





Areas covered with glacial
ice during the Pleistocene




SPENDING WINTER FARTHER NORTH Average S, January

As the temperature across the LS. has gotten warmer from 1966 temperature
to 2005, many bird species are spending their winters farther north, | In lower 48 states, 19662005
A degresss Faceriheit

Change in winter destination
20 species with the most movernem 5

@ Winter 1966-67 @ Winter 2005-06

n
FL]
. SHUCE Grouse ﬁ
Marbled murrelet -
L W' ap b1 s
Warnied
thih s Pine siskin ‘\
: -
I. . Ewﬁl
L ]
Il;!d-hmmdnmtm chickades

Steller's jay's % I

\

- Wild turkesy, 408 miles
.~ Purple finch, 433 miles

W00 20D
Mibes

Sounces: Audobon Socaty; HOAA

SEATTRE P









Vipera ursinii
(Meadow viper)

Body length: 40 -50 cm

Habitat: stony mountain meadows and
pasture beyond the wooded zone

Altitudinal range: 1700 -2700 m.a.s.l.



Sorex alpinus
(Alpine shrew)

Body length: 55 -85 mm

Body weight: 5 -12 gr

Habitat: Alpine meadows and rocky habitas
Altitudinal range: 600 -2500 m.a.s.l.



Chionomys nivalis
(European snow vole)

Body length: average 12 cm

Body weight: 25 -53 gr

Habitat: mountain rocky slopes
Altitudinal range: up to 4000 m.a.s.l.




HYPOTHETICAL SCENARIO

Given that all these species occur in Italy only at h igh
altitudes (generally in the elevation interval betwee n
1000 and 2500 m a.s.l.), can we expect remarkable rang e

contraction in these species due to climatic effect ?

If yes, are there any further impact of the decline of the

prey ranges on the predator ranges?



METHODS

Eight different modelling techniques in the R-based BIOMOD package
(Thuiller, 2003, Marmion et al. 2008, R Development Core Team,
2008), for the years 2020, 2050, 2080

1) GLM (McCullagh,1989)
2) GAM (Hastie & Tibshirani, 1990 )
3) CTA (Breiman et al., 1984)
4) ANN (Ripley, 1996)
5) MDA (Hastie & Tibshirani, 1996 )

6) MARS (Friedman, 1991)
7) GBM (Friedman, 2001)
8) RF (Breiman, 2001 )

Models use a disparate range of features, including PRESENCE-ONLY data,
PRESENCE vs ABSENCE data, and PSEUDOABSENCES data



Species distributions were obtained from CKmap database

A2a IPCC SRES scenario (the least extreme), as available in BIOMOD,
was used to predict climatic change effects at the sites where vipers and
small mammals live

A cell was predicted as suitable in future times
if at least 70% of the models had projected the species presence

All the modelled scenarios, for both species of vipers and for both
species of small mammals, in all the time slaces (2020, 2050, 2080),
gave a very good performance (0.8<AUC<0.97).



Potential extinction, and colonization rate, and th e total
Impact of climate change on species distribution
Extinction Colonization Tot range
rate (%) rate (%) change (%)
2020 51.72 22.72 -29.01
C. nivalis | 5050 54.97 25.35 -29.61
(snow vole)
2080 57.20 22.92 -34.28 <=
_ 2020 30.24 7.32 -22.93
S. alpinus [~ 51.46 3.90 4756
(Alpine shrew)
2080 79.02 0.49 -78.
2020 36.02 8.93 -27.09
V. berus | o050 36.60 8.07 -28.53
(adder)
2080 71.18 2.31 _-68.88
2020 58.33 20.83 -37.50
(\n{e-ago"vf'vir;';r) 2050 79.17 1458 -64.59
2080 85.42 10.42 ( -75). 0




Meadow viper - Snow vole

(58 occupied cells) (28 occupied cells)

C. nivalis

(9 occupied cells) (7 occupied cells)

V. ursinii



Adder — Alpine shrew

S. alpinus

V. berus



Adder — Snhow vole

C. nivalis

V. berus



Percentage of present and future potential distrib

of vipers overlapping with small mammals

utions

Timeslice V. berus - C. nivalis| V. berus-S. alpinus V. ursiniC. nivalis
Actual climate 0.76 A 0.96 0.79
2020 0.83 7V 0.88 \ / 0.62
2050 0.91 / \ 0.70 AL 0.59
2080 0.96 0.52 \/ 0.50




SUMMARY

All four high -altitude species are clearly susceptible to serious

decline in the next few decades

This study demonstrates the importance of consideri
component in predicting effect of climate change on
probability

This study demonstrates that there should be some ¢
prey -predator system

ng the biotic
extinction

ascade effect s on



The important thing to remember Is
that
we are not merely withesses of this
striking shifts.

We are the cause of them, and it Is
our responsabillity
to do all we can to mitigate them.

(The New York Times, February, 2009)



THANK YOU



