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Introduction:  

 

The composition of the atmosphere is inextricably linked to emissions from and losses to the natural and 
anthropogenically perturbed biosphere. In recent decades there have been a number of proposed 
mechanisms through which emissions from the biosphere affect the microphysical and / or radiative 
properties of clouds such that they may significantly affect local or regional weather and thereby climate. 
Such effects may themselves regulate or control the emissions such that the interactions constitute a 
feedback. 

  
Project Summary:  

 

This PhD aims to investigate elements of such feedbacks using a range of experimental and modelling 
techniques. The particular interactions of interest are those involving primary or secondary aerosol 
particles emitted by natural or manmade sources, their transformation in the oxidising atmosphere and 
their influence of the properties of clouds under warm and cold conditions. In the Centre for Atmospheric 
Sciences, we have a unique set of capabilities that enable a directed and focused mechanistic 
investigation of individual processes or a holistic system-wide investigation. The successful candidate can 
make use of a selection of these facilities that include an aerosol chamber 
(http://www.cas.manchester.ac.uk/restools/aerosolchamber/) to create and photochemically transform 
mimics of biospheric primary and secondary particles, a cloud chamber 
(http://www.cas.manchester.ac.uk/restools/cloudchamber/) to form clouds on these particles and a suite 
of instruments to measure the properties of the particles and clouds. There is also the possibility to 
investigate the impacts of human activities by introducing man-made emissions such as engine exhaust 
or of natural processes by using emissions from plants. We use a range of modelling tools to simulate the 
experiments and can include the processes in large-scale regional models to explore their atmospheric 
impacts. This project provides substantial latitude for novel investigation and the flexibility to develop 
unique combinations of process scale experimental and modelling studies of the mechanisms along with 
regional predictions of the impacts of the interactions. 
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Experiment investigating emissions from birch and fig trees in our photochemical chamber 
 

 
 
Experiment investigating exhaust from a VW Diesel engine in our photochemical chamber 
 


