande che nells Chicfe delli Comuni fa Igtta , e pubblicara zd
intelligenza di tutti quelli che dovranno aver parte nelle Condotte medefime , e cosi ordinare-

no notarfi, ed efeguirfi,

Forestry book printed

In Venice in 1620

.= « Questa & la faccia d’una Montagna boschiva cosi verdeggiante e folta, che poca pioggia e
: puod discendere al hasso trattenute da oli Arhari che il cala va nian niana raccinaanda aal



Italian forestry rich of history/2
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Forests In Italy (and EU): a dynamic

situation
12 Mha of forests (100% expansion from 1950’s)

Forests are expanding in Italy because of
abandoned farmland (+0.6% annually)

Volume stock has increased by 50% in the last 50
years

Conservative forestry (only 25% of forest annual
Increment is being harvested) and close-to-nature
silviculture
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Getting Spain’s protesters off the plazas

The Obama, Bibl and peace
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A man-made world

Earth entered a e
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the Antropocene
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New name needed
for unwise Homo?

Homo sapiens was the name
Carl Linnaeus assigned to our
species in 1758, when humanity
may indeed have seemed “wise
relative to others. Today, this

Climate change

Lo

PLANETARY BOUNDARIES
Earth-system process Parameters Proposed Current Pre-industrial
boundary status value

Climate change (i) Atmospheric carbon dioxide 350 387 280
concentration (parts per million
by volume)
(ii) Change in radiative forcing 1 15 (4]
(watts per metre squared)

Rate of biodiversity loss  Extinction rate (number of species 0 >100 011
per million species per year)

Nitrogen cycle (part Amourit of N, removed from 35 21 0

of aboundary with the the for human use

cyel (millions of tonnes peryear)

Phosphorus cycle (part Quantity of P flowinginto the n 8.5-65 ~1

of aboundary with the oceans (millions of tonnes per year)

nitrogen cycle)

Stratospheric ozone Concentration of ozone (Dobson 276 283 290

depletion unit)

Ocean acidification Global mean saturation state of 275 290 344
aragonite in surface sea water

Global freshwater use Consumption of freshwater 4,000 2,600 415
by humans (km® per year)

Change inland use Percentage of global land cover 15 nz Low
converted to cropland

Atmospheric aerosol
loading

Chemical pollution

Overall particulate concentration in
the atmesphere, on a regional basis

For example, amount emitted to,
or concentration of persistent
organic pollutants, plastics,
endocrine disrupters, heavy metais
and nuclear waste in, the global
environment, or the effectson
ecosystem and functioning of Earth
system thereof

To be determinad

To be determined

Human ignorance and the exceeding of planetary boundaries




Mountain forests, as ecosystem services providers

Ecosystem

services:

The hidden economy by
50,000 bln € a1

(from Millennium Ecosystems Assessment 2005 & FAO 2010)




Mediterranean forests: products and services

Carbon sequ.
5%

Total Economic Value of

= ¥
. . 020 0 Y
Mediterranean Forests
NWP: Non Woody Products; WFP
Woody Forest Products; esternalita:
Value of existence and demand
1%

Value of environmental services:
4000-10000 € ha' a*!
(FAO, 2010)



Le foreste,
pur ridotte
negli ultimi
10,000 anni
a causa
dell’azione
umana,
conservano
tuttavia dal
60 al 90% di
tutta la
diversita di
specie del
pianeta

- Forests in the

A

.

world




Forest biodiversity in Europe =

EU27 Forest surface: 160 million ha
Biomass: 24 Bln m3, still growing

European tree species map (Hengeveld et al, 2011)



FIGURE 4 Annual net forest gain/loss (ha) by country (1990-2015)
° . Net loss
eXpanS'IOn IS I More than 500000
l l @ >100000-500000
aCtua y 2 >10000-100000
conce nt rated Small change (gain or loss)
) Less than 10000
l n th e Net gain
Northern {7 >10000-100000
@ >100000-500000
hemisphered i More than 500000
TABLE 3 Countries reporting the greatest annual forest TABLE 4 Countries reporting the greatest annual forest
area reduction (2010-2015) area gain (2010-2015)
Annual forest loss Annual forest area gain
Country Area | % of 2010 Country Area | % of 2010
(000 ha) | forest area (000 ha) | forest area
1 Brazil 984 0.2 1 China 1542 0.8
2 Indonesia 684 0.7 2 Australia 308 0.2
3  Myanmar 546 1.7 3 Chile 301 1.9
4 Nigeria 410 45 4 United States of America 275 0.1
5 United Republic of Tanzania 372 0.8 5 Philippines 240 35 ‘GI dbgl
6 Paraguay 325 19 6 Gabon 200 09 2 Forest Resources
. Assessment 2015
7 Zimbabwe 312 20 7 Lao People's Democratic Republic 189 1.1 D e i ok forcsts changing?
8 Democratic Republic of the Congo an 0.2 8 India 178 0.3
9 Argentina 297 1.0 9 Viet Nam 129 09
10 Venezuela (Bolivarian Republic of} 289 0.5 10 France 13 0.7




FIGURE 4 Annual net forest gain/loss (ha) by country (1990-2015)

