From vegetatlon cover to the reactlon of smgle plant

species: What can GLORIA already tell us about the effects of
climate warming on alpine vegetation?
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= Increase of species numbers at mountain summits
(Steinbauer et al. 2018, Carilla et al. 2018)

- Thermophilization of summit flora

ELEVATION GRADIENT




M universitat
M innsbruck

Long-term monitoring

Institut fir Botanik und
Botanischer Garten

= Increase of species numbers at mountain summits
(Steinbauer et al. 2018, Carilla et al. 2018)

Nival/
subnival
ecotone

- Thermophilization of summit flora

ELEVATION GRADIENT

TIME GRADIENT ~ 15 years

- Threat for cold adapted species through competitive displacement or
physiological problems (Lamprecht et al. 2018)

— Increase in vegetation cover?
= Increase of competition in dense communities?



M universitat
innsbruck

Institut fir Botanik und
Botanischer Garten

Stuttgart $ Ingolstadt
i Nancy ® '3 S
Grand £ st . Str asbourg ,_‘;v:
- s 1

Reutlingen fg .
° PAL Augsburg § Aust
Baden-Wuerttemb erg 3 . Bihz et s ,UJ na
. 2 St Polten o
St \ Munich (Tl . ("o
l‘,;'vzscal_; \I o 3 “=.UpperAustrna E Vierina=s=
e Lok } N & \
Al b’ g ST e
,Jl N\ 5y : Salzburg ¢ jf -th
T /_J" -~ Al ¥ ? ( —‘.\L-\ < = —~ \l3<
A% Bregenz ¢ ‘\ ') AL o O
p - o \ﬁ‘{" “A —/.
P B esancon Zurich® Vorariber - nTsbruck " Saizburg: | Ayl &
Besancon A a 5 “AUSTRIA , 5
\%_ e ~ Graz }
Bern - . \\,/‘:‘ "‘j\ j Pl - \
- < - \__’ /
\'\ I)V
o Carinthia \
~ : C fji—« « Klagenfugts
% Manbor ®
. rentino-Alt A
7-\' a5 g - Adige 3 ,;/ 3 VE
A } \1 e SLOVENIA
o - ,
% & Trento g Y Knuli-Vene z1a
' . o 1t e I Gidilia Ljubljana’,
& R i Zagreb’
n ‘T""T! / \‘\-""“‘l agreb’
v”‘ o J Veneto L\
P;rmnal
ne Radua
es Grenaoble / .
L)
ok furin 3 calcareous regions
S=TIce ~"". Piemonte
[
e 0 .
K Swiss National Park (SN1)
~C%% Gap
{ o
g Hochschwab (HSW)
o ST
< L%
a1y Provence-Alpes- ars DOIOmIteS (ADO)

COte d Aaur



M universitat
innsbruck

Institut fir Botanik und
Botanischer Garten

Vegetation cover

VAL

Vegetation (%)
wn ~
o (8]

N
m

0
0

Survey

250 500
Distance Treeline (m) ***
b -

_ Resurvey

Silicate: VAL, SN2 & TEX; o/
!Calcareous SN1, ADO & HSW g8

750

A
o

Ve‘getation (%) )

N
(8]

‘J' ‘

~
(5

Distance Treeline (m)***

P

Zurich'®

>
/‘l’g‘( 1
\ yr‘rw:-'"‘m

‘VadJ Z4

BWITZE RL.AND,v," .
.

-

Trentino-Alt

Adige

I(c-n 0

0 250 _500

Distance Treeline (m) *xx

750

2,

TEX TEX
SN1 - 4071
g survey** ths survey* %
AL ENE o
75 survey . ® ~ ?30 o ST
= -E’ é’ : treeline *
S B 520
5§20 - 5
8’) §25 survey X 10 f A,Ubl’ a
g 25 treeline. Polt:-r‘. :’_"n]
Vlenna‘." Y
0 250 500 780t T 0 ( )250 500 750
IStance lreeline (M)
0 250 500 750

e

5 —\l 5
\'.‘*'/
“AUSTRIA

Tisbruck

Cannthi z

~
o

Kriuli-Vene zaa
Giuli a

[8)]
o

Vegetation (%)

N
m

=7 0

i 0 250 500 750

o Distance Treeline (m) #xx
550 A ‘
@

S

>25

0 250 500
Distance Treeline (m) sxx

World Imageryé&ﬁret al. 2019
/3aNn Marino
A )

~



M universitat
innsbruck

Institut fir Botanik und
Botanischer Garten

Freaburg 1m| !
Breisgau Austria (
- A 3 ‘ 4

B esancon

A
.

LN

Cannthia j
« Kla genfugt/

Manbor

SLOVENIA

Ljubljana’,

Jurin

; CROATIA

Biemonte
s

»

“Wsilicate: VAL, SN2 & TEX;
fCalcareous: SN1, ADO & HSW

COte d Aaur

d 25 50 75 1000 25 50 75 100 World Imagery-é.\gﬁfetal. ZOi
Vegetation (%)



»

eNVIRON,,
N &y

Reaction of single plant species
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Outlook — Analyses of transects
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— Species of high conservation priority

— Habitats of high conservation priority




