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Mountain grasslands
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Beech forests

The number of plant

species in European beech

forests.

a) Species number (colour

bars) for whole
communities.

b) Species number for
beech forest plant
specialists only.

Community species richness was

interpolated by kriging using
plots where beech is the
dominant species. Regional

species pools were calculated for

biogeographical regions and

local species pools for grid cells
of 1 km2, and then interpolated
by kriging. All maps are masked

to the distribution range of beech

in Europe as provided by
http://www.euforgen.org.
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Primary and ancient forests

www.nature.cnm;scienlificdata

scientific data

M) Check for upcates

OPEN ' European primary forest database
pATADESCRIPTOR V2.0

Francesco Maria Sabatini et al.*
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Legend

O

Probabilistic
sites

Preferential
plots

Data Set

Italian Forest Vegetation

51,529 vegetation plots
ICP-Forest; VPD-Sapienza; AMS-VegBank; HabltAlp
Museum of Nature South Tyrol Bolzano

i

18,791 forest vegetation plots
3098 recorded species

444,184 occurrence data of forest
plant species

:
_

Probabilistic Component Preferenial Component
ICP-Forest: 201 sites (804 plots) 17,987 plots ‘
Used to quantify the diversity of zonal Used to quantify utilizzati per qualificare la
vegetation types Used to quantify the diversity of zonal

azonal and extrazonal vegetation types

Alessi, N. .... Chiarucci, A. (2023).
Journal of Vegetation Science, jvs.13175



Italian forest vegetation: average species composition

Forest Warm Temperate Cool Temperate Cold Temperate Azonal
Data Set Forest Forest Forest Forest
24.7 species 25.7 species 23.4 species 26.9 species 20.0 species
tree tice tree i tree
herb herb - heth herb
liana Haha fern fern liana
hrub
Shruk fern S e shrub liana shrub I bl fern
. . Plant Data Set - o
Specie esclusive: Specie esclu5|¥e.
Frangula rupestris Broussonet_/a papyrifera
Rhamnnus catartica Catalpa bignonioides
: - w» Cinnamomum camphora
Sal IX purpurea ‘ e Cryptomeria japonica
Salix eleagnos P Hibiscus syriacus

Cotoneaster nebrodensis
Genista aetnensis
Vaccinium uliginosum

Larix kaempferi (L. leptolepis)
Lembotropis nigricans
Liriodendron tulipifera

Malus florentina _ Maclura pomifera
National Forest Pau/%v!/”la g)m?”tosa
Inus brutia
Inventory Pinus pumilio
Corpo Forestale dello Stato, CREA Unita di ricerca per il Monitoraggio e la Platanus hybr/da
Pianificazione Forestale (2005) - Inventario Nazionale delle Foreste e dei POPU/US xcahadensis
Alessi, N. .... Chiarucci, A. (2023). serbatoi forestali di Carbonio - INFC. www.inventarioforestale.org SG‘C]UO/& sempervirens

Journal of Vegetation Science, jvs.13175 Yucca aloifolia



Diversity of Italian Forests: zonal and azonal vegetation

Warm Temperate Forest

Probabilistic
54%
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Alessi, N. .... Chiarucci, A. (2023).

Journal of Vegetation Science, jvs.13175
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Amhio 2016, 45:468-479 or
DOL 10.1007/513280-015-0738-5 @ CrossMark (a) (b) 100%
REPORT
75% 1
Shrines in Central Italy conserve plant diversity and large trees o
Fabrizio Frascaroli, Shonil Bhagwat, a 500/ o
Riccardo Guarine, Alessandro Chiarucci, "'6 °
Bernhard Schmid
B 6537
& ’ 56.83
25% 1 4515
0% 1
ltaly PA SNS

No forest . Forest loss . Forest gain . Forest persistence

Zannini, P. .... Chiarucci, A. (2022).

Conservation Science and Practice, 4, 1-13.

