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Background 

 

Dr. Joshua Apte’s group has been taking highly resolved (1-Hz) measurements of BC, 

NO and NO2 in the San Francisco Bay Area using Google Street View cars for the past 

two years. Driving with the cars is planned out in polygons, shapes where every street is 

driven multiple times to provide high spatial coverage and enough temporal coverage. 

Each data point is snapped to the nearest 30m marker to provide discreet, fine-scale 

measurements along each street. Each polygon is covered a set number of times to be 

considered “fully covered,” ranging from about 15-40 complete drives. Each polygon 

represents a distinct land use and climate and eventually the data will provide the basis 

for a land use regression model (LUR). LURs predict air pollution based on land use and 

the Bay Area model will be one of the few to use such fine scale spatial data. This 

analysis will be a sort of preliminary LUR, allowing me to see if the land use regression 

results match what is expected. 

 

     
Figure 1: Group 1 (completed polygons) in light blue,       Figure 2: data points for one polygon Group 2       

(focus areas) in light red, Group 3 (possible additions)                    

in yellow, and Group 4 (deprioritized) in gray 

Land Use Polygon Count 

High-density commercial 3 

High-density mixed residential/commercial 5 

High-density residential 6 

Medium-density residential 13 

Medium-density commercial 4 

Medium-density industrial 1 

Medium-density mixed commercial/industrial 2 



Medium-density mixed residential/commercial 10 

Medium-density residential/industrial 2 
Table 1: Polygon Land use 

 

Climate Zone Climate Description Polygon Count 

14 Northern California's inland areas with some ocean influence 2 

15 Chilly winters along the Coast Range 9 

16 Central and Northern California Coast thermal belts 2 

17 Marine effects in Southern Oregon, Northern and Central California 33 
Table 2: Polygon climate area 

 

Preliminary Maps 

 

The first step in analyzing this data is to simply make maps of the air pollution. This first 

step is being done in a Matlab GUI that a postdoc in the group, Kyle Messier, has built. 

The GUI creates maps such as Figure 2, giving a preliminary look at the data. It also 

allows me to refine the data by number of drive days each point represents and to reduce 

the data through different functions, like by averaging all data at a marker that was taken 

in one drive pass and then taking the median of the averages. The GUI gives a lot of 

flexibility in visualizing the data before exporting it by allowing me to reduce the data in 

different ways. This is an important preliminary step to get a feel for the pollution levels 

in each polygon and the extent of spatial variability.  

 

I have been working on the completed (or mostly completed) polygons and the polygons 

in the focus area, of which there are 10 and 9 respectively. See Figure 1 for an image of 

the completed polygon locations. Tables 1 and 2 give the land use and climate categories 

the study aims to cover. 

 

Exporting Data 

 

I am now in the process of exporting data from Matlab to files to be read into GIS. With 

the GUI I can select each polygon and trim the data to include only the points in the 

selected polygon or export all data at once.  

 

Future Work 

 

I will use GIS to extract the covariates that represent each of the polygons and analyze 

descriptive statistics. Using GIS, I will be able to see how land use, climate, and 

demographic patterns are influencing air quality. I will need GIS data on all of the 

influencing factors, which is either available from my lab or I can get from national 

databases. Ultimately, this analysis will help to describe the concentration patterns we see 

within and between polygons and will give us a better understanding of what drives air 

quality in the Bay Area.  


