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The emissions of CO2 from fossil fuel combustion are the primary cause of 
climate change and the target of mitigation policies such as the UK’s 2008 
Climate Change Act. CO2 emissions are presently calculated using only 
accounting techniques, but it is possible that atmospheric measurements could 
provide an alternate method for estimating emissions.  
 
The net exchange of CO2 between the land or ocean surface and the atmosphere 
encompasses a complex mixture of both anthropogenic sources and natural 
sources and sinks, making fossil fuel emissions difficult to distinguish from other 
influences. Measurements of radiocarbon (14C, a heavy, unstable isotope of 
carbon) in atmospheric CO2 may, however, provide valuable clues about the 
magnitude of the UK’s man-made emissions. This is because fossil fuels, having 
been buried beneath the ground for many millions of years, do not contain 14C. 
Dilution of atmospheric 14C by fossil fuels can therefore be used as a tracer of 
anthropogenic activity. When combined with models of atmospheric chemistry 
and transport, 14C-CO2 measurements have the potential to be useful for 
determining the magnitude of the UK’s fossil fuel CO2 emissions. 
 
In this project, you will develop experimental facilities and methods for high 
precision measurements of radiocarbon in CO2 collected from various sampling 
sites around the UK at the new state-of-the-art Accelerator Mass Spectrometer 
facility at the University of Bristol. You will also work with the Met Office to 
develop atmospheric modelling techniques to estimate CO2 emissions using 14C 
observations and new statistical techniques. 
 
We are seeking an outstanding, highly motivated student with a very strong 
background in physical sciences who is keen to develop both an experimental 
and theoretical dimension to their work. The project will be supervised by Prof. 
Simon O’Doherty (Bristol), Dr. Matt Rigby (Bristol) and Dr Heather Graven 
(Imperial College London) and you will also work closely with Prof. Richard 
Evershed FRS (Bristol) and Dr Alistair Manning (UK Met Office). Funding for this 
project will be sought through the Natural Environment Research Council 
(NERC) GW4+ Doctoral Training Partnership. Please contact 
matt.rigby@bristol.ac.uk, s.odoherty@bristol.ac.uk and h.graven@imperial.ac.uk 
for further details. Formal applications must be received by 9th May 2014 at the 
latest, although preference may be given to outstanding early applicants.   
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Figure 1. Schematic of atmospheric CO2 measurements currently being developed to study CO2 

exchange in the UK. 


