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Sonnblick Observatory (data courtesy August Kaiser, ZAMG)  
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Temperature 

Maness et al. (2012) Nature Geoscience 



Temperature 

Jolly et al. (2005) Geophysical Research Letters 



Temperature 

Jolly et al. (2005) Geophysical Research Letters 



Temperature 

Hagedorn et al. (2010) Biogeochemistry 

Treeline 



Temperature 

8 March 2006 13 March 2007 

Study site Leutasch (Tyrol, Austria) 
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Snow melt and phenology 
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Data courtesy Matthias Themeßl (Wegener Center, University of Graz) 

DJF MAMJJA 

Spatial domain: Tyrol; 1961-1990 vs. 2021-2050; A1B scenario 
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Wohlfahrt & Mayr (unpublished data) 
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Elevation (m)        400                    1000                      2000 
MAP (mm)           1179                   1632                       918 
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PPT - ET ≈ Runoff 



 ~1875  

Photographs courtesy Erich Tasser (EURAC) 

Land-use change 
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Photographs courtesy Erich Tasser (EURAC) 
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Photographs courtesy Erich Tasser (EURAC) 
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Photographs courtesy Erich Tasser (EURAC) 
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β = 0.33, λE = 0.72 Rn  

β = 0.63, λE = 0.58 Rn   

β = 0.54, λE = 0.59 Rn   
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Conclusions 
 Global change has winners and losers 

 Global change is multi-factorial – our experiments need to be 
so too 

 Climate change x Land-use change interaction 

 Climate change: means vs. extremes 

 Ecosystem response to Global change is non-linear (regime 
shifts, switches, tipping points, …) 

 Global change surprises: watch out for the “unknown 
unknowns” 



Grazie per la vostra attenzione! 
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