FIGURE 1 Forest cover
changes in Italy for the period
1936-2018. “No forest” are areas
that were not covered by forests
in the 1936 nor in the 2018;
“Forest persistence” are areas
that were covered by forests in
both periods; “Forest loss” are
areas that were covered by
forests in the 1936 but were not
in 2018; “Forest gain” are areas
that were not covered by forests
in 1936 but were in 2018. a)
Map of forest cover changes; b)
percentage distribution of forest
cover changes in the whole
country (Italy) and in Protected
Areas (PA) and Sacred Natural
Sites (SNS) alone

Inland waters



Journal of Biogeography (/. Biogeogr.) (2013) 40, 2335-2347

PPl Influence of secondary forest succession
WAEER on plant diversity patterns in a
Mediterranean landscape n :
Valerio Amici'*, Elisa Santi®, Goffredo Filibeck®, Martin Diekmann®*, Hnlm Ga k fan 5 I:S' Mle d uak fDrES ts M 1 xEd brﬂa d-leave d fDrES I-s

- Bl i1 3 S a1
Francesco Geri', Sara Landi’, Anna Scoppola’ and Alessandro Chiarucci
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Species richness changes

Observed decrese of species richness

(especially in herb and shrub layer)

SR tot Herb layer Shrub layer Tree layer
Total data set  Original 284 235 40 11
Resurvey 239 227 36 25
All plots Original 38.8 + 10.9 309 +9.3 6.1+44 1.7+0.9
Resurvey 227 +12.8 188 +11.7 2.6 + 3.1 24+1.4
Beech plots  Original 35.4 + 6.0 29.6 £ 5.6 40+1.8 1.8+ 1.0
Resurvey 171£71 6.6 + 4.6 1.2+ 2.0 13+09
Chestnut plots Original 47.8 £ 10.9 38.8 £ 11.2 76126 1.0 £ 0.0
Resurvey 39.3 & 16.7 295+ 17.2 4.6+ 3.7 2l X2A)
Oak plots Original 39.3+219 240+ 14.8 136 +6.8 2.0+ 1.0
Resurvey 27.7+£95 20,5+ 8.0 55+24 40+£09
Lelli, C. ...... Chiarucci, A. (2021).

Journal of Vegetation Science, 32, e129309.



NMDS2

-1.0

Changes in species compositon

* Beech ; Flf '
* Chestnut L § = ® Original
Qak ® " O Resurvey
1.5 =1.0 0.5 0.0 0.5 1.0 1.5
NMDE1
Lelli, C. ...... Chiarucci, A. (2021).

Journal of Vegetation Science, 32, e12939.

Elev = elevation

Tree_height = Average height of
tree layer

Tree_coverage = Canopy closure

Ecological indicator values (Pignatti-Ellenberg)
L = Light

N = Soil nutrients

R = Soil reaction (pH)

T = Temperature
U = Soil moisture
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A form of ecological restoration with an emphasis on humans stepping
back and leaving role to natural processes, as opposed to more active
forms of management. Rewilding efforts aim to create ecosystems

requiring passive management.

906 L. M. Navarro and H. M. Pereira

& Carbon sequestration
>
7 .32 e
Rewilding %,
Europe ”‘:;A I-!abw_tat f.or Water regulation
r biodiversity
Making Europe a Wilder Place o

,;,o%"’“

Soil and nutrient Food production

~

Aesthetic " Timber production

ONU listed re-wilding as one of the methods needed to achieve massive

scale restoration of natural ecosystems by 2030.

Urban

e Intensive land use
(cities)

[technogeneaus

rural landscapeas) Agrilandscapes

(intensive agriculture)

< > Seminatural areas b
e Cultural wildland

[wilderness estate)

Increasing anthropogenic modification < P wWilderness
- <% >

CONTINUUM OF HUMAN MODIFICATION

Increasing ecological integrity and quality

Rewilding ambition
[ e ——

Human modification Matrix

(urbanization) Wilderness

Degree of naturalness and remoteness

Fewer wild and native

Urban ecology Conservation of Smaller scale nature  Three Cs Safeguarding existing
species cultural landscapes development Rewilding wilderness
and nature

Carver et al. (2021). Guiding principles for rewilding. Conservation Biology, October
2020, cobi.13730.

M Rewilded areas Extensive agriculture areas [l Plantation forests [ Intensive agriculture areas

1- 5%
5-10%
P 10-15%
B 15-20%
I 20-30%
I 30-40%
I 40-50%
B s0-75%
| BEA

Navarro & Pereira (2012).
Rewilding Abandoned
Landscapes in Europe.
Ecosystems, 15, 900-912.

