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Introduction: Soil Respiration (Rsoil) reflects the second largest CO2 flux in ecosystems next to 

photosynthesis. It can account for 60-90% of the total ecosystem respiration. Extreme weather 

conditions such as drought or heavy rain are expected to occur more frequently under climate 

change and might mediate temporal and spatial hotspots for the CO2 production within forest 

soils. Within the framework of the SFB 1537 “ECOSENSE” our aim is to quantify and explain rarely 

investigated spatio-temporal patterns of small scale heterogeneity of soil CO2 fluxes in a mixed 

forest stand. 
Material and Methods: Our forest site is located in southwest of Germany (Ettenheim) and 

consists dominantly of European beech (Fagus sylvatica) and Douglas fir (Pseudotsuga 

menziesii) growing on acid soils. For our soil respiration measurements, we are using a new 

mobile open-bottom chamber with a solid-state CO2 sensor which is controlled by a Raspberry 

microcomputer that is started using a smartphone or tablet. Our mobile system can be applied 

at many places providing a much higher spatial resolution than usually achieved. Spatio-

temporal patterns are assessed by repeated sampling of 30-40 plots. The temporal pattern is then 

analysed using a multiple-mixed regression model that considers not only tree distribution, soil 

properties but also weather and phenological parameters. 
Results: We measured bi-weekly throughout the wintertime (December 2022 – March 2023). 

Initial analyses showed a positive correlation between RSoil and air- and soil temperatures 

throughout the whole area, with soil temperature as the main controlling factor. A distinct spatial 

pattern in our model during the winter time is caused by Pseudotsuga menziesii and the amount 

of deadwood. 
Outlook: Our results confirm that temporal patterns are crucial for RSoil. We will continue our 

measurements throughout the next year to enhance our model with more information on the 

impact of extreme events and of seasonality. 

  




