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Importance of ecological 

connectivity in the Alps
• Global decrease of species richness [1-2] 

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

• 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]

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

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

Acknowledgements

We would like to thank Guillaume Costes, Florian Jurgeit, Rayna Harizanova, Corrado 
Teofili and Carolin Klar for providing data. The work of all experts participating in and 
contributing to the workshops  was highly appreciated. Pia Anderwald and Felix Knauer 
we would like to acknowledge for their support in statistics. A big thank you goes to Maja 
Rapp for her support in designing and creating the CSI indicator layers. 
The Alpbionet2030 project was co-financed by the New Regional Policy NRP (SECO) 
of Switzerland and the Interreg Alpine Space Programme of the European Regional De-
velopment Fund.

References
[1] Estes, J.A., Terborgh, J., Brashares, J.S., Power, M.E., Berger, J., Bond, W.J., 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, F., 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] Körner, 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., Dirnböck, T., Ertl, S., Fischer, A., Lenoir, J., Svenning, J.-C., Psomas, A., Schmatz, D.R., Silc, 
U., Vittoz, P., Hülber, K., 2012. Extinction debt of high-mountain plants under twenty-first-century climate change. Nat. 

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.
[10] 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 V002.
[12] Bohn, U., Neuhäusl, R., Gollub, G., Hettwer, C., Neuhäuszlova, Z., Raus, T., Schlüter, H., Weber, H., 2003. Karte der 

Development of indicators
Develop a spatially explicit set of indicators that 
determine ecological connectivity by applying 
the following procedure:

 

Comparison to species data
Data

Species presence data from France (GBIF [15]), 
Slovenia (Natura2000 data [16]) and Switzerland 
(data on red 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. 

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.

Conclusions
• high-alpine areas most suitable for functioning 

of ecosystems

• marked obstacles in the inner-alpine valleys 
and the areas surrounding the Alps
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Aims
• Provide an overview on ecological connectivity 

in the European Alpine macro-region

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

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

Data Corine Land Cover 
dataset 2012 [10]

 ASTER Global Digital 
Elevation Model [11]

 Map of natural 
vegetation of Europe 
[12]

Method  Classification of 
landcover dataset, 
reclassification of 
forested areas

ENV

Data World Database on 
Protected Areas WDPA 
[8]

 regional datasets

Method  Classification of 
protected areas based 
on their legal protection 
status.

FRA

Data OpenSteetMap dataset 

Method  Calculation of effective 
mesh density [9]

POP

Data Population density grid 
covering the European 
Union [13]

 Swiss population density 
grid [14]

Method  Classification of 
landcover dataset, 
reclassification of 
forested areas

TOP

Data ASTER Global Digital 
Elevation Model [11]

 
Method  Mean of classified slope 

and altitude

Literature review on

important factors

Expert workshops on 

important factors

Collocation of results

Literature review on

individual factors

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

Collocation of results

Proposition of indicators (methods, data 

and classification scheme)

Spatial analysis

• Land use (LAN)

• Environmental protection (ENV)

• Population pressure (POP)

• Fragmentation (FRA)

• Altitude and topography (TOP)

Classification of spatial analysis results 
from 0 (poor suitability as an ecological 

continuum) to 10 (high)


