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Abstract 
 

The global carbon cycle plays a pivotal role in simulations of our future climate. Emissions of CO₂ 
from human activities are likely to continue increasing for the next two decades, and extra CO₂ will 

end up in the atmosphere (50%), oceans (30%), and terrestrial land biosphere (20%). The partitioning 

between these major reservoirs depends mostly on naturally occurring processes that vary and change 

along with climate. An example is the carbon uptake of the vast Amazon region, which has turned 

from a CO₂ sink to a CO₂ source during recent extreme droughts. The most recent one in 2016 was 

caused by the El Nino Southern Oscillation. To monitor and understand the impacts of natural and 

human induced changes in today’s carbon cycle is an important prerequisite to predict future changes. 

In this talk I will present the results of a number of currently ongoing carbon cycle monitoring efforts 

that aim to understand exchange of CO₂ at the Earth’s surface. Special attention will be given to the 

use of isotopes of carbon and oxygen to distinguish sources and sinks of CO₂. Also, the use of 

advanced data assimilation systems to “close the global carbon balance” from a top-down approach 

will be presented. Based on such an effort, recent research in my group suggests that models of the 

terrestrial biosphere using state-of-the-art representations of water and carbon exchange at the land-

surface, fail to reproduce atmospheric observations of CO₂ and δ¹³C in CO₂. Both their simulated 

water-use efficiency during droughts, and long-term response to elevated CO₂ should be questioned, 

and possibly improved before the next round of simulations for IPCC. 

 


