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Himmelbjerget (Danemark)
transl. «The Sky Mountain»
147 m a.s.l.
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INTRODUCTION

Garth Hill (S Wales, UK)
307 m/ 1,007 ft a.s.l.
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El Alto (Bolivia)
4,150 m a.s.l. / 1,100,000 inhab.
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Fotografia
Daniel Condarl
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(,';-, El Alto International Airport

Aeropuerto Internaclonal £1 AlLo
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POINTS OF VIEW

We do also have a distorted image of mountains...
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POINTS OF VIEW

This is our image of mountains...

Crust
(granitic and
basaltic rocks)
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POINTS OF VIEW

9 km
... but actually...

9/12756 =
0.07%

... their prominence is
nothing more than
wrinkles on an orange!
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1 Italia ripresa dal satellite durante 'alba.
non smetteret mai di vederla per quanto
¢ bella
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DEFINITIONS

WHAT IS A MOUNTAIN?
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DEFINITIONS

Mountain

“Landform that rises prominently above its surroundings,
generally exhibiting steep slopes [...]. Mountains generally are
understood to be larger than hills, but the term has no
standardized geological meaning. Very rarely do mountains
occur individually [...]. When an array of such ranges is linked
together, it constitutes a mountain belt”

A bit too vague...!

3§ Britannica
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«A mountain cannot be defined by elevation, simply
because there are elevated plateaus such as the North-
American short-grass Prairies at around 2,000 m
elevation or the vast plateaus in central Asia [...].

Similarly, mountains cannot be defined by climate, given
that any cold category would include arctic and antarctic
lowland [....].

The only common feature of mountains is their
steepness [...] which causes the forces of gravity to shape
them and create habitat types and disturbances typical
for mountains and which make exposure a driving factor
of life»

Kérneretal 2011
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DEFINITIONS

b

GLOBAL
MOUNTAIN u
BIODIVERSITY
ASSESSMENT UNIvERSITAT

BERN

A MOUNTAIN IS...
any land meeting one condition

>200 m elevational difference in an approx. 3x2 km area
(7% slope or 77 m / km)

Kérneretal. 2011
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| DEFINITIONS |

=» 12.3% of landmasses are mountain

=» 511 million people

Kérneretal 2011
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DEFINITIONS

UN& WCMC

environment
programme

A MOUNTAIN IS...
any land meeting one of several conditions

>2,500 m

1,500-2,499 m if the slope is >2°

1,000-1,499 m if the slope is 5° and local elevat. range (radius 7 km) >300 m
300-999 m if local elevat. range (radius 7 km) >300 m

Kapos et al. 2000
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= 22.3% of landmasses are mountain

=>» 1.27 billion people

Kapos et al. 2000
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DEFINITIONS

MOUNTAIN WILDLIFE AND PLANTS > ITALIAN MOUNTAIN

According to the definition, areas can be either classified as
mountains or not

E WCMC yes, GMBA yes
O WCMC yes, GMBA no
B WCMC no, GMBA yes
B WCMC no, GMBA no

Kapos et al. 2000
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ATRIP...

100 m a.s.l.




MOUNTAIN
BIODIVERSITY

ITALIAN MOUNTAINS WILDLIFE AND PLANTS > ITALIAN MOUNTAIN

/ ADAPTATIONS BIODIVERSITY THREATS

500 m a.s.l.
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A TRIP...

1000 m a.s.l.




1500 m a.s.l.




2000 m a.s.l.
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A TRIP

2500 m a.s.l.




3000 m a.s.l.




ITALIAN MOUNTAINS

MOUNTAIN WILDLIFE AND PLANTS ITALIAN MOUNTAIN
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4000 m a.s.l.
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DEFINITIONS

Whatever is the classification considered,

mountain biodiversity (i.e. the species richness) is HUGE

“With about 25% of all land area, mountain regions are home
to more than 85% of the world’s species of amphibians,
birds, and mammals, many entirely restricted to mountains”

Rahbek et al. 2019




MOUNTAIN WILDLIFE AND PLANTS > ITALIAN MOUNTAIN

BIODIVERSITY ) [TALIAN MOUNTAINS ADAPTATIONS BIODIVERSITY THREATS
DEFINITIONS

‘ 100 x 10 km? - 33x10° km?
Proportion of 0 Lowlands Mountains
land area |

12009 523 1306
amaoces Ay _
170 1359

i spcies Y oeseess——

803 378 1137 456 3330

— ) |

Proportion of species’' range in mountains and lowlands:
>90% lowlands ® > 75% lowlands ® Both @ > /5% mountains @ > 90% mountains

Rahbek et al. 2019
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DEFINITIONS

Biodiversity (Wilson 1988)
=>» the diversity (= heterogeneity) of living organisms

