
Oral Presentation  

  
 

The contributions of Michael Raupbach to carbon cycle research 
 

Vanessa Haverd1, Pep Canadell1,2 

 

1CSIRO, Australia, 2Global Carbon Project 
 

Mike Raupach made exceptional contributions to carbon cycle research. His research early in his career 
served as a foundation for modern micrometeorology, and he later led groundbreaking studies on human 
perturbations to the global carbon cycle. 

Mike’s early work focused on understanding turbulent flows in vegetation canopies and the transport of heat, 
water, carbon dioxide, and trace gases. This work included the development of one of the first infrared 
hygrometers, which he used to take pioneering eddy covariance measurements of evaporation. Over a period 
of two decades, he combined field observations, wind tunnel experiments and theory to transform our 
understanding of the mechanisms governing the exchange of momentum and scalars (water vapour, carbon 
dioxide and heat) between plant canopies and the atmosphere at a range of scales. His theories of land-
atmosphere turbulent exchange are embedded in global land-surface models that directly affect climate 
prediction, and enable meaningful comparison with flux tower observations. 

Later in his career, Mike became a co-founding chair of the Global Carbon Project, a research program 
engaging hundreds of scientists, practitioners, and policy makers. During this period, his interests grew from 
purely biophysical analyses of carbon cycle fluxes to studies that measured human impacts as well. He 
excelled at integrative research, developing the “sink rate”, a diagnostic that relates carbon uptake in oceans 
and on land with the amount of excess atmospheric CO2, and an attribution approach to assign rate changes 
to underlying causes. Mike pioneered research showing how global carbon emissions were tracking the most 
carbon-intensive scenarios of the IPCC. He also identified how a century-old declining trend—an 
improvement—in the carbon intensity of the global economy had ceased as emerging economies took center 
stage in the growth of the global economy. 

Despite his growing interest in global scale problems, Mike maintained a passion for quantitatively 
monitoring the state of the Australian environment. He used model-data fusion methods to jointly constrain 
the land carbon and water cycles — work which led to the first comprehensive assessment of the Australian 
terrestrial carbon budget.  His work on the water-limited ecosystems that dominate Australian landscapes 
contributed to the recent recognition of the role of semi-arid regions in driving the large interannual 
variability of atmospheric CO2. 
During his last decade of research, Mike was a strong advocate for the scientific community to combine first-
class and societally relevant research. He examined relationships between emissions and economic 
development, contributions of urbanization to global carbon fluxes, drivers of greenhouse emissions, and 
responsibilities of nations to address mitigation and their commitments.  
In this talk, we will give an overview of Mike’s contributions to carbon cycle research, and focus on how they 
relate to current research on attribution of the land carbon sink 
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