Figure 4. Localization of the hotspots of abandonment and rewilding in Europe. Those hotspots are areas categorized as
“agriculture’”” in 2000 that are projected to become rewilded or alforested in 2030 and that are common to all four
scenarios of the CLUE model (Verburg and Overmars 2009). Hotspots are expressed as a percentage of each 10-km? grid
cell. Agricultural areas correspond to “arable land (non-irrigated)”, “‘pasture”, “irrigated arable land"* and ““permanent
crops”. Rewilded and afforested areas correspond to ““(semi)-natural vegetation”, “forest”, “recently abandoned arable
land”” and “recently abandoned pasture land”. Countries in grey have no data.



Mediterranean Islands

16

Geographic database:
e 2214 islands > 1ha
» 35 variables

» Geography

* Environment

* Land use

* Public available
https://doi.org/10.48372/98EH-F935

83 % of the islands are very small
(1 ha—1 km?)

Santi, F, Zannini, P,...... Chiarucci A., under review.
MEDIS - A comprehensive database on Mediterranean
islands for biogeographical and evolutionary research

N® of islands

PLANT —
EVOLUTION . .
MEDITERRANEAN

Insights for Conservotion

The Botanical Review (2022) 88:63-129
hittps://doi ong/10.1007/512229-021-09245-3
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Plant Biogeography and Vegetation Patterns
of the Mediterranean Islands
Frédéric Médail 2
Institar méditerranden de biodiversiné g1 écologie marine ef continentale (IMBE), Aix Marseille University,
RS, x, Technopdle de "Environnement Arbois-Méditermnde,

Publiched online: 22 Aprd 2021
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Active volcanos

A view of the craters of Vulcano and Stromboli
(Photo by A. Chiarucci and J.M. Fernandéz-Palacios)




Species richness depends on area....

A - EVA B-GIFT

Island species—area relationship (ISAR)
for native species in islands >0.01 km? of
Mediterranean islands, based on three
different datasets:

e European Vegetation Archive
» Global Inventory of Floras and Traits

log10 Species richness

* Global Biodiversity Information Facility

Model fitted on Arrhenius power function
(S = c-A?); Graphs plotted on a log-log

a
Q 3- scales.
_C
L
.3 2- i .."‘-
g ¥4 e 738 Islands
g the

* .
o1, et ",_?; Pl e * 8556 species
9 wie o b% 0 8
—_ # 8% B p-eEHeE & LR X e L

0- L e 21 ] L] - L 0- & A D D & B L ]
2 ; ; : 3 ; ; ;
log10 Area (km2) log10 Area (km2)

Santi F. ... Chiarucci, A. (in prep). .
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Island origin controls species richness

24
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Intecepts

2.0 2.1
|

1.9

T T
Continental Volcanic

Caceres Polgrossi L., .... Chiarucci A., in press.

19 Community Ecology

Slopes
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Contrasting patterns of the ¢ and z parameters of the Arrhenius
model (S = c-A?) fitted in Mediterranean islands of different geological
origin. Blue colour is volcanic islands; purple colour is for continental

islands.



Comparing volcanic vs. continental archipelagos

(a) Island species—area relationship (ISAR) for
o . native species in islands >0.01 km? of seven
i « Mediterranean archipelagos. Models fitted on
h > 7 Arrhenius power function (S = c-A?);
o
m -
@ _
Qi
= - F
i
o
C
&
2 100 ¢+
t% :
: Archipelago
B ~ Aeolian
i = Dalmatian
L - East Aegean
lonian
Morth Sporades
Santorini - Christiana
Tuscan
10
P R PP IS PP SR PP BRI PrT S
0.1 1 10 2 100 1000 Chiarucci A. ... Zannini P. (2021).
Area km Journal of Biogeography, 48, 2919-2931. ALMA MATER STUDIORUM
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S E Journal of Systematics
_l and Evoluton doi: 10.1111fjse.13034

Research Article

Gamma and Alpha hotspots

Plant species richness hotspots and related drivers across
spatial scales in small Mediterranean islands
Riccardo Testolin®*3* ), Fabio Attorre*®, Vanessa Bruzzaniti**?, Riccardo Guarino®®, Borja Jiménez-Alfaro® @,

Michele Lussu™>3 (), Stefano Martellos®” (3, Michele Di Musciano™® @, Salvatore Pasta®®, Francesco Maria
Sabatini"'®(®, Francesco Santi'®, Piero Zannini"*> [, and Alessandro Chiarucci'®