World forest

surface

expansion is QO e, 50
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The net global forest surfacé IS still
decreasing every year (-6/8 Mha),
s NOWever with significant trend changes.
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Forest definitions

- Important to clearly define a forest to
conduct forest inventories, and for
International environmental
conventions

- FAO definition: at least 10% of forest
cover on more than 0.5 ha of land

- large variability of forest systems:
natural forests, old-growth,
reforestations, planted forests, agro-
forest systems




Biodiversity of European forests

Potential distribution of
forest vegetation (Bohn,

2000) 9 main forest types

Subarctic boreal and nemoral-montane
woodlands and subalpine vegetation

I Mesophytic and hygromesophytic
coniferous and broad-leaved-coniferous forests

I Mesophytic deciduous broad-.leaved
and coniferous-broad-leaved forests

Thermophilous mixed deciduous broad-leaved forest

Mediterranean sclerophyllous forests and scrub

I Xerophytic coniferous forests and scrub

Forests steppes
Bl Swamp and fen forests
e B Vegetation of flood-plains

Source:  Bahn e al, 2000.




Tree species composition
(MCPFE indicator 4.1)

3.3

50,0

Overall results for Europe:
50% of the European forest
cover is made of forests with
2-3 tree species

Italy vs Europe:

richer in mixed forests (4-6
tree spp.) compared to the
European forests

,

. 1 free species
. 2-3 free species
4-5 free species

. 6~ free species

Figure 31. The share (%) of the forest area by number of tree species for MCPFE countries, 2005 (based on
available data)



Different hierarchical leveld.
of biological structure

Diverse quhal and femporal scales

CASCADE - Altitudes of Chestnut sites
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%Genetic diversity (intraspecific

Populus alba

Northern ltaly

It. North

b;:

- Measure of gene variation in
animal and plant species in the
biosphere

- Resulting from past evolutionary
processes

- “reservoir” of genes useful for
future adaptation and evolution

Southern Italy



Species Diversity

Important parameters:
species richness, relative
abubdance, a and (3
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Natural history, glaciations and
post-glacial recolonization

Forest species
distribution and
genetic variability are
highly dependent on
the succession of
glacial and inter-
glacial periods every
100,000 years,
approximately

Permanent seaice [ | Seasonal sea ice

"""""

5] Desert . Tropical rain forest

o J— (da Hewitt 2000)



Glacial refugia of Fagus sylvatica and
recolonization routes in the post-glaciation

Relevant
cosequences on
the present-day
distribution of tree
species and
communities and
on their genetic
variation (bottle- |,
neck effect)

- 45°

-35°

(da Magri et al. 2006)



% Pinus pinaster
ELFORGEN

N
S

Another driver of

genetic diversity Is o,

given by the T <50
extension and
fragmentation of
tree species

distributions H\l

This distribution map was compiled by members of the EUFORGEN Conifers Network
and was published in:

Alia, R. and S. Martin. 2003. EUFORGEN Technical Guidelines for genetic conservation and use for Mar|t|me
International Plant Genetic Resources Institute, Rome, Italy 6 pages.

AN




Pinus pinaster Ait. - Principal Component Analysis suci w200

Large genetic diversity
within and among
populations of Pinus
pinaster

.+ W

. §

Legend




Man: another significant driver of diversity

sportation of plants
and o’.ﬁer genetic
materla%@d large
|mpact on baodwersa

Eastern Tmtuii"kish

3% Gene Pool
8 = (likely center of diffusion
% of chestnut)

Stern Turkish

GenéPool
3




Umbrella species

with large surface area requirements (> 1,000 ha); their
preservation implies the conservation of vast ecosystems

Spotted owl, USA: -

.

< . A1 ” &
T e e )

edt4emarsicano», ltaly




Hot-spots of biodiversity and gene zones for
conservation

W *Iwnrm




At landscape level forest trees may (and should)
be employed to recover, restore and ameliorate
ecological connectivity

WWWWW

Roccamonfina

Central Zones
characterized by
high levels of
—ecological integrity
and biodiversity
(protected areas)

Buffer Zones to |—
protect central
areas (managed
ecosystems)

Cilento

2

k4 =]

-4 =

Y o
225 oo 0o =

Risorva Nanurste

Stepping zones and

corridors among central
zones



Fig. 8.3 - Attivita degli enti locali per le Reti Ecologiche

Province

Vercelli, Milano, Como,
Bergamo, Brescia,
Cremona, Venezia,
Modena, Bologna,
Ancona, Viterbo, Roma,
Latina, Chieti, Benevento,
Enna.

Regioni
Fruli V. G., Marche,




Arisdorf 1999

Tree
gadistribution
| effects on
landscape

Arisdorf 1941

(Tanner, 1993)




Linear tree systems for micro-climate,
phytodepuration and biomass

- -

pyaelll ——ha. e s SR AN Ly d
,"\b'\.

. Boca 'e; rancia~ —_—
[ ge, I e




Forest management vs. biodiversity
(species and ecosystem diversity)

Relationships among forest structure and
animal species diversity provide useful
Insights for forest management

Northern Water Shrew
Dusky Shrew
Pacitic Shraw

Pika

River Otter
Sliver-hairad Bal
Spoltead Skunk
White-tooted Vola
Yaquiaa Shrew
Mink

Bobcat

Lynx -

Cougar

Wolverine

Dear Wousae

Little Brown Myotis

A :
ShrUbS K - EREETE S Porcupina
_ pioneer trees ature/oldgrowth forest R

.

