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Neustift (L. Hörtnagl) 



Warming up ... 

FAQ 3.1 Fig. 1, WG1 IPCC, 2007 

In
tro

d
u

c
tio

n 



Plant development and temperature 

Menzel et al. (2006) 
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Change in onset, end and duration of growing 
season 

Jeong et al. (2011) 
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Does this lead to more net CO2 uptake? 

Piao et al. (2008) 

Dragoni et al. (2011) 
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  Quantify the sensitivity of the off-season CO2 exchange 

 of a seasonally snow-covered ecosystem to temperature. 

  Predict off-season CO2 exchange under warmer future 

 conditions.  

  Determine limits of warming effects on growing season 

 length and off-season CO2 exchange imposed by day 

 length.  
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Objectives 



Study sites 

Neustift 

Innsbruck 
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Neustift (L. Hörtnagl) 

Study site 

• temperate mountain grassland 
• MAT 6.5°C, MAP 852 mm 
• 3 cuts/year 
• CO2 and energy flux measurements: 2001-ongoing 
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Overview of CO2 exchange 

Wohlfahrt et al. (in preparation) 
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Overview of CO2 exchange 

Wohlfahrt et al. (in preparation) 
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Spring and autumn CO2 exchange 

Wohlfahrt et al. (in preparation) 
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Limits to warming effects 

Wohlfahrt et al. (in preparation) 
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Model validation 

Wohlfahrt et al. (in preparation) 
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Climate scenarios 
(A1B scenario, 1961-1990 vs. 2021-2050)  

Wohlfahrt et al. (in preparation) 
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Simulated off-season CO2 exchange 

Wohlfahrt et al. (in preparation) 
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ETHZ-CLM 



Off-season CO2 exchange 

Wohlfahrt et al. (in preparation) 
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  Grassland off-season CO2 exchange resilient against 

 climate change scenarios predicted up to 2050. 

  End of CUP is determined by timing of final cut – will 

 farmers adapt management in future? 

  Advancement of start of CUP minor under climate 

 change scenarios. 

  A critical day length exists below which no net carbon 

 gain occurs no matter what the temperature is.  
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Take-home message 
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