4 DIFFERENT WAYS TO MEASURE BIODIVERSITY

1 SPECIES RICHNESS (ENTIRE REGION)
total number of species within the area

2 GENETIC DIVERSITY 3 ENDEMIC SPECIES
total variety of genes species that occur here
within a single species and nowhere else in the world

4

ECOSYSTEM DIVERSITY o Species UNIQUE ECOSYSTEMS
total number of ecosystems ) ecosystems that occur here
in the region @»» Unique ecosystem and nowhere else in the world

Regional boundary (an aspect of ecosystem diversity)
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DEFINITIONS

Ecosystems

Biodiversity

=» Biodiversity makes the ecosystems work!
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DEFINITIONS

| Trophic relationships *

1.1 heterotraphic consumer (an organism that is unable to manufacture its own food and must feed on other organisms)*
I.1.1 primary consumer (herbivore; an organism that feeds primarily on plant material) (also see below under Herbivory) *
.1.1.1 foliovore (leaf eater) *

.1.2 spermivore (seed eater) *

.1.3 browser (leaf, stem eater)

1.4 grazer (grass, forb eater)

.1.5 frugivore (fruit eater) *

.1.6 sap feeder

.17 root feeders *

.1.8 nectivore (nectar feeder)

-1.9 fungivore (fungus feeder) *

-1.1.10 flower/bud/catkin feeder

_IL11 aquatic herbivore

.1.1.12 feeds in water on decomposing benthic substrate (benthic is the lowermost zone of a water body)

.1.1.13 bark/cambium/bole feeder

1.1.2 secondary consumer (primary predator or primary carnivore; a carnivore that preys on other vertebrate or
invertebrate animals, primarily herbivores) *

I.1.2.1 invertebrate eater

1.1.2.1.1 terrestrial invertebrates

1.1.2.1.2 aquatic macroinvertebrates (e.g., not plankton)y

1.1.2.1.3 freshwater or marine zooplankton

1.1.2.2 vertebrate eater (consumer or predator of herbivorous or carnivorous vertebrates) *

1.122.1 piscivorous (fish eater) *

1.1.2.3 ovivorous (egg eater)

1.1.3 tertiary consumer (secondary predator or secondary carnivore; a carnivore that preys on other carnivores)

1.1.4 carrion feeder (feeds on dead animals)

1.1.5 cannibalistic (eats members of its own species)

1.1.6 coprophagous (feeds on fecal material)

1.1.7 feeds on human garbage/refuse

1.1.7.1 aquatic (e.g. offal and bycatch of fishing boats)

1.1.7.2 terrestrial (e.g.. garbage cans, landfills)

1.2 prey relationships

1.2.1 prey for secondary or tertiary consumer (primary or secondary predator)

2 Aids in physical transfer of substances for nutrient cycling (C,N,P etc)) *

3 Organismal relationships *

3.1 controls or depresses insect population peaks *

3.2 controls terrestrial vertebrate populations (through predation or displacement) *

3.3 pollination vector

3.4 transportation of viable seeds, spores, plants, or animals (through ingestion, caching, caught in hair or mud on feet, etc.) *
3.4.1 disperses fungi

3.4.2 disperses lichens

3.4.3 disperses bryophytes, including mosses

3.4.4 disperses insects and other invertebrates (phoresis)

3.4.5 disperses seeds/fruits (through ingestion or caching)

3.4.6 disperses vascular plants *

3.5 creates feeding, roosting, denning, or nesting oppertunities for other organisms *

3.5.1 creates feeding opportunities (other than direct prey relations) *

3.5.1.1 creates sapwells in trees

3.5.2 creates roosting, denning, or nesting opportunities *

3.6 primary creation of structures (possibly used by other arganisms) *

3.6.1 aerial structures (typically large raptor or squirrel stick or leaf nests in trees or on platforms, or barn swallowi/cliff
swallow nests)*

3.6.2 ground structures (above-ground, non-aquatic nests and ends and other substrates, such as woodrat middens, nesting
mounds of swans, for example)*

3.6.3 aquatic structures (muskrat lodges, beaver dams)*

3.7 user of structures created by other species

3.7.1 aerial structures (typically large raptor or squirrel stick or leaf nests in trees or on platforms, or barn swallow/cliff
swallow nests)