Short-lailed Weasal

Shrew-mola
Snowshce Hare
T c
Siskiyou C
Trowbridge Shrew
Wastern Gig-earad Hat
Y. ine €

How-p
Mula Desr

Narth American Elk .
ODusky-footed Woadrat =~

Bushy~tailed Woodrat
Callforniz Myotia

Coast Moie

Hoary Bal

Long-legged Myotis ©.
Westarn Gray Squirrel

Red Tree Vofe

Fringed Myotls

Long-eared Myolis
Catlifornia Red-bscked Vole

Chickares

Notthern Fiylng Squitret
Marien

Fisher

Primary
Habitat

Secondary
Habitgt —"

" SUCCESSIONAL STAGE



The combination of different forest
structures at landscape scale increases
overall biodiversity

- Beech forest in ‘Parco d’Abruzzo

High stand

Dense/coppice forest | - |
(Papi e Scarascia 1998)



Forest management with rotation in time and space of different
forest stands may represent an interesting management
option for biodiversity conservation, but:

- increase rotation
length

- not for all forest
types

- natural reserve
areas should be
iIncluded

- umbrella species
must be taken into
account
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Impact of climate change: heat waves of 2003 and reduction of forest NPP



Impact on biodiversity
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Actually, the greatest
Impact on biodiversity in
the mediterranean region
IS expected to be caused
by land-use change
(rather than climate
change).
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(Sala et al, Science, 2000)



HUMAN IMPACT ON DIVERSITY (genetic and
species)

= habitat fragmentation :

size reduction of forest cover
continuity disruption

creation of vulnerable “islands”

genetic erosion

- unsustainable use of biodiversity

Es. deforestation- monospecific forests —
low genetic variation and low adaptive
potential
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Figura 2 - La polverizzazione dell'insediamento nelle aree pianeggianti

(da: 1l progetto “RERU”, Bernardino Romano)



The fire factor

With climate change the risk of forest fires and the vulnerability
of forests are dramatically increasing.
Fire prevention and forest protection will be more and more
Important




CarbonTracker free troposphere CO,
2008-Jan-01

R ey [CO;] pmol mol’
375 380 385 390

NOAA Earth System Research Laboratory @
CarbonTracker CT2009 release v
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GLOBAL CARBON
PROJECT

Global Carbon Cycle (2005-2014)

Global carbon dioxide budget
(gigatonnes of carbon dioxide per year)

2005-2014
Fossil fuels & Atmospheric
industry growth o Land sink
and-use
33.0+1.8 16.0+ 04 charge 109+29
34+18

Ocean sink
95+1.8

Geological

":;G/ob
Dac; 204/ ¢
o neq iargf’” Projg
¢ ec, 1
€ iGgp <t 2075 reservolrs

Data: CDIAC/NOAA-ESRL/GCP



Human perturbations of global C-budget (1850-2014)

Data: CDIAC/NOAA-ESRL/GCP/Joos et al 2013/Khatiwala et al 2013/—\

404

400 ppm (atm [CO,] in 201%
30| 40% more than pre-industri=l....

1970-1979: 1.3 ppm y* 3 Fossil fuels
201| 2000-2006: =N - and industry

:
: ——
2007-2014 A R

: §
.

10-

| Land-use change

| Land sink (30%)

_10_

/
Decreasing efficiency of

natural sinks, particularly

\the oceans, by 10 %

_20 _

COyg, flux (Gt COg, /yr)
<

| Atmosphere (44%)

_30 4 L
Ocean sink (26%)

_40_

1880 1900 1920 1940 1960 1980 2000 14

Growing contribution of forests as C-sink; but is increasing the

uncertainty for the future



GLoBAL cARBoCO Emissions from global deforestation

PROJECT

Generalized decrease of emissions from deforestation from 1990 onwards, though with large
fluctuations and uncertainties

Qata: GCP

Indonesian
peat fires \

CO. emissions (Gt CO./yr)

0+ . . . . —
1960 1970 1980 1990 2000 2010 14

Three different estimation methods have been used, indicated here by different shades of grey
Land-use change also emits CH, and N,O which are not shown here

Source: ; ; ;



cLosaL carson What is expecting us in the future?
TP Observed data and emission scenarios for global Carbon

Volountary emission reductions commitments declared in Paris, to avoid the worst climate change
scenario (red); the most probable scenario will entail an increase of temperature by 3°C (brown)

Data: CDIAC/GCP/IPCC/Fuss et al 2014
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Source: ;
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- Successive inventories of
C- stocks in the biomass
and in the soil

- Aboweground biomass

[T

* Measure of (daily and
annual) net C-fluxes at
ecosystem/atmosphere

_ys

CBL measurements

CBL height

CO, Sum: net exchange fluxes

0O, Ocean vs. terrestrial fluxes
14C0O,, CO Fossil emissions
C1800 Photosynthesis/Respiration

NEP=AB+ASOM
NEP=Fotos-Resp, n«

Vertical profiles
. in Convective Boundary Layer (CBL)




The ICOS ecosystem network

Norwegian Sea

Sverigq

Sweden

a4
Norge Finlan
Norway ' 4

9
ool

Denmark

‘ Uni&ed
o Kingdom

ire

bBenapycb
Belarus>

YkpaiHa
Ukraine (j

~-~Espana ;
J Bair EANGSG’ Tiirkiye
Hellas Turkey

rtugal Greece

t ’Cas

Currently 39 Class 1 and Class 2
candidate sites in the countries
participating to the ERIC, covering
all the PFTs.

