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Importance of ecological
connectivity in the Alps

e Global decrease of species richness [1-2]

e Mounting evidence that biodiversity loss alters
the functioning of ecosystems [3]

e Mountain ecosystems such as the European
Alps exhibit high species richness wherefore
they are crucial for global biodiversity
conservation [4]

* Species loss due to climate change [e.g. 5]

e Ecological connectivity important to allow for
movement due to climate change [6]

e Genetic connectivity in the protected area
network of the European Alps is not sufficient
to protect vulnerable species [7]

Aims

* Provide an overview on ecological connectivity
in the European Alpine macro-region

e Assess the entire landscape with regard to its
suitability to contribute towards protecting
and maintaining functioning ecosystems

e Support the decision-making process for
policy development and implementation on
landscape planning

Development of indicators

Develop a spatially explicit set of indicators that

{ENV (envirLCJnmentaI
protection)

IFRA (fragn;entation)

'LAN (land use)
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EURCPEAN REGIONAL DEVELOFMENT FUMD

World Database on
Protected Areas WDPA

8]

regional datasets

Viethod Classification of

FRA

Data

protected areas based
on their legal protection
status.

OpenSteetMap dataset

Viethod Calculation of effective

LAN

Data

mesh density [9]

Corine Land Cover
dataset 2012 [10]
ASTER Global Digital
Elevation Model [11]
Map of natural
vegetation of Europe
[12]

Viethod Classification of

landcover dataset,
reclassification of

determine ecological connectivity by applying
the following procedure:

Literature review on

important factors
I

Expert workshops on
important factors

A 4

Collocation of results
:

p
e | and use (LAN)

e Environmental protection (ENV)

e Population pressure (POP)
e Fragmentation (FRA)
\. Altitude and topography (TOP)

Literature review on

individual factors
+

Proposition of indicators (methods, data

and classification scheme)
+

Expert workshops on the definition of the
indicators (methods and classification)

A 4

Collocation of results

v

Spatial analysis
it
Classification of spatial analysis results

from O (poor suitability as an ecological
continuum) to 10 (high)
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Data sources: SNP, J

forested areas

POP R e e A POP

(Population pressure) RS

Data sources: SNP, J

I TOP (altituLde and
topography)

Data sources: SNP, J

References

[1] Estes, J.A., Terborgh, J., Brashares, J.S., Power, M.E., Berger, J., Bond, W.]., Carpenter, S.R., Essington, T.E., Holt, R.D.,
Jackson, J.B.C., Marquis, R.J., Oksanen, L., Oksanen, T., Paine, R.T., Pikitch, E.K., Ripple, W.J., Sandin, S.A., Scheffer,
M., Schoener, T.W., Shurin, J.B., Sinclair, A.R.E., Soulé, M.E., Virtanen, R., Wardle, D.A., 2011. Trophic Downgrading
of Planet Earth. Science 333, 301-306.

[2] Pimm, S. L., Jenkins, C. N., Abell, R., Brooks, T. M., Gittleman, J. L., Joppa, L. N., Raven, P. H., Roberts, C. M., Sexton,
J. O., 2014, The biodiversity of species and their rates of extinction, distribution, and protection, Science 344(6187).

[3] Isbell, E., Cowles, J., Dee, L.E., Loreau, M., Reich, P.B., Gonzalez, A., Hector, A., Schmid, B., 2018. Quantifying effects
of biodiversity on ecosystem functioning across times and places. Ecology Letters 21, 763-778.

[4] Korner, C., Spehn, E., 2002. Mountain biodiversity: A global assessment, Parthenon Pub. Group, Boca Raton 14, 336.

[5] Dullinger, S., Gattringer, A., Thuiller, W., Moser, D., Zimmermann, N.E., Guisan, A., Willner, W., Plutzar, C., Leitner, M.,
Mang, T., Caccianiga, M., Dirnbock, T., Ertl, S., Fischer, A., Lenoir, ]J., Svenning, J.-C., Psomas, A., Schmatz, D.R., Silc,
U., Vittoz, P., Hiilber, K., 2012. Extinction debt of high-mountain plants under twenty-first-century climate change. Nat.

