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Project Overview: 
The annual variation in atmospheric CO2 levels is primarily driven by the terrestrial 
carbon cycle and is influenced by climatic factors such as temperature and 
precipitation. These fluctuations are further shaped by climate modes like El Niño and 
by long-term climate change. Understanding these inter-annual variations (IAV) in CO2 
is crucial for assessing the biosphere's carbon uptake and release in response to 
shifting climatic conditions. 

This MSc project will leverage long-term XCO2 satellite data (2009–2023), which have 
been integrated into an atmospheric inversion system to determine CO2 fluxes at the 
continental scale. The research will also use Dynamic Global Vegetation Models 
(DGVMs) to identify the climatic drivers behind these variations. The project aims to 
provide valuable insights into the contributions of different regions to CO2 flux 
variability and global uncertainty and improve predictions of the carbon cycle in future 
(Bastos et al.,, 2020; Metz et al., 2023; Metz et al., 2025). 

Skills and Requirements: 

• Programming skills in Python 

• Background in environmental physics  

• Interest in understanding the carbon cycle’s response to climate variability  
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