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124 million people in the United States live in counties that exceed one or 
more national air quality standards (EPA, 2013). This constitutes roughly 1/3 
of the United States population. Additionally, people who reside in areas 
characterized by a lower mean socioeconomic income are exposed to 1.5 
times more air pollutants than others (Bell and Ebisu, 2012). Countries like 
China and India that have higher levels of air pollution experience 
corresponding increases in health problems like cardiovascular disease,  lung 
disease, and asthma (Chen et al., 2004). It is evident that we must devote 
more resources and effort to the monitoring of air quality and the mitigation 
the harmful effects of air pollution. This project seeks to (1) place air quality 
sensors (Figure 1)  around major cities in the United States (Figure 3) to 
effectively monitor air quality under different environmental conditions, (2) 
promulgate and disseminate air quality information to the public through 
interactive touchfoils (Figure 2), and (3) assess how different environmental 
(i.e. temperature, tree cover), physical (proximity to highways, traffic 
congestion), and social factors (income, ethnicity) can impact the quality of 
air in a neighborhood.  
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Figure	  1	  (top):	  Air	  Quality	  Eggs.	  	  
Figure	  2	  (le0):	  Example	  of	  portable	  
touchfoil	  interfaces	  featuredin	  public	  
loca;ons.	  	  
Figure	  3	  (bo3om):	  map	  depic;ng	  ci;es	  
involved	  in	  the	  project	  and	  their	  2007	  
popula;ons	  as	  scaled	  circles.	  	  	  

Many relevant data sources, data analysis methods, and data collection techniques were used  in conjunction with GIS during stages of  this project.  These data are summarized in Table 1:  

Various	  metrics	  maps	  

Time	  series	  of	  aq	  in	  a	  day	  
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Abstract	   Results	  
Using GIS, we are able to portray spatial concentrations of harmful pollutants (Figure 4a, 4b) recorded by air 
quality eggs throughout Waltham, Massachusetts. We can then examine correlations between air quality and 
environmental metrics like tree cover, (Figure 4c)  or socioeconomic demographics like income and race.  

We can also examine changes in spatial concentrations of pollutants like NO2 over various timescales 
(Figure 5), and try to determine what environmental or physical conditions cause these changes. By 
conducting a demographic analysis, we can also determine which socioeconomic groups are at higher risk.  

Air quality data collected by the government is sparse. There are 
only 3,000 ambient air and deposition monitoring networks in 
place to monitor major pollutants in North America (National 
Science and Teaching Council: Air Quality Research 
Subcommittee, 2013). This number of monitoring stations 
translates to an average of only one sensor per 1,200 square miles 
(EPA fact sheet). Local air quality can exhibit significant 
variability (Figure 5), and The Know Your Air project has the 
potential to significantly improve air quality monitoring and 
awareness in many major metropolitan areas across the United 
States. By engaging local residents with touchfoil technology and  
encouraging them to host air quality eggs, information about air 
quality will be more effectively disseminated to United States 
citizens. An independent network of air quality data can be 
updated in realtime and shared among individuals, institutions and 
researchers for further societal benefit.  

Discussion	  and	  Conclusions	  

Future	  Work	  
To date, these analyses have only been performed in Waltham, 
MA. The long term plan for the Know  Your Air Project involves 
incorporating additional cities into the current project framework . 
Collaborators from educational institutions  and/or governmental 
agencies have been established in Boston, MA, Los Angeles,  CA, 
and Kansas City, MO. Potential collaborators have been identified 
in Louisville, KY, and Pittsburgh, PA and discussions/logistical 
talks are under way. Another critical aspect of this project involves 
communicating scientific information to the general public by (1) 
teaching urban youth how to conduct GIS analyses via the College 
Bound Program at Boston College, and (2) encouraging city 
residents to host and maintain air quality eggs and learn about air 
quality in the process. Eggs are currently being distributed in the 
city of Boston (Figure 6).  

Figure	  6:	  Map	  of	  Boston	  ,	  
MA	  and	  surrounding	  
metropolitan	  area	  
depic;ng	  highways	  (red),	  
roads	  (black	  lines),	  parks/
green	  spaces	  (green	  
polygons)	  ,	  and	  proposed	  
Air	  Quality	  Egg	  loca;ons	  
(yellow	  circles).	  	  
Distribu;on	  of	  eggs	  began	  
in	  March,	  2014	  through	  
the	  Boston	  College	  Lynch	  
School	  of	  Educa;on.	  	  

Figure 4: (A) Ozone concentrations recorded by air quality eggs in Waltham, MA on September 24, 2013 at 11:00 am. (B) Dust 
concentrations recorded by air quality eggs in Waltham, MA on September 24, 2013 at 8:00 am. (C) Tree cover in Waltham, MA 
according to USGS satellite data flown in 2006.  

Figure 5: Maps depicting relative concentrations of nitrous oxide (NO2) on a cool and cloudy day in 
September 2013. There are increased levels of NO2  adjacent to the interstate (denoted by red lines). 
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