
 The MBTA’s Fairmount Commuter Rail line traverses the Boston 
neighborhoods of Dorchester, Roxbury, Mattapan, and Hyde Park, providing 
public transit access to downtown Boston for some of Boston’s most isolated 
neighborhoods. The Fairmount Commuter Rail line has been the subject of much 
contention and advocacy, as it serves areas of Boston with high concentrations of 
Environmental Justice communities with limited public transportation options. 
Neighborhoods adjacent to the Fairmount Line  have among the highest average 
commute times in Boston, lowest rates of car ownership, and low rates of car 
mode share commutes (Mattos 2019). More than 30 percent of commuters in 
Mattapan Square travel at least an hour to work each day compared to only 10 to 
15 percent of commuters in a suburb like Needham or Newton (Mattos).  Along 
with service improvements and new station construction, improving the bicycle 
infrastructure network around Fairmount Line stations will help more people 
utilize the commuter rail, and resolve at least a portion of the transportation 
deficit that burdens these neighborhoods (Kager, Bertolini, and Te Brömmelstroet 
2016). 

 The goal of this research is to develop a method for assessing where new 
bike infrastructure should be prioritized. How can we  expand bicycle 
infrastructure in a way that will be more equitable and useful for people living in 
the City of Boston along the MBTA’s Fairmount Commuter Rail Line? 
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SUITABILITY FACTORS
 To identify suitable streets for bike infrastructure expansion I began by 
running network analysis using the Fairmount Line stations as nodes and streets 
as the network. Assuming a biking speed of 10mph, I generated service areas for 
5 min, 10 min, and 15 min from the stations. 

 The 15 minute service area was used to bound the study area, and all 
proceeding layers were clipped to this 15 minute polygon. 

 The three distance polygons were  joined, then rasterized. This resulted in 
a raster were pixels with values from 20 to 0. Pixels with high values indicated that 
they fell within the 5, 10, and 15 minute ride-sheds of multiple stations.