Candidate sites will go through a
labelling process where they are
evaluated before their official
approval as ICOS sites.

Additional 26 sites have been
proposed as Associated ICOS sites.



Main features of ICOS Ecosystem stations

1.

Measurement of GHGs fluxes (CO,, H,0, CH, and N,O) between ecosystems
and atmosphere using eddy covariance and chambers

Two levels of sites (Class 1- full suite of parameters and Class 2 — subset of
variables but same quality) plus the possibility to have Associated sites

Standardization of methods and equipment following community defined
protocols

Centralized data processing, storage and distribution

Completely open data access and data use policies




Forest management, age and carbon sink capacity: oak coppice in central Italy

& Roccarespampani 1
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What is ICOS | ICOS Research Infrastructure

WWW.ICOos-rl.eu eee ICOS General Assembly

INTEGRATED
( : CARBON
I 0 S oss:nwmom Head Office
SYSTEM

Carbon Portal

ICOS-ERIC

ICOS is:

1. A networks of sites 4 t
measuring GHGs in the
ecosystem, atmosphere

ICOS Central Facilities

a n d O C e an Ecosystem Ocean Central Atmospheric
compartments Thematic Thematic Analytical Thematic
Center Center Laboratory Center

2. Four thematic centres ¥ ¥ Y ¥
that coordinate the

activity of the sites L4
. v v L 4 v
3. One EU level head-office Ecosystem Ocean Atmospheric
and web portal stations ships & stations stations
ICOS networks

The ICOS Ecosystem network: 40 to 60 ecosystem sites measuring fluxes of CO,, CH, and N,O

The ICOS Ecosystem Thematic Center: coordinates the ecosystem network, does the
processing, test and development of new methods and sensors.
Coordination of ETC is in Italy (Viterbo).



The Ecosystem Thematic Centre structure and services

ETC Coordination-University of Tuscia

eCommunication & interactions with ICOS ecosystem stations and other Central Facilities
*Organization of the annual assessment of ETC operations and reporting to the ERIC

Data unit

*Near real time data
Metadat; collection

"Automat

Cda
proceSSing ta QAQe and
.Data Sha :

rlng’ dicte: )
and archiVing Stribution
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Test Ynjt
.Evaluation of new
ahg Prototypes

elopme
Interact i t
manjfc;tlct)ns ith 'nstrument
o rers ang 'eésearch
Rovmg Syste an
Or sites tion ageme”t
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http://www.icos-etc.eu
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Collelongo (1600 m a.s.l.)
Beech forest
100 = 110 yearsold
T=7.1°C, Prec. 1088 mm
3.5-4 months snow cover
LTER site
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Bonis (1100 mas.l.)
Pine forest
40 = 50 yearsold
T=8.9°C, Prec=1179 mm
2-2.5 months snow cover
(on/off)
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Beecheforest: heat wave and C-budget
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In Europe forest C-absorption
offsets C-emissions from agricolture

Forest C-sequestration accounts for 10-20% of European C-emissions

Table 1. Net biome productivity in forest, agricultural, and peat sectors. Positive fluxes mean net uptake;
negative is net loss of C. Numbers within parentheses represent one standard deviation. For each
ecosystem, the total area is also given.

Area (Mha) NBP (Tg Ca ") Ref. nos.
Forest sector
Forests 339 z7; 363 (159) (70, 15-19)
Other wooded land 50 (17) 7) (710)
Subtotal 9)
Agricultural sector
Croplands 326 (32) 86) (15, 24)
Grasslands 151 (36) 101 (133) (15, 24)
Subtotal —199 (229)
Peat sector
Undisturbed peat lands 39 (6) 13 (7) (28-30)
Drained peat lands 16 (4) -30(15) (29-31)
Peat extraction -50(10) (29, 30)
Subtotal -67 (19)
Total 111 (279)
|

But- large uncertainties! Emissionsfrom fossils=-1850 Tg

geogr aphic Europe (up to Urals) Janssens et al. (2003)
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forests In
Italy

http://www.sian.it/inventarioforestale/ http://www.infc.it Tabacchi et al., 2012



Italian Inventory of Forestsand
Carbon-INFC
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Project ALForLab: ForestWoodEnvironment Value Chain

ICT applied to forest sustainable
management, inventory of ecosystem
services, and wood mob:hzaﬂon

e o, \ o . ;
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LIDAR: animazione