157 Favignana
\
Levanzo 1.00+ _
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Floras of Tuscan Archipelago1900 vs. 2000

10,892 species x island occurrences

Number of species

o
L —
& 1,831 species in total
O alien species
W ‘native species 1,601 species in 1900
1,541 species in 2000 (-3.7%)
o
o . . .
- 78 alien species in 1900 (4.9%)
181 alien species in 2000 (11.7%)
1,311 species shared 1900 - 2000
S | (Sim, =0.72)
o
\\
) GORGONA \’\
m ~ S
3 ]
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o
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Species richness depends on area....

1830-1950 1951-2015
8 8- 8 -
7 o
-2 g o g (o] Mative plants 1830-1950 252 QH ¥ D.296%" LDE-006 943648
§ o 1951-2015 229 3% 259+ "+ T.97E-006 832233
5 § ! § " | Alien plants 1830-1950 | 85" 0.332%%+ | 4.17E-006 3971
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Resurvey of small Mediterranean islands
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EU Biodiversity Strategy for 2030

“Makimg noture heolthy ogain is key to our physical ond mentol wellbeing and
is art ally in the fight agoinst climate change ond disease outbreoks. [t is ot
the heart of our growth strotegy, the Eurppenn Green Deal, and is part of o
European recovery that gives mare bock to the plonet than it fokes owoy”

Lirside von der Leyen, President of the Emopean Commission

Clirmate change, the umprecedented The Biodiversity Strategy will put

loss of blodlverslty, and the spread of Europe's biodlversity on the path to ply
devastating pandemics are sendling recovery by 2030, for the benefit of
a clear message: it is time to fix our people, climate and the planet.

braken relationship with nature.

Why do we need to protect biodiversity?

Biodiversity Is essentlal for life, Our planet and the economy depend on it
k When nature is healthy, it protects and provides,

Strictly protect 10% of our land and sea
for nature

The new Strategy also calls for at least one third of these
protected areas - representing 10% of EU land and 10% of EU
seas - to be strictly protected by 2030. Taday, anly 3% of land
and less than 1% of marine areas are strictly protected.

The EU Biodiversity Strategy

ONE VISION
By 2050, all of the world's ecosystems are restored, resilient, and adequately protected

&

Protect Nalure

Expand protected aras
1o 50% of the ELI's [and
and sea, and put a third
of these areas under
sirict protection

ONE GOAL

Put Europe's biodiversity on the path to recovery by 2030 for the benefit of people, the planet,
the climate and our economy

FOUR PILLARS

1 1

ACTIONS AND COMMITMENTS TO 2030
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Biodiversity Research on Natura 2000 Network
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Plant occurrenCe data in Natura 2000 Network

EU Member Inside Outside
States Natura 2000 Natura 2000
Network Network
Number of plots 769,157 340,445 428,712
Occurrences of native 14.2 Millions 6.1 Millions 8.1 Millions
species
Number of native 9,642 8,488 8,837
species (88.0%) (86.5%)
Number of Habitats 267 197 190
Directive species (73.8%) (71.2%)
1,223,017 Vegetation plots from Yoe s

European Vegetation Archive

http.//euroveg.org/



Plant species richness in Natura 2000 Network

Species-area
doveo D relationship for the
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Di Musciano, M .... Chiarucci, A. Submitted. Importance of Natura 2000 Network in maintaining European Union's plant
biodiversity



Plant species richness in/out Natura 2000 Network
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Importance of Natura 2000 Network in maintaining European Union's plant biodiversity

Austria q
Belgium A
Bulgaria 4

Croatia A

Cyprus A

Czech Rep. 4

Denmark
Estonia
Finland 4
France -
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Greece A

Hungary
Ireland A

Italy 4

Latvia -

Poland -
Portugal 4
Romania 4
Slovak Rep. 1
Slovenia A

Spain

Sweden A

Proportion of plat species
for each combination of
country and biogeographical
region of the EU.

