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Global forests represent one of Earth’s most important carbon reservoirs, yet they are increasingly impacted by repeated 
and long-term extreme weather events. After photosynthesis, soil CO2 efflux is the second-largest carbon exchange in 
terrestrial ecosystems, strongly influencing future climate trajectories. However, long-term observations of soil CO2 efflux 
remain scarce, creating critical gaps in our understanding of how forest soils will respond to continued climate variability.  
This master’s thesis addresses that gap by leveraging a decade (2012–2022) of soil CO2 efflux measurements in a mature 
Norway spruce stand, integrated with high-resolution meteorological data from the ICOS station in Tharandt. 
You will apply statistical time-series analyses to assess whether and how temperature and moisture controls on soil CO2 
efflux have shifted over time, testing how forest soils are adapting or becoming more vulnerable to warming trends and 
drought events. 
 
Tasks 

 Literature study on the topic of soil CO2 efflux under varying environmental conditions 
 Analyses of soil CO2 efflux data collected during the growing seasons 2012–2022 along with soil and atmospheric 

data 
 
Requirements 

 Ability and willingness to work with large datasets 
 Interest in statistical data analysis 

Supervision 
Prof. Dr. Natalie Orlowski                       
Prof. Dr. Matthias Mauder   
Dr. Luise Wanner                                            
Dr. Kyohsuke Hikino 
 
Contact: 
kyohsuke.hikino@tu-dresden.de 
 
You are welcome to write the thesis either in English or in German. 
If you are curious, don´t hesitate to get in touch! 
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