Seminario internazionale “Ambiente-legno-foresta: tecnologie per una filiera mediterranea della bioeconomia forestale”
Presentazione del Laboratorio pubblico-privato PONO3PE-00024-1 - 16 Luglio 2014 — Sala stampa UNICAL — Rende (CS)
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Hans Carl von Carlowitz,
German natural and mining
scientist, 1645-1714
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The role of forests in the bioeconomy, at European and global scale

A new economy and society based on bio-resources and the development
of ecosystem services

2
BT (]
8
0 70
&
@)
8 60
A new role for forests and e
the forest sector in the EU Z .
3 n Tt S 50 SE
post-2020 climate targets o)
gy
see OE 40_ ‘ \
5 RO
e s et e o e T s o L
ol Syrriornee 8 |
(3]
)
=
.G 20 —
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3]
€
R
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I I I I 1
o 5,000 10,000 15,000 20,000 25,000

Contribution to GDP (M Euro/y)

Figure 3. Correlation of national GDP and the CO2 sink in the 28 EU Member States’ forests and forest sectors
for the period 2000-2006. Ball size indicates the area of forest available for wood supply (FAWS). The graph
suggests a positive correlation between strengthening the contribution of forests to GDP and the relative size
of the CO_ sink given the current structures. Eastern European countries tend to be relatively high in the scatter
of balls, i.e. having a higher sink per Euro unit of GDP than the average in the EU countries. Western European
countries, apart from France, tend to be more closely distributed along the diagonal. Large net importers tend
to be more at the GDP side of scatter. Note that some small countries fall away behind larger balls.



Wood transformation
and utilization

C-free, highly
energy- efficient
structural material,;
good quality of
Italian wood
resources, but poor
planning

Foto da: Brunetti, 2008



Advantages of timber constructions

High resistence to earthquake, reduced
damages, low weight

Fast implementation (short time interval)
Environmental sustainabilit

N ’.'\ e ..l.-
. < -

Prova su tavola vibrante 2007, Miki (Giappone),
Progetto SOFIE - Accelerogramma: JMA Kobe .y

(per gentile concessione del Prof. Ceccotti — CNR IVALSA)




Case study: Murray Grove, L ondon

i \
A CNR-IVALSA

Originary plan: in concrete

Structural cost for timber
option: 30% more (Xlam boards
imported from Austria)

Building interval: 17 weeks
less for the timber
construction (on atotal of 66)

3

Xlam technology selected
for economical reasons

85




Biorefineries for energy, chemicals, new materials, all from

renewable resources: wood

Example of transformation to bioeconomy

Pulp Mill Today Bioproduct Mill Tomorrow
Concept: One Company . Concept: Ecosystem of Companies
Energy use: renewables + fossil Energy use: 100% renewables

—

\ _ X < '
— - Pulo 1.3Mt Chemicals, energy, textiles,
Pulp 0.5Mt l P l food, etc.
2017 = 2020 -

340 M€/year 800 M€/year  Over 1 billion €/year




Italy is an ideal laboratory to
test conservation projects

thanks to the extremely high :

diversity of landscapes, of . ;' i
environmental conditions and of .7 . s.'¢
plant and animal species (1/3 of%‘j& d

the overall biodiversity present
in Europe)

Parchi Nazionali
parti marine Parchi Nazionali
Parchi Regionali ‘-

Riserve Marine
altre aree protette

Riserve Statali

Riserve Statali

ZPS esterni aree protette
Ramsar esterne AP e ZPS
SIC esterni AP e ZPS
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In the world 33 large cities out of
105 questioned from WB, receive
their drinking water protected forest
areas.

In Italy 50% of drinking water
derives from protected areas

WWF/World Bank, 2003




Attention is growing in the scientific and public opinion for environmental protection,
biodiversity conservation and for the values expressed by natural habitats and
ecosystem functions




WHO SHOULD SUPPORT THE COSTS FOR

| BIODIVERSITY PROTECTION’?
f:!“\-ucb%ﬁtammaru di piu’

scire dai nostri microcosmi
e Cedere sovranita’
« Valore d’ esistenza per i beni comuni e le risorse naturali
e Internalizzare i costi ambientali

e Servono nuovi strumenti di pianificazione ecologicg

* Qualeys oo
isedluogdhfcec “ ) llereti:"yesgrobal, but..." (meglio del
“no global prot S elamore che poi subisce in S|Ien2|o?) Ideale per un nuovo

rmasumento |taI|ano, che ha mﬁnlte opportunlta di sapere, saper fare e far

‘‘‘‘‘

piccoli luoghi'ancora saIV| (es. AP ma girando il paese si vede che c’ e ancora
tanto dasalvare, Bl e el 5
D.R.Pant, 2010) e LR

>
o |

o Far crescere la riflessione sulla teologia della custodia, non piu quella del dominio



Dipartimento S.T.A.T i
Universita degli Studi del Moli: A SynthetIC indicator
of t
se Nature: “Variations land Eg S}pace evoted to
scale’ e/cover at national

CORINE Land Cover
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Diagramma di transizione

Zone residenziali a tessuto continuo

d e I I ’ uso d el SUo I (o) (CO R I N E Zone residenziali a tessuto discontinuo e rado
o e ree industriali, commerciali e dei servizi pubblici e privati
3 lee I I 0) (S u p . km q ) Reti stradali, ferroviarie e infrastrutture tecniche

Aree portuali

750

. Aeroporti
W Net Change Aree estrattive
1990-2000 Discariche

 Net Change Cantieri

1. Superfici artificiali 2000-2006 Arsgsrciurhane

Aree ricreative e sportive
Seminativi in aree non irrigue
Seminativi in aree irrigue
Risaie
Vigneti
Frutteti e frutti minori

Oliveti
Prati stabili
Colture temporanee associate a colture permanenti

2. Superfici agricole Sistemi colturali e particellari complessi
utilizzate Aree prevalentemente occupate da colture agrarie con...

