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  The Biogeochemical Processes Division studies key processes and organisms that regulate the exchange of energy, water, and chemical compounds between ecosystems and their environments, and how these processes are affected by changes in climate and land use.

  
  Within this broad goal, the Department maintains a focus on processes that are critical to understanding feedbacks between the land carbon cycle and climate and where lack of fundamental understanding currently limits the ability to predict the role of land as a source or sink for carbon in the coming decades to centuries. Broadly, the research in the Department shares the common goal to investigate processes that control how long carbon resides in ecosystem compartments, at spatial scales that span organisms to landscapes. Because of the importance of carbon to living organisms in storing energy and building structures, these processes are also fundamental to the functioning of ecosystems and their response to change.  

At the organism (microbe or plant) scale, we investigate how environmental controls such as drought or substrate availability influence resource allocation and activity in ways that can alter the timescales of carbon storage. At the ecosystem scale, we investigate how biotic (e.g. community diversity) and abiotic factors (mineralogy or climate) alter land-atmosphere exchange and the timescales for stabilization or destabilization of C in soils. At the landscape scale, we assess how disturbance processes such as fire, drought, windthrow and herbivory, can alter ecosystem carbon stocks and cycling.

Approaches and Tools

Quantifying responses and feedbacks in complex, coupled systems requires a range of tools and approaches. Laboratory experiments manipulate individual factors such as temperature, biodiversity or nutrient availability to document how different components of the ecosystem respond to changing environmental conditions. We participate in large field experiments that manipulate biodiversity (Jena experiment) and disturbances such as fire (Tanguro experiment).  Field observations of gradients of biodiversity through land management (Biodiversity Exploratories), or windthrows (ATTO) provide long-term field ‘experiments’.  Links to our own Theory group, as well as other modeling groups in the Institute allow us to use our results to test theories/models of ecosystem/organism function. We also actively develop new analytical tools that allow us to evaluate the importance of processes across a range of spatial and temporal scales.
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      Free educational materials on current Amazon research

      
        
          February 21, 2024

      

    

    
      With "Mission ATTO", the research project ATTO sends German students from grade 8 onwards on a fictional research trip to the Brazilian rainforest.
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      “Live Fast, Die Young”: Agriculture is Transforming Entire Ecosystems

      
        
          February 16, 2024

      

    

    
      According to a new study, communities of organisms adapt collectively to grassland use.
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      Deciphering nature's climate shield: Plant diversity stabilises soil temperature

      
        
          December 12, 2023

      

    

    
      A new study shows a natural solution to mitigate the effects of climate change such as extreme weather events. Researchers found that a diverse plant community acts as a buffer against fluctuations in soil temperature. This buffer, in turn, can have a decisive influence on important ecosystem processes.
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    News from the Department
    

  April 2024:
Welcome to Peter Sander, who will support the group of Gerd Gleixner as a technical assistent.

August 2023:
We welcome Prof. Eric Gorgens, who is visiting for a month from the Universidade Federal dos Vales do Jequitinhonha e Mucuri in Minas Gerais, Brazil. He is working with Daniel Marra & David Urquiza-Muñoz to add analysis of forest structure using Lidar data to other information at ATTO project sites and to look for how wind throws affect structure changes and biomass loss and recovery after wind throws.

Congratulations to Sophie von Fromm, who defended her PhD thesis on August 29 at the ETH in Zürich. Sophie will be moving to the US, where she was awarded a Neukom Postdoctoral Fellowship at Dartmouth College.

July 2023:
A warm welcome to Alina Churiulina and Sigrid Günther who will support the groups of Jianbei Huang and Gerd Gleixner as technical assistants.
Welcome also to Kai Wang and Yuedan Zhao, who will be with us for the next six months as guests of Jianbei Huang.
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