3.7.2 ground structures (above-ground. non-aquatic nests and ends and other substrates. such as woodrat middens, nesting
mounds of swans, for example)
3.7.3 aquatic structures (muskrat lodges, beaver dams)
3.8 nest parasite
3.8.1 interspecies parasite (commonly lays eggs in nests of other species)
3.8.2 common interspecific host (parasitized by other species)
3.9 primary cavity excavator in snags or live trees (organisms able to excavate their own cavities)
3.10 secondary cavity user (organisms that do not excavate their own cavities and depend on primary cavity excavators or natural
cavities)
3.11 primary burrow excavator (fossorial or underground burrows)
3,11.1 creates large burrows (rabbit-sized or harger)
3.11.2 creates small burrows (less than rabbit-sized)
3.12 uses burrows dug by other species (secondary burrow user)
3.13 creates runways (possibly used by other species: runways typically are worn paths in dense vegetation)
3.14 uses runways created by other species
3.15 pirates food from other species
3.16 interspecific hybridizatien (species known to regularly interbreed)
4 Carrier, transmitter, or reservoir of vertebrate diseases
4.1 diseases that affect humans *
4.2 diseases that affect domestic animals.
4.3 diseases that affect other wildlife species
5 Soil relationships *
5.1 physically affects (improves) soil structure, aeration (typically by digging) *
5.2 physically affects (degrades) soil structure, aeration (typically by trampling) *
6Wood structure relationships (either living or dead wood) #
6.1 physically fragments down wood *
6.2 physically fragments standing wood *
7 Water relationships *
7.1 impounds water by creating diversions or dams *
7.2 creates ponds or wetlands through wallowing
8 Vegetation structure and composition relationships *
8.1 creates standing dead trees (snags) *
8.2 herbivory on trees or shrubs that may alter vegetation structure and composition (browsers)
8.3 herbivory on grasses or forbs that may alter vegetation structure and composition (grazers)

85 functions in boreal
temperate ecosystems!

Marcot e Vander Heyden, 2001
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DEFINITIONS

What causes such diversity?

Ecosystems are shaped by peculiar environmental constraints
that change along steep gradients (= at small spatial scale)

Thermal / air pressure
gradient Slope
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TEMPERATURE
GRADIENT

-0.7°C/ 1°lat =» -1°C/ 150,000 m

More
diffuse,
larger area
covered

Annually
2.5 times
maore energy

More : : L4 53 .

concentrated, Sun s
smaller area " i . rays arrive
covered U A parallel

' ’ to Earth
Oblique
More

diffuse
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Elevational gradient

«shrunk» latitudinal gradient

Tundra

Boreal forest

Temperate forest




WILDLIFE AND PLANTS ITALIAN MOUNTAIN
_; LR 'TAL/AN MOUNTAINS ADAPTATIONS BIODIVERSITY THREATS
ATURE
DIENT




VER

B 7Q

BANIA




SVALBARD

GREENLAND




MOUNTAIN
BIODIVERSITY

ITALIAN MOUNTAINS

b WILDLIFE AND PLANTS > ITALIAN MOUNTAIN

ADAPTATIONS BIODIVERSITY THREATS

W Af
Képpen-Geiger climate classification map (1980-2016) . Am
N Aw
I BWh
£ Bwk

[ ET
Wiladimir P. Kbppen =

(1846-1940) -



STy s > TR o e
CLIMATES

N Af

TROPICAL -
T, ean COldest month > 18°C BWh
[ Bwk
[ Bsh
[ 1BSk

Csa

DRY (DESERT AND STEPPE) -l
little precipitation [Clcwa
B cwb
Il cwe

[Ccfa

[ cib

TEMPERATE —
0°C > T,,.an coldest month < 18°C Dsa
>1 month T, >10°C = g::
B Dsd
[ bwa
Dwb
CONTINENTAL —
>1 month T, <0°C I Dwd
o [ pfa

>1 month T, >10°C T
I Dfc

N Drd

B ET

POLAR/ALPINE [ IEF
B ETH

All months T, < 10°C

[ EFH




VOUNTAIN WILDLIFE AND PLANTS , _ITALIAN MOUNTAIN
LRy TALIAN MOUNTAINS ADAPTATIONS > BIODIVERSITY THREATS

CLIMATES

Bl s [ |csa[ Jcr
[ swk [ cso [ e
[ Bsh B i
[ Issk

B o [ o« [ =
B o> [ on [ e
I osc [l o«




VOUNTAIN WILDLIFE AND PLANTS , _ITALIAN MOUNTAIN
LN Ay |TALIAN MOUNTAINS ADAPTATIONS > BIODIVERSITY THREATS

CLIMATES







> VIOUNTAIN WILDLIFEANDPLANT$> ITALIAN MOUNTAIN >

BIODIVER ITALIAN MOUNTAINS ADAPTATIONS BIODIVERSITY THREATS

| SLOPE







VIOUNTAIN WILDLIFE AND PLANTS ~, _ITALIAN MOUNTAIN
> BIODIVER [TALIAN MOUNTAINS ADAPTATIONS > BIODIVERSITYTHREATS>

| SLOPE




MOUNTAIN

WILDLIFE AND PLANTS ITALIAN MOUNTAIN
o BIODIVERSITY ) [TALIAN MOUNTAINS ADAPTATIONS > BIODIVERSITY THREATS
OTHER DRIVERS
F 4 .
= o
- : T e ; : TS
_———— _*\::; 2 v S "" p .ﬁ‘
. — 4+ Central Europe ~ i - . Ny
5 ar (incl. European Alps,,%,_ - -
Westem North G janss PN r","—h' - 7
America f‘* ,j Pyrenees and Carpathlans_}_*__:__ R, -.!_' Hich Asia