Aree agroforestali

Boschi di latifoglie

Boschi di conifere

Boschi misti di conifere e latifoglie (R —
Aree a pascolo naturale e praterie
Brughiere e cespuglieti

Aree a vegetazione sclerofilla » » | |

Aree a vegetazione boschiva ed arbustiva in evoluzione B —

Spiagge, dune e sabbie

Rocce nude, falesie, rupi, affioramenti

Aree con vegetazione rada

Aree percorse da incendi

Ghiacciai e nevi perenni

Paludi interne

3.1. Zone boscate

3.2. Zone caratterizzate Torbiere v v , ‘
da vegetazione Paludi salmastre L
arbustiva e/o erbacea Saline | , | . ]

Corsi d'acqua, canali e idrovie
Bacini d'acqua v v V ' '
Lagune ' .
Estuari ' ' V '
Mari e oceani v v ' |




Adapting management to landscape evolution

Landscape is a space, as perceived by humans, where natural factors interacts with
man activities (Art. 1, European Landscape Convention, 2000). The visible landscape is
the result of the use and the management of the territory, and provides identity and

sense of ownership to human communities (Antrop, 2005,Riessi, 2005).
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5 the forest IS the most common matrux Csensu Form;__ '
" [European- landscapes and is embedded ' :
Logan 2008) A

LANDSCAPE
DYNAMICS
(Landscape ecology)

POLICY AND LAND-
USE ACTIONS




“Forests give us an incredible
opportunity for harmonising local
development and nature
conservation, enhancing
ecosystem services values”

Convention on
Biological Diversity

CONFERENCE OF THE PARTIES TO THE CONVENTION ON _
BIOLOGICAL DIVERSITY A
Tenth meeting A

Nagoya, Japan, 18-29 October 2010
Agendaitem 6.3

\&’l“'} * 0b.5 COP10 CBD, to half biodiversity loss
AL

epromote conservation and sustainable use
of all types of forests

* restoring forest ecosystems, paying
particular attention to genetic diversity

REDD (Riduzione delle emissioni da deforestazione e degrado forestale), approvato alla COP16 del
UNCCC mira a proteggere le foreste finanziandone la conservazione invece della distruzione

Whited by Navjot $ so0dhi PaulR mmn,,

ON:




Servono gestione e pianificazione, ricerca dell’equilibrio nella multifunzionalita

New functions, uses and socio-economic values of natural and rural spaces have increased
the importance, but also the complexity of choices and decisions

Bisogna riconoscere valore ai Servizi Ecosistemici



Dalle funzioni ai valori:
Ecosystem services, ovunque. Da noi i

sistemi piu critici sono quelli agrari

Provisioning Cultural

A.E‘ "ﬁl .

Photo credits (left to right, top to bottom): Purdue University, WomenAid.org, LSUP, NASA, unknown, CEH Wallingford, unknown, W. Reid, Staffan Widstrand



COP CBD, Nagoya, 2010

e improve and restore ecosystems and ecosystem services wherever possible, by
increasing the use of green infrastructures;

e restrain alien species, an increasing danger for biodiversityin UE
(Rewildering);

e guarantee sustainability of agricultural and forest management

(organic farming, eco-labeling and ecosystem approach in land-use
planning, bioarchitecture)
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The Koran,
God created al

pErg|les what he wants, and
‘over all things is powerful
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Old Testament
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Nature: an inexha
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The nineteenth eentur

The first important conserva
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(1817 1862) W§re very Instrumental. <
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An influential
American
geographer and
politician:
George P. Marsh

MAN AND NATURE;

PHYSICAL GEOGRAPITY

AS MODIFIED BY HNUMAN ACTION.
hmmmmwwmmwmwmwﬁnm
three-quarters to right, with spectacles, circa 1850, by Mathaw Erady.

L 2 )

GEORGE . MARSI.

NEW YORK
CHARLES SCRIBNER, 124 GRAND STREET.

INGA.

Drastic, reckless deforestation in Vermont -the State of George Perkins Marsh’s origin- in the



The twentieth. ce

At the beginning of tl
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The New. World
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Protected areas:

Special areas becat
- mystical or religious wo




Protected areas, a

success story

1954: 50 milioni 1994: 270 milioni 2000: 340 milioni 2010: 500 milioni

I visitatori di tutti i parchi sono aumentati in 40 anni da 50 a 270 milioni. Saranno 340 milioni nel 2000 e mezzo miliardo nel 2010.



