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Greenhouse gas emission measurements using mobile instrumentation 
Fully funded, 4-year PhD opportunity 
Supervisor(s): Dr Rebecca Fisher, Dr James France, Dr Dave Lowry and Prof Euan Nisbet, 
(Department of Earth Sciences, Royal Holloway University of London) 

 

Project Description: 

 
 

Measuring the UK’s greenhouse gas emissions will be a high priority as the country aims to achieve net 
zero carbon emissions. The Royal Holloway Greenhouse Gas research group has long experience in 
measurement of greenhouse gases in the UK and globally and in particular in the use of isotopes to 
understand changes in methane sources (e.g. Nisbet et al., Global Biogeochemical Cycles, 2019) and 
in mobile measurement to identify locations of large emissions (e.g. Zazzeri et al., Atmospheric 
Environment, 2015). However there is not currently a robust way of measuring fluxes at facility scale 
using atmospheric measurements. This project will build on the experience of the group and 
collaborators, using new instrumentation for mobile flux measurement. 
 
The PhD student will use and develop applications of Royal Holloway’s new mobile greenhouse gas 
measurement system MIGGAS (Mobile Integrated Greenhouse Gas Analysis System) which has 
recently been funded through NERC. The MIGGAS package includes vehicle mounted or field 
deployable laser spectroscopy analysers to measure methane and carbon dioxide fluxes, and allows 
characterisation of the methane source with ethane and methane isotope measurements.  
 
The MIGGAS instrumentation will be set up in early 2020 and the PhD student will be initially be 
involved in developing methods for flux measurement using eddy covariance and evaluating the 
performance of the methane isotope measurements by comparison against the high precision mass 
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spectrometry currently used in the Royal Holloway Greenhouse Gas laboratory. A drone mounted 
sensor system will be developed to allow 3D measurement. 
Once the instrumentation is set up it will be deployed on campaigns in the UK, to look particularly at 
industrial processes that are changing and may not be accurately represented in inventories such as 
biogas facilities. The project will lead to a better understanding of changing emissions in the UK. 
Questions to be considered include: How much are methane emissions from landfill declining? What 
are the methane and carbon dioxide balances from new fields of bioenergy crop? Emissions from the 
UK’s gas transmission and distribution networks will be a focus, building on current work being made in 
the United Nations Climate and Clean Air Coalition methane science studies. 
 
Accurate measurement and rapid decline in methane emissions will be essential if the UK is to achieve 
'Net Zero' carbon emissions by 2050. The results from the studies of emissions from different energy 
sectors (e.g. gas transmission and distribution, biogas, bioenergy) will directly inform government as 
plans are made for future energy provision. 

 
 
Detailed project plan: 
 
Initially the student will receive training in greenhouse gas measurement. This will include air sampling, 
flux measurement, use of laser spectroscopy instruments and mass spectrometry for isotopic analysis 
of methane, GIS and data analysis including plume dispersion modelling. Field deployable eddy 
covariance flux measurement will then be set up. Field testing of this will be local (first on Royal 
Holloway campus, and then at Alice Holt Forest Research site). Lightweight greenhouse gas analysers 
will be mounted on a drone to allow sampling in the vertical. The instrumentation will then be deployed 
to sites of industrial and agricultural emissions in the UK. Field campaigns will be carried out close to 
natural gas, biogas and agricultural sources to quantify emissions.  
The data will be used to calculate emission rates of methane from facility scale, allowing comparison 
with the emissions in the National Atmospheric Emissions Inventory which are not currently verified 
with atmospheric measurements. It is expected that the project will result in high impact journal 
publications and presented at international conferences. 
 
Benefits: 
 
This proposal is part of the multi-University, industry-funded Doctoral Training Centre in “The role of 
Geoscience in facing the low carbon energy transition and the challenge of net-zero”. The successful 
applicant will therefore be on a PhD programme with exceptional benefits including: 
 

• Fees and maintenance fully funded for 4 years.  
• Additional £20k of research support funding (e.g. for conference attendance).  
• 20 weeks of vocational training and industry links to enhance employability. 
• Links with multiple ongoing projects in the greenhouse gas research group working with 

international collaborators in this field. 
 

 
 

Please contact the lead supervisor directly for further details 
 

Rebecca Fisher at R.E.Fisher@rhul.ac.uk 
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