
How Important is HONO for Urban Air Quality ? 
Supervisor: Dr William Bloss (lead); Dr Francis Pope          Contact: w.j.bloss@bham.ac.uk 
 
Summary   
Understanding the behavior of atmospheric pollutants is key to developing effective strategies to improve 
air quality and hence health.  A major challenge for most urban areas of the UK is NO2, where levels 
exceed air quality objectives, and have not fallen as expected in recent years.  One possible explanation for 
this behaviour is nitrous acid (HONO).  HONO is known to be produced on surfaces (e.g. buildings, aerosol 
particles), with emissions increasing with solar UV illumination; HONO is also known to be emitted directly 
from vehicles and/or formed in vehicle exhausts – but the importance of both processes is not currently 
understood.  This is important, as in the atmosphere HONO is rapidly photolysed to produce NO (leading to 
NO2), and OH (the key atmospheric oxidant); HONO may also be detected as NO2 by common air quality 
monitors.  The aim of this project is to identify the sources and constrain the importance of HONO in the 
urban atmosphere, through field measurements and process studies.  The project will use a new LOPAP 
HONO monitor (unique in the UK) to measure ambient HONO abundance at a range of field sites, and to 
explore its production from representative surfaces.  In related experiments, the Cavity Enhanced 
Absorption Spectroscopy approach will be used to measure HONO emissions from vehicles.  These data 
will be used together with box models of atmospheric processing to assess the importance of HONO for UK 
urban air quality, providing both new scientific understanding, and results which can directly support applied 
policy advice.  The project will be supervised by Dr Bloss, with day-to-day support available from other 
researchers currently working in the group (see www.atmos.bham.ac.uk); the researcher will also be able to 
contribute to our current NERC-funded work to measured atmospheric ozone production rates, including 
chamber experiments in Orleans (France) and field measurements in the UK and in Hohenpeissenberg 
(Germany).   
 
Background, Support and Training  
A background in chemistry, environmental science or physics (or 
equivalent) is required.  Full training in the specific field 
measurement techniques and modeling will be provided, with day-
to-day help and guidance available from other researchers currently 
working in the group (see www.atmos.bham.ac.uk).  Depending 
upon their background, the Doctoral Researcher will also attend 
selected modules from MSc courses in Applied Meteorology & 
Climatology and Air Pollution Management & Control, taught within 
the School, which will provide broader context to the project. They 
will be trained in an interdisciplinary environment, and will be able to 
collaborate with colleagues whose interests span environmental 
chemistry, meteorology, climatology, atmospheric chemistry and air 
quality.  They will be encouraged to make use of the development 
opportunities across the CENTA consortium, and to attend the 
NERC NCAS summer school on Atmospheric Science in the first 
year of their project. The student will be supported in preparing their 
results for publication, both internally, and in academic journals and 
at national / international conferences.  
 
For more information, please contact Dr William Bloss, w.j.bloss@bham.ac.uk 
 
 
 
Applicants should apply via 
http://www.birmingham.ac.uk/postgraduate/courses/research/gees/environmental-health-risk-mgt.aspx 
where they should click on ‘Apply now’ and choose the option ‘PhD in Department of Division of 
Environmental Health and Risk Management’ and give the PhD title in the ‘Funding details’ section of the 
online application. 
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