(incl. Oingha?—Tibelan Plateau,
Tianshan, Hindu-Kush, Himalayan
and Hengduan Shan mountains)

Andes
(incl. northern, central and
southem subregions)

PREC SEASON

ELIEF

Rl
LONG EROSION
EROSION POT

———
08 0.0 0.4 08
Standardized coefficient Standardized cosfficient Standardized coefficient Standardized coefficient Standardized coafficient

PREC |
TEMP |

TEMP FANGE . Temperature ranges may not
PREC SEASON

______________________ always be the main driver of

RELIEF .y o .
LONG EROSION biodiversity in mountains
EROSION POT [l
SOIL 2m
oo 04 08 Antonelli et al. 2018

Standardizad coefficient




WILDLIFE AND PLANTS N, _ITALIAN MOUNTAIN
> > LI UL ADAPTATIONS > BIODIVERSITY THREATS

AN OVERVIEW

~ European Alps

Dinaric Alps

Apennines
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AN OVERVIEW

Alps are hotspots of biodiversity
100 out of 198 European habitats

40% of the European flora in 2% of the area
10% endemic plant species
30,000 animal species

Ozenda 1985; Theurillat 1995; Chemini and Rizzoli 2003; Kérner and Spehn 2003
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Elevational gradient

Tundra

Boreal forest

Temperate forest
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9 Ozenda 1985
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Quaternary glaciations
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OVERVIEW

How do species cope with low temperatures and slope
in European mountains?

Anatomical / physiological
adaptations

Behavioural adaptations
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ANATOMICAL

Red fox (Vulp

el

Fur / feathers (permanent)
to insulate
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ANATOMICAL

Fur / feathers
(seasonal) to insulate
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ANATOMICAL

Fur / feathers seasonal colour change
(to match the environment and enhance mimicry)
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ANATOMICAL

Smaller / more rounded body shape and reduced appendages
(e.g. ears) (minimises body exposure to cold)
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/

Ibex (Capra ibex)

ANATOMICAL

Hooves specially designed
(hard and sharp outer edge and soft
inner pad)




2 2

(a) Blood flow without countercurrent heat exchange
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(b) Blood flow with countercurrent heat exchange
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' Vasoconstriction Vasodilation

WILDLIFE AND PLANTS ITALIAN MOUNTAIN
 __ADAPTATIONS ./ BIODIVERSITY THREATS
ANATOM./PHYSIOL.

Countercurrent heat

exchange (warm arterial blood
flows close to colder vein blood)

Vasoconstriction
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Increasing

«== BAT metabolism
== BAT mass

== Body mass

Jan | FebIMarI Aprl May|Jun | Jul IAungeplOcllNov' Dec

Colder

Warmer

Colder

ANATOM./PHYSIOL.

Shivering thermogenesis
(muscule contractions which produce
heat)

Non shivering thermogenesis

in hibernating mammals
(metabolism of brown fat)
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Death from cold

Core body
temperature

Heat
production

Lower Critical
Temperature

Zone of thermoneutrality

Zone of thermal
comfort

UpperCritical
Temperature

| \-/I_>

Cold stress Heat stress
—eill} -
Low Environmental temperature  High

Death from heat

“” __ADAPTATIONS ./ BIODIVERSITY THREATS
ANATOM./PHYSIOL.

Piloerection («goosebumps»)

Low thermoneutral zone
(environmental T°C where the body
do not need to shiver or to sweat to
keep homeothermy. In humans,
around 20°C, in alpine galliforms can
be as low as 3-4°C)
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ANATOM./PHYSIOL.

Ovoviviparity of reptiles
(eggs are retained and hatch inside
the mother)

T i, TS, | TR
B = , : elanism
B % e

(to increase heat absorbance)
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PLANTS ANATOMICAL

Pubescence

(reduces convective heat loss by
trapping a warm air layer and
water loss from transpiration)

Dark colours
(to increase heat absorbance)




ITALIAN MOUNTAIN
BIODIVERSITY THREATS

PLANTS ANATOMICAL

Creeping growth form
(protection against wind and
maximises heat gain from sun)

Cushion growth form
(up to 15°C warmer!)
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PLANTS ANATOMICAL

Deep roots (e.g. taproots)
(to cope with thin soils and to act
as water and nutrients storage
when it comes to grow fast)

Gentiana lutea

Flexible branches (bend but are
hardly crashed by snow)

Green alder (Alnus viridis)*
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PLANTS PHYSIOL.