+15° E 49° 50' N

0]
o)) 60 -
]

Data Population density grid
covering the European
Union [13]
N Swiss population density
icator value grld [14]

Viethod Classification of
landcover dataset,
reclassification of

_ forested areas
Indicator value

10
a9
N 8

= TOP

+15°E 49°50' N & co-

Data ASTER Global Digital
Elevation Model [11]

40-

20-

0- B— | ]

! I | I I | I

é 34567 89 TIO
Indicator value

Vethod Mean of classified slope
and altitude

Indicator value

10 6 2

9 5 mm1

N 8 4 Wm0
3

g ./

Clim. Chang. 2, 619.

[6] Heller, N.E., Zavaleta, E.S., 2009. Biodiversity management in the face of climate change: a review of 22 years of recom-
mendations. Biol. Conserv. 142, 14-32.

[7] Schoville, S.D., Dalongeville, A., Viennois, G., Gugerli, F., Taberlet, P., Lequette, B., Alvarez, N., Manel, S., 2018. Preser-
ving genetic connectivity in the European Alps protected area network. Biol. Conserv. 218, 99-109.

[8] UNEP-WPMC, 2017. The World Database on Protected Areas (WDPA) Oct. 2017 ed.

[9] Moser, B., Jaeger, J.A., Tappeiner, U., Tasser, E., Eiselt, B., 2007. Modification of the effective mesh size for measuring
landscape fragmentation to solve the boundary problem. Landscape Ecology 22, 447-459.

[to] EEA, 2016. Corine Land Cover (CLC) 2012, Version 18.5.1.

[11] NASA, METI, AIST, Japan Spacesystems, U.S./Japan ASTER Science Team 2011. ASTER Global Digital Elevation Mo-
del Vooz.

[12] Bohn, U., Neuhiusl, R., Gollub, G., Hettwer, C., Neuhduszlova, Z., Raus, T., Schliiter, H., Weber, H., 2003. Karte der

[14] BfS, 2016. STATPOP201 5. Bundesamt fiir Statistik, Bern.

Comparisonto species data
Data

Species presence data from France (GBIF [15]),
Slovenia (Naturazooodata[16])andSwitzerland
(data onred listed species of national data centers

[17]).
Method

Binomial generalized linear models were
calculated for each species and regional dataset
to predict the influence of the CSI indicators on
their presence. Model averaging was performed
on all models, which resulted in an output
with averaged estimates and relative variable
importance values.

Helative Variable Importance

Grouped by taxonomic class

Proportion of indicafors identified as important
ies presence

'n' shows number of specias per group

"
Bt

Mammalia
n=23y3a)

Inaeat
(M= 131)

n 2555
Amphibia
(= 14)

Spha{%ni::%i;.ida
Pﬁfpuﬁ}iﬂﬁi‘g}a
P'?HHE%?E’
Marchantiopsida
(n=7)
Magpolggsida
ernnﬁr::n?;da
s
JjngErma{rra‘ninﬁida
Evﬁc}p_si
Anth id
ﬂcl{ErqcznﬁGl a

0%  100%  200%  300%  400%
Proportion of indicators

CSl indicators: BBIENV © FRA  LAN B TOP B POP
Source: FIWI

Predictions were calculated for the indicators
using the averaged models.

Area under the curve (AUC) were extracted
from the averaged models to access model
performance.

Model AUC by taxonomic class:
Area under the curve (AUC) for averaged logistic regression

PRESENCE ~ ENV+FRA+LAN+POP+TOP

'n’ shows the number of presence data points
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Conclusions

e high-alpine areas most suitable for functioning
of ecosystems

e marked obstacles in the inner-alpine valleys
and the areas surrounding the Alps
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