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ABSTRACT 
 
Over the past two decades we have learned through observational epidemiological studies 
that increases in air pollution are associated with increases in several adverse health outcomes 
(asthma to heart attacks).  Typically, the weak link in these observational studies is the 
pollution exposure characterization, as most pollutant induced health effects studies have 
only measured the levels at one urban site and not necessarily even continually.  Pollutants 
originate from numerous types of sources (from brake pads to barbeques to atmospheric 
reaction).  The ambient mixture of pollutants is incredibly chemically complex, in addition, it 
changes with time and location.  To say that characterization of a city’s air pollution is non-
trivial is an immense understatement.   
 
Dr. Hannigan’s group has focused their research efforts on this weak link - improving air 
pollutant exposure characterization.  Multiple pollutants have been linked to adverse health, 
and their efforts have explored several pollutant types, from ozone to particles.  These efforts 
include projects designed to push our measurement techniques from one expensive urban 
ambient monitor to multiple outdoor monitors and even down to wearable monitors.  The 
group’s newest project will be pushing that even further, giving anyone interested the power 
to assess their own air quality exposure.  In addition, improving health involves more than 
identifying problematic pollutants, the origin of those pollutants needs be determined and 
then control technologies and strategies need to be developed and assessed.  Across all of the 
group’s projects origin determination has been a central task.  An overview of these research 
efforts will be presented with potential graduate student opportunities highlighted. 
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