Freezing point depression
by increasing sugar
concentration in cells

(protection against wind and
maximises heat gain from sun)

CJ— @ posticaton o Deep supercooling /
ice crystal
wroun : freeze tolerance
> @& : (prevention of ice formation within

tissues to0-40°C by inhibiting ice
nucleation / water segregation
e . outside cells)

/
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Migration (birds and,
partially, large mammals)

Hibernation (only few
mammals, amphibians,
reptiles and very few insects)
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BEHAVIOURAL

Reduced activity
(to warmest hours only)

Snow roosting

(snow insulates, T°C inside the
roost can be up to 40°C warmer
than outside)
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BEHAVIOURAL

- .

Red squirrel (Sciurus vulgaris)

Thriving on low energy Hoarding food
food (available all year round) (which may retrieved in case of food scarcity)
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BIODIVERSITY CRISIS
Nice picture, but we have a problem...

uot®
enS

uoija|dap @
5119ydsoY

Johan Rockstréom (2008)
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Conlributed Paper

Estimating the normal background rate of species
extinction

Jurriaan M. De Vos,'t Lucas N. Joppa.¢ John L. Gittleman § Patrick R. Stephens.§
and Stuart L. Pin
*Institute of Systematic Botany, University of Zurich, Zollikerstrasse 107, 8008, Zirich, Switzertand
Department of Ecology and Evolutionary Biology. Biown University, Box G-W. Providence. R 02912, USA
4Microsoft Research. 21 Station Road, Cambridge CBI 2FB, United Kingdom
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Paper submitted Fetwuary 11, 2014, revised manuscript accepted June
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Comservation Biokogy, Vobsame 29, No. 2, 452462
€ 2014 Soxtety foe Conmervation Bokogy

DOE 10,111 1/cobe 12380

BIODIVERSITY CRISIS

Abstract: A key measure of bumanity’s global impact is by how much it bas increased species extinction rates.
Familiar statements are that these are 100-1000 times pre-buman or background extinction levels. Estimating
recent rates is straightforward, but establishing a background rate for comparison is not. Previous researchers
chose an approximate benchmark of 1 extinction per million species per year (E/MSY). We explored disparate
lines of evidence that suggest a substantially lower estimate. Fossil data yield direct estimates of extinction
rates, but they are temporally coarse, mostly limited to marine bard-bodied taxa, and generally involve
genera not species. Based on these data, typical background loss is 0.01 genera per million genera per year.
Molecular phylogenies are available for more taxa and ecosystems, but it is debated whether they can be used
to estimate separately speciation and extinction rates. We selected data 1o address known concerns and used
them to determine median extinction from statistical of values for terrestrial
plants and animals. We then created \Imnlullmn 1o explore effects of violating model assumptions. Finally,
we s of dit 1h between speciation and extinction rates for different

taxa. Median c\umule\ of extinction rates ranged from 0.023 to 0.135 E/MSY. Simulation results suggested
over- and under-estimation of extinction from individual phylogenies partially canceled each other out when
large sets of phylogenies were analyzed. There was no evidence for recent and widespread pre-buman overall
declines in diversity. This implies that average extinction rales are less than average 1//1'01:([!(11//0" rates.

results, we concluded that typical rates of background extinction may be closer 1o 0.1 I us, current
extinction rates are 1,000 times bigher than natural background rates of extinction and future rates are likely

1o be 10,000 times bigher.

we concluded that typical rates of background extinction may be closer to 0.1 E/MSY. Thus, current
extinction rates are 1,000 times bigher than natural background rates of extinction and future rates are likely

to be 10,000 times bigher.

[...] current extinction rates are 1.000 times higher
than natural [...] and future rates are lileky to be
10.000 times higher
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BIODIVERSITY CRISIS

G® Extinctions since 1500

25 e*

B Cumulative % of species based on A
on background rate of 0.1-2

extinctions per million species per year, %J

Cumulative % of species driven extinct

1500 1600 1700 1800 1900 2018
YEAR
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| OVERVIEW |

What are the main threats to Italian mountain biodiversity?