IUCN definition of national park

A relatively large area with the following defining
characteristics

One or several ecosystems not materially altered by human
exploitation and occupation, where plant and animal
species, geomorphological sites and habitats are of special
scientific, educational, and recreational interest or which
contain a natural landscape of great beauty;

Highest competent authority of the country has taken steps
to prevent or eliminate exploitation or occupation as soon as
possible in the whole area and to effectively enforce the
respect of ecological, geomorphological, or aesthetic
features which have led to its establishment;

Visitors are allowed to enter, under special conditions, for
Inspirational, educative, cultural, and recreative purposes.




The most visited parks in

the world

Great Smoky Mountains ;" 5
i
{
|

Grand Canyon

Yosemite
Glacier

Yellowstone
Rocky Mountain
Grand Teton

Zion

Acadia

I parchi pit visitati nel 1994 e il numero dei turisti (espresso in milioni). L’eccessivo numero di visitatori & una minaccia per molte aree protetic




In Italy, the first con
led to the institutio
(1922) and Abruzzo (192¢
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Stop forest fires_ 4

15,000 forest fires a
nearly 2 per hour.
of forest in smokel
\F arkt. ethod










L’ltalia della natura protetta:

145 riserve naturali statali
120 mila ettari

20 aree marine protette
170 mila ettari

370 riserve naturali regionali
215 mila ettari

137 altre aree naturali protette
600 mila ettari

21 parchi nazionali
1.450 mila ettari

128 parchi regionali
1.250 mila ettari

3.265.000 ettari in Italia
10,83%



L 'economia nei parchi: 80.000 occupati
4.000 diretti — 12.000 nell’indotto —
4.000 ricerca e servizi —

60.000 indotto
turismo/agricoltura/artigianato/
commercio
500 progetti di ricerca

2.000 centri visita
strutture varie — aree attrezzate

30 milioni di visitatori I'anno
500 cooperative di lavoro
200 associazioni onlus
500 milioni di euro investiti

2.675 comuni interessati



M Parco lomb. delloMVclio del Ticino
l grondi POrChi in “O“O W Parco nal, dell'Argentera
(in ha) W Parco reg. del Monti Simbruini
@ Parco naz delle Dolomiti bellunesi
W Parco reg. del Delta del Po
0 Parco naz delle Foreste casentinesi
B Parco delle Madonle
OParco naz d'Abruzzo
W Parco reg. del Sirenle-Velino
W Parco dell'Etina
O Parco naz del Gran Paradiso

[ Parco naz del Sibillini
0 Parco naz della Malella

56.450
58.095 0 Parco naz dellAspromonte
| 70.286° M Parco dei Nebrodi
| 7437 0 Parco naz del Gargano
| 74.095 [ Parco naz dello Stelvio
78.517 O Parco naz. del Gran Sasso-Laga

85587 [ Parco naz del Cilento

] 1< is 134.620 [l Parco naz. ge_l Fio!ino

| 148935

J 181.048

| 192.565

dr. Nino Martino HITPAR.XLS - 12/09/95



SIC and ZPS Natura.2
Over 2,500 SIC and
~ (including Sites of

vﬁ 43/92 Habitats Direc

> Protectlon Areas for
409/79),kepresentings

W Sp{'é e 0 of Europeah ones (of WhICh
13.5% e?ﬂd"emlc) ‘

W O




conserve

o ' The diversity of spec

.L

communities shoul be pre
premature extinefion-0f.spegie

ulatog f ,.g“ preven

mtrmm&vélue

-; S ; T‘ R
h. : 5

A \ \

) | \ N .




Aree protette

ed evoluzione delle strategie e
dell’approccio culturale di gestione:
una possibile chiave di lettura. -

Periodo

1870/1900

1900/2000

Strategie & Azioni
approccio culturale
A pproccio Protezione
scientifico, Controllo
esclusivo.
Romanticismo
A pproccio Protezione
scientifico, Pianificazione
culturale, territoriale
educativo, Promozione

attenzione ai
visitatori

Pianificazione dello
sviluppo possibile,
Gente+Ambiente,

Tuatela dei processi

ecologici essenziali e
della biodiversita:

“*da isole a reti”.

Gestione orientata
alla sostenibilita:
AGENDE XXI1
Creazione di reti
écologiche-

-
3




A network of land for the protection and
sustainable management of nature and

Corridoi ecologici i .’iD&l WSty

l. 431 = ? SIC- ZPS- Ramsar
. 1497- 490 r
Aree contigue
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Investments over 8-years interval: 10 Min euros
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Mostly with competitive grants

2002

© Contributo ordinario Stato @ Leg$388 O Fondi intercettati dal Parco

Interreg, Leader, LIFE, fondi interministeriali ....
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plants on barns and huts
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Decreasing agricultural activities in the 15 villages
of the Park
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Aziende agricole nei 15 Comuni smn
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However, pastoral activities are strongly supported

within the area of the National Park

Malghe nei 15 Comuni

Nel Parco Fuori Parco
UBA potenzial 800 980
UBA effettive 774 406
UBA
potenziali/ 100% 42%
monticate




Il Parco per le malghe ¢ Ristrutturazione completa di 4 malghe
Oltre 2 milioni di € di investimenti » Progetto “Recupero e gestione
dei prati e dei pascoli e riqualificazione delle malghe”