Green: % of species found
exclusively inside N2K:

Grey: % of species found
both inside and outside
N2K;

Yellow: % of species foud
exclusively outside N2K.



m EUROPEAN
COMMISSION

Brussels, 28.1.2022
SWD2022) 23 final

The new Strategy also calls for at least one third of these
protected areas - representing 10% of EU land and 10% of EU
seas - o be strictly protected by 2030. Today, anly 3% of land

and less than 1% of marine areas are strictly protected
COMMISSION STAFF WORKING DOCUMENT

Criteria and guidance for protected areas designations

In the context of the 10% target in the Biodiversity Strategy, strictly protected areas are
defined as follows:

“Strictly protected areas are fully and legally protected areas designated to conserve
and/or restore the integrity of biodiversity-rich natural areas with their underlying
ecological structure and supporting natural environmental processes. Natural processes
are therefore left essentially undisturbed from human pressures and threats to the area’s
overall ecological structure and functioning, independently of whether those pressures
and threats are located inside or outside the strictly protected area”



Strictly protected areas

Categoria IUCN Features

Ia

. reserve

Protected areas that are strictly set aside to protect
biodiversity and also possibly geological features, where
human visitation, use and impacts are strictly controlled
and limited to ensure protection of the conservation
values.

Strict nature

Ib

Wilderness area |Protected areas that are usually large unmodified or

. slightly modified areas, retaining their natural character

and influence, without permanent or significant human
habitation, which are protected and managed so as to
preserve their natural condition.

II

National Park  |Large natural or near natural areas set aside to protect

. large-scale ecological processes, along with the

complement of species and ecosystems characteristic of
the area, which also provide a foundation for
environmentally and culturally compatible spiritual,
scientific, educational, recreational and visitor
opportunities.

Cazzolla Gatti, R., ...... Chiarucci, A. (2023).
Biodiversity and Conservation, 32, 3157-3174.

Categona 1LICH . ia . It . i

“Strictly” Protected Areas in EU

IUCN Type Number Area

kmr D
Ia 7812 1172962 028
Ib 1101 B0476.88 1,46
1] 469 b6946.88 1.62

Total 9382 139153.38 3.37




Austria 1
Belgium 1
Bulgaria 1

Croatia 1

Cyprus
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Denmark -
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France 1
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ltaly

Latvia 1
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Luxembourg A
Malta -
Netherlands

Poland 1
Portugal 1
Romania 1
Slovakia 1
Slovenia 1

Spain 1
Sweden 1

Overall 1

Cazzolla Gatti, R., ...... Chiarucci, A. (2023).

Strictly protected areas
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Coverage of “strictly protected
areas (IUCN category Ia, Ib and II)
across EU countries and
biogeographical regions.

Current area under strict protection
(% of total area)

o
0.01%-1%
1% - 9.99%

. >10%

Almost all countries are far from
the 10% target for most of the
biogeographic regions they
occupy



Strictly protected areas
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Cazzolla Gatti, R., ...... Chiarucci, A. (2023).
Biodiversity and Conservation, 32, 3157-3174.




Potential new area for strictly protected areas

Austria 1
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Potential area available for
establishing new “strictly
protected areas (IUCN category Ia,
Ib and II) across EU countries and
biogeographical regions.

Potential area for strict protection
plus current area under strict protection
(% of total area)

0%
0.01%-1%
1% - 9.99%
>10%

In many combinations of country
by biogeographical region there is
no land left for the 10% target of
strict protection



Roadless Areas

Roadless areas in the EU 27

® 42,000 areas (polygons)

® 736,000 km?(17% of the EU)
* 74% < 10 km?

23% 10-100 km?

2% 100-1,000 km?

39 areas 1,000-10,000 km?

2 areas > 10,000 km?

Roadless area in Italy

® 2 250 areas (polygons)
® 34,700 km?(11% of Italy)

* 78% < 10 km?

19% 10-100 km? o
3% 100-1,000 km? » L g

2 areas 1,000-10,000 km? e ol G

0 areas > 10,000 km? TR




Protecting biodiversity treasures

Hoermd 13 August 2012 ] Fevised 3 April 2033 | Acospted: 10 Apdl m33

THE SCIENTIFIC NATURALIST ECDLF}{;-V

Rediscovering Montecristo’s treasure: The island’s holm
oaks reveal exceptional longevity

Goffredo Filibeck' ™ | Michele Baliva®" | Lucio Calcagnile® |
Alessandro Chiarucei® © | Marisa D'Elia® | Gianluca Quarta® |
Giovanni Quilghini® | Gianluca Piovesan®
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