Recreational activities Social issues with large mammals
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GLOBAL WARMING

Annual temperature in Switzerland 1864 - 2016
Average deviation 1961 - 1990

25

© MétéoSuisse

-20 1 1 T T
1880 1900 1920 1940 1960 1980 2000
B années au dessus de la moyenne 1961-1990

B années en dessous de la moyenne 1961-1990
—— moyenne pondérée sur 20 ans (filtre gaussien passe-bas)
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GLOBAL WARMING
Questo & I'aumento | modelli mate- Questo & I'aumento
previsto se le matici non sono previsto se le emis-
emissioni non sicuri al cento per sioni diminuiranno
diminuiranno. cento. Queste aree dal 2040.
colorate indicano
I'incertezza.
\ .
7] Scenario
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& [
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°
g
o 22,54
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g 20,04
g 2020 2040 2060 2080 2100
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= Anno
" psservazione  — media decennale
di singoli anni
La linea rappresen- | punti rappresentano
ta la temperatura le temperature dei
media in passato. singoli anni.
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| GLOBAL WARMING |

Consequences on nature Consequences on society

Snow at higher

l
elevations I ‘
[ More artificial snow | T
1

N~

Lesg SHaw, Glaciers melt | Permafrost
more rain in winter : b dravis ~
w S~
| | (

More summer
tourism

)

P m Increased &2 / 5
U evotranspiration |[IRE=PNE |
A A A e ; £ v - | Less conifer, more
ncragsed T Y - broadleaves timber :f;
landfalls | . Ecosystems move SHETUPROtS S
e to higher elevations 553 ‘g L ¢4ds ()
i e
Altered river AL Early grape
water regimes A harvest
> Conflicts in water use
: P (energy, farming, tourism) | EASES
Increased Early blooming, longer £
storms vegetative seasons —_— g

~
b
v
L4
L
“4

Increased More overflows A More irrigation

i i Crops at higher
elevations

generalist species

. 4 A e g \ More diseases ]
: TN . carried by insects
: : =1

more plant [l . 4 ban floo
infections J | _ urban flooding o
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| GLOBAL WARMING |

The new law under global warming...

It applies to biodiversity... and to humankind
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GLOBAL WARMING

Ecosystems upward shifts

Boreal forest

/4

Temperate forest




Natural climatic tree line

Reference period (1981-2010) Kilometers
CCLM4-8-17-ICHEC-EC-EARTH - RCP8.5 1.5 °C warming (2012-2041)

— CCLM4-8-17-CHEC-EC-EARTH - RCP8.5 2.0 °C warming (2027-2056)

——— CCLM4-8-17-ICHEC-EC-EARTH - RCP8.5 3.0 °C warming (2052-2081) Barredo et al. 2020
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GLOBAL WARMING

Tundra changes
m Confident stable (2 N
O Likely stable S N
m Confident contraction 100 “
O Likely contraction \

O Uncertain Barredo et al. 2020
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+200

+160

+120

+80

+40

Variazione della distribuzione altitudinale media (m)
o

Evoluzione

GLOBAL WARMING

1996-2016

40 species moved upwards

16 stable

15 species moved downwards

T T

0 4 8
Numero di specie

Schemi

Verso |'alto
(40 specie)

20 specie diminuiscono a bassa quota e aumentano
ad alta quota

9 specie diminuiscono soprattutto a bassa quota
9 specie aumentano soprattutto ad alta quota

2 specie con schema complesso

=>» Distribution shift

=» Distribution shrink
=>» Distribution enlargement
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Indice
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Knaus et al. 2018
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| GLOBAL WARMING |

Snowfall delays in autumn are highly appreciated by eagles...
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LAND USE CHANGE

Land abandonment +
urbanization



 LAND USE CHANGE |
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LAND USE CHANGE

Presolana (BG)
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LAND USE CHANGE

Discontinuation of
traditional alpine farming
(grazing + haymaking)

Land abandonment

Shrub and forest
encroachment into former
pastures and hay meadows

Ultimately....
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INDICE (%)

INDICE (%)
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20

Woodland Bird Index
Differenza indice 2000-2014: 21.49 %

Fonte dei dati: RRN/LIPU/MITO2000

T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014

Indice delle specie delle praterie montane
Differenza indice 2000-2014: -36.99 %

Fonte dei dati: RRN/LIPU/MITO2000

T T ! T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014

LAND USE CHANGE

... biodiversity loss
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RECREATIONAL ACT.

Sampling years
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SOCIAL ISSUES WITH
LARGE CARNIVORES

Large carnivores are
«keystone species»

Quaternary consumers

T 52

T«My consumers

We need to find a way to live
m % \ together with large carnivores
peacefully

Socondnry consumers

/@w » -~M\

Primary consumers

Primary producers
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SOCIAL ISSUES WITH
LARGE CARNIVORES

Reintroduced* in W
Trentino from 2000
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SOCIAL ISSUES WITH
LARGE CARNIVORES

A
.-

e u"momtgnr

- 75
g X
S < IE
! 'Jﬁi', & ¥y
* Cnd -

2019

() AREATOTALE - 45.327 kmg
| (C__) AREA FEMMINE - 1.516 kmq
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Groff et al. 2020
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Trend della popolazione 2002-2019 - esclusi i cuccioli

== N° minimo certo —— Ne
=k= Stima registrata nell’anno

Popolazione effettiva

Anni

Groff et al. 2020
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SOCIAL ISSUES WITH
LARGE CARNIVORES

MARCHE

Parco Nazionale
Monti Sibillini

UMBRIA

Parco Nazionale
ransasso-Monti della Lag:

ABRUZZO

G
Parco chionale\\
Roma ® Monti Simbruini \.\

Parco Nazionale

‘ LAZIO Abruzzo, Lazio e Molise

- Areale principale dell'orso
- Areale periferico dell'orso
- Parchi nazionali

‘ Parchi e riserve regionali

 Confini di regione

MOLISE
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SOCIAL ISSUES WITH
LARGE CARNIVORES

Natural range expansion from the Apennines
NO reintroducion!
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SOCIAL ISSUES WITH
LARGE CARNIVORES

§ Branchie coppie di lupo sulle Alpi italiane per Regione/Provincia autonoma dal 1995 al 2018

60

N unita riproduttive (branchi e coppie)

1995 | 1996 [ 1997- | 1998 | 1999 | 2000- | 2001- | 2002- [ 2003 | 2004- | 2005 | 2006 | 2007- | 2008 | 2009 | 2010- ( 2011 | 2012- | 2013- | 2014 (2015 | 2016 | 2017
1956 | 1997 | 199& | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Coppie - Trento 1
CICoppie - Lombardia 1
O Coppie - Friuli Venezia Giulia 1 1
O Coppie - Veneto 1 1
O Coppie - Valle Aosta 1 1
O Coppie - Piemante 7 6 2
Branchi - Trento-Bolzano 1
WBranchi - Lombardia 1 1
Waranchi - Veneto 1 1 1 7
@Branchi - Valle Aosta 1 1 1 1 1 1 1 2 4
@Branchi - Plemonte 1 2 2 2 3 5 6 7 7 7 9 10 12 14 14 15 15 21 27 33

Marucco et al. 2018
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SOCIAL ISSUES WITH
LARGE CARNIVORES

Range expansion from reintroduced populations in
Switzerland and Slovenia

2017

Signs of
reproduction -

A

C2
C3
Other signs
c1 =

C3
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SOCIAL ISSUES WITH

LARGE CARNIVORES
FASCIA FASCIA
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- Persone

w | w |
o .- o
=
= =
L4 8 3
3 z
8
s 2 E -
=2 o
N o~
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Passaggio di persone Distanza dai centri abitati

Groff et al. 2020
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SOCIAL ISSUES WITH
LARGE CARNIVORES

Danni indennizzati dal 1990 al 2019 - Orso
180.000,00 240
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Groff et al. 2020
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Danni indennizzati dal 2010 al 2019 - Lupo
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SOCIAL ISSUES WITH
LARGE CARNIVORES
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Groff et al. 2020
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Poisoning and poaching

[] Confine area Alpi
#  Lupi avvelenati
% Lupi bracconati

0 50 100 150 200 km
[ se—— s
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TRENTINO

SOCIAL ISSUES WITH
LARGE CARNIVORES

L’orso é stato ucciso da un colpo di
fucile: caccia ai bracconieri

La Procura apre un‘inchiesta: perizia balistica sul proiettile. E il primo
abbattimento da 40 anni: vittima M2, di 5 anni

01 ottobre 2013 A-| A+ 8 <X

o

O =
HOME CHIETI LAQUILA PESCARA TERAMO |ABRUZZO ATTUALITA SPORT SPETTACOLI FOTO )

Seiin: ILCENTRO > L'AQUILA > L'ORSO DI PETTORANO E STATO UCCISO...

L'orso di Pettorano e stato ucciso con un
un colpo di fucile / Video

Le analisi condotte all'istituto zooprofilattico di Grosseto hanno rilevano a presenza di cinque pallettoni, tutti parte della
stessa cartuccia. Uno di questi, penetrato nell'intestino, avrebbe provocato una peritonite fatale

18 settembre 2014
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SOCIAL ISSUES WITH
LARGE CARNIVORES

=wmenu Q cerc J Messanacro

Suvereto, i bracconieri uccidono
ANIMALI un lupo e lo appendono scuoiato
a un cartello stradale

LU pO Ucciso a fUCI Iate nel Veronese’ La foto postata dal Comune: «Gesto infame speriamo che gli autori siano individuati».
incubo braccona g gio L'allarme del Wwf: «Ogni anno uccisi illegalmente 300 animali»

