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Vegetation Mapping: CHANGES 1953-2003-2018
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Analysis of the phytosociological relevés:
143 relevés (2003)
143 relevés (2018)

Total Cover Change 2003-2018

 Median 
 25%-75% 
 Min-Max 2003 2018
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Analysis of the phytosociological relevés (2003-2018)



Species Richness per Relevés

 Median 
 25%-75% 
 Min-Max SR2003 SR2018
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Analysis of the phytosociological relevés (2003-2018)



Species Richness/Elevation 2003-2018
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Analysis of the phytosociological relevés (2003-2018)
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Analysis of the phytosociological relevés (2003-2018)

0

10

20

30

40

50

60

PERSISTENT NEW EXTINCT

Sp
ec

ie
s 

N
um

be
r

SPECIES TURNOVER 2003-2018

PIONEER SNOWBEDS WETLANDS
GRASSLANDS SHRUBLANDS COMPANIONS



0

500

1000

1500

2000

2500
A

nt
.a

lp
C

ir.
sp

i
D

or
.c

lu
G

eu
.re

p
C

ar
d.

re
s

A
nd

r.a
lp

Sa
x.

ex
a

Sa
x.

op
p

A
ra

b.
ca

e
H

ut
ch

.a
lp

Li
g.

m
ut

So
ld

.p
us

G
na

.s
up

Sa
g.

sa
g

C
ar

x.
ni

g
Er

i.s
ch

z
C

ar
x.

bi
c

Le
o.

he
lv

C
ar

x.
se

m
p

Eu
p.

m
in

Fe
s.

ha
l

Ph
y.

he
m

Tr
if.

al
p

H
ie

.g
la

Pu
ls

.a
lp

Ve
r.b

el
l

G
al

.a
ny

B
ar

t.a
lp

C
am

p.
b…

Er
ig

.u
ni

C
al

r.a
ca

R
ho

d.
fe

r
A

lc
h.

fis
s

G
en

t.c
a…

Le
on

t.m
…

Si
l.v

ul
g

C
ov

er
ag

e 
In

cr
ea

se
 (%

)

Persistent Increasing 2003-2018

Analysis of the phytosociological relevés (2003-2018)

Only 32 (of the 122) persisting species are increasing their coverage



Analysis of the phytosociological relevés (2003-2018)
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84 (of 122) persisting species are decreasing their coverage



• Vegetation is showing fast responses to climate change with an 
acceleration in the last 15 years

• CC impacts prosecute at different ecological levels from species
to community to landscape

• The limited impacts detected above 2600 m in 2003 were due to 
permafrost degradation, providing a barrier to upward migration

• Permafrost degradation is now occurring at higher elevations (> 
2800 m) and its limitation is less effective, allowing vegetation
development

• Snowbeds are retreating and being sustituted by wetlands
(probably due to earlier snowmelting)

• Shrub encroachment is prosecuting at higher elevations
• Trees are now colonizing the area where shrub expanded in 1953-

2003

Conclusions
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