La “malga modello” « Impiego di fonti alternative di energia
(“Fossil free”) « Smaltimento reflui con fitodepurazione ¢
Applicazione dei metodi della zootecnia biologica ¢
Multifunzionalita aziendale ¢ Fattoria didattica

The Park for pastures « Complete 4 huts Restructuring
Over 2 million € of investments  Project "Recovery and
management of meadows and pastures and
redevelopment of huts

The "model hut" « Use of alternative energy sources ("Fossil
free") « Disposal re fl ui fi todepurazione « Application of
methods of organic livestock enterprise ¢ Multifunctional « Farm
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1 | 17.043,08
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PASCOLO

€
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€ 70.000,00

FORNO DI ZOLDO

Malga Prampér
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Malga “Casere dei Boschi”




Forest investments for active management

Progetto Speciale Selvicoltura e Piano di Riordino Forestale

Pianificazione forestale ‘

= Superfici boscate da assoggettare
al Piano di Riordino

5 &l Particelle forestali gia soggette a
Piani di Riassetto (da verificare)

- Altre aree silvo-pastorali gia soggette a
Piani di Riassetto (da venficare)

parco nazionale dolomiti bellunesi




Parco Nazionale Dolomiti Bellunesi

Forest mapping....

Progetto Speciale Selvicoltura e Piano di Riordino Forestale

Categorie di boschi

B omo-Ostrieti

[T Acen-Frassineti
P Faggete basse
B Faggete aite
Bl Ficeo-faggeti

parco nazionale dolomiti bellunesi




Agrobiodiversity conservation and development
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In Europe 50% of the agro-biodiversity is related to
extensive farming systems; genetic erosion is a
major concern for agricultural varieties and animal
races (ex. 80% of cultivated apples are from 3
cultivars)




Quality label for the products and services from the

Park

‘#i rodotti del parco s 3
DaPeo Hazionale dolomiti bellunesi

Cos’e la carta qualita

Il Parco puo concedere l'uso del proprio emblema
a servizi e prodotti che presentino requisiti di

qualita e soddisfino le finalita del parco (L. 394/91,
art. 14)

Promozione globale del territorio:
natura e paesaggio, storia e cultura

PRODOTTI E SERVIZI DI QUALITA’



Activities included....

‘#i rodotti del parco L .
et nazionaie dolomiti bellunesi

e

| settori di intervento

1. Turismo (agriturismo, alberghi, rifugi, B&B)

2. Produzioni agroalimentari

3. Produzioni artigianali

4. Educazione ambientale ed

escursionismo

5. Servizi commerciali

6. Eventi e manifestazioni



How does it work the quality label:
Rules to comply with, label concession, promotion

*#i rodotti del parco Sica .
natco nazionaie dolomiti bellunesi

Come funziona la “carta”

1. Disciplinari:
a. fissano i criteri di qualita ed ecocompatibilita

b. requisiti: obbligatori/facoltativi
c. Definiscono le procedure di controllo e

mantenimento

2. Assegnazione del Marchio = qualifica di
“fornitore di qualita ambientale”

3. Promozione
a. Giornale del Parco
b. Pieghevoli
c. Fiere




Requirements for an agrotouritic activity with

quality label

%

‘#i rodotti del parco . .
Darco nazionaie dolomiti bellunesi

o IEE——
Agriturismo: requisiti
§ Attivita produttive: adozione di metodi di agricoltura
sostenibile
§ Servizi naturalistici e didattici
§ Tutela dell’lambiente e delle risorse naturali
§ Gestione ecologica delle strutture ricettive
§ Risparmio energetico e idrico
§ Riciclaggio e smaltimento dei rifiuti
§ Dotazioni e servizi ricettivi
§ Servizi turistici
§ Ristorazione
§ Trasporti e viabilita



Marking the agro-tourisms
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Strutture ricettive: requisiti (esempio)
AL AG | BB | AF RI
Area “Attivita produttive”
Adozione di metodi di agricoltura a basso impatto ambientale b
Area “Servizi Naturalistici e Didattici”
Informazioni sulle visite al Parco b b b b b
Area “Tutela dell’Ambiente e delle Risorse Naturali”
Conformita al parametro PSD (Diversita delle piante a livelio di specie) b
Area “Gestione Ecologica delle strutture ricettive”
Adozione dei metodi della bioarchitettura nei recuperi e nei restauri b b b b b
Acquisto di elettrodomestici a basso consumo di energia b b b b b
Area “Ristorazione”
Almeno dieci prodotti locali nell'offerta di ristorazione b b
Area “Trasporti e viabilita”
Informare i futuri clienti sulle possibilita di arrivare con i mezzi pubblici b b b b

AL: alberghi; AG: agriturismi; B: Bed&Breakfast; AF: affittacamere; RI: rifugio
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Agroalimentare: etichettatura
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~ confettura
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Promotion and advertising agro-food products

from the Park
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Agroalimentare: promozione

7 PARCO NAZIONALE
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Slowfood...
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Agroalimentare: promozione

Salone del Gusto Torino 2002



"All things are
connected.
Man did not

weave the
web of life: he
IS a pro.

Whatever he
does to the
plot, he does
to himself
"Chief Seattle
1854