SOCETA > ANIMALI

di Beatrice Montini

Martedi 25 Settembre 2018 di Remo Sabatini

Il cadavere di un lupo é stato
rinvenuto stamattina,da un
agricoltore nei pressi di Roveré
N Veronese, in provincia di

S8 \/erona |'animale secondnle

&= Lupo decapitato nel tormese.
tagha da 7mila euro sui
bracconieri

Redazione - 20 Novembre 2018 &3 MMenodi un minuto

ata sul profilo Facebook del Comune di Suvereto

Una ricompensa di settemila euro per chiunque forira informazioni sulf uccisione di un
lupo nel torinese. Questo fannuncio diffuso dall'associazione animalista Lav a seguito del
macabro ritrovamento, lo scorso 13 novembre, della testa dell'animale appesa a un

cartello stradale tra i comuni di Lanzo e Germagnano, nel Canavese.
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SOCIAL ISSUES WITH
LARGE CARNIVORES

There are no easy solutions to living together with

large carnivores peacefully (complex problems
require complex solutions)

Long term solutions need to be applied at
large scale, local solutions are ineffective

*
There are national (e.g. PACOBACE for the bear) and « T T

international protocols and projects (mostly funded ~ \4 /

by the EU, e.g. LIFE WolfAlps EU)

LIFE WOLFALPS E
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ZOONIVERSE

REAL SCIENCE ONLINE
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iNaturaIist e Explore  Communityv  More v Log In or Sign Up

PR 53809559

B8 @ Observations to Date

SIGN UP ® EXPLORE ©®

BJ Stacey - Shark Eye Snail from Essex County, Massachusetts, USA

CALIFORNIA iNaturalist is a joint initiative of the
% g‘agﬂ‘gé’; E‘?ggm‘i.uc Cali.fomia AcademY of Sc.iences and the
National Geographic Society.

www.inaturalist.org
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Pagina iniziale ornitho.it

Le Associazioni di ornitho.it

Sponsor

[l Le osservazioni

- Gli ultimi 2 giorni

- Gli ultimi 5 giorni

- Gli ultimi 15 giorni

- Le ultime rarita

- Tutti | miei dati

- Consultazione a piu criteri

- Sintesi giornaliera

- Fotografie e suoni

= Dati e analisi
- Vanessa atalanta 2018
- Rondone maggiore 2018
- Cincia mora 12-13

- Ciuffolotto trombettiere (ssp.)
17-18

- Lucertola muraiola 2017
- Geco comune 2017

- Volpe 16-17

- Scoiattolo ariaio 15-18

Alessio Martinoli [logout.

di ornitologi e birdwatcher
lie i li che hanno come
obiettivo lo studio, la conservazione degli uccelli, il birdwatching e la loro
promozione. Una parte delle osservazioni, specialmente le piu recenti, potrebbero
essere non ancora verificate. Ornitho.it si sta rivelando un prezioso str di
lavoro per la realizzazione dell'Atlante degli uccelli nidificanti in Italia e per quello
degli Uccelli in inverno. Dall'ottobre 2014 la piattaforma é utilizzata anche per

Rettili, Anfibi (in accordo con SHI), Libellule (in accordo con odonata.it) e
iferi terrestri, iferi marini, Chirotteri (in accordo con ATIt).
. . # 6 EURO
S /"N M PORTAL

mie segnalazioni in corso di verifica

~ Rondone maggiore , 10/3/2018, Buguggiate [32N 484 / 5071]

Le ultime novita

2018

domenica 21 genn; _t

CISO Day e Assemblea CISO: Varese - UNINSUBRIA - 24 febbraio 2018.

Gﬁ uccelli qele zone umidg !taiane tra passato e fptqm. Spunti per la conservazione nel 2018

www.ornitho.it

Casale Litta

giovedi 17 maggio 2018

Luna crescente (2 giorni)

sorge alle 7h41 e tramonta alle
3hi

Le osservazioni recenti :

visual ime se Fale]

giovedi 17 maggio 2018

Costa Volpino [32N 585 / 5073]
@ 1 Forapaglie macchiettato ™|
Fiume Serio, Ghisalba - Mozzanica (zona

umida
@ 2 Lodolai ™|

@ 1 Cigno reale ™|
Iseo [32N 580 / 5056]
@ 1 Forapaglie macchiettato ™|

@ 3 Fistioni turchi ™|
Riserva Naturale delle Torbiere del Sebino

Lame

@ 1 Falco pescatore ™|
@ 1 Lodolaio ™|

foce adda

@ x Topini ™|

@ 9 Fistioni turchi ™|

© 10 Morette tabaccate ™|
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Progetto PON Liceo «Crespi» Busto Arsizio (VA) — 2019
Mappatura flora alloctona in parco di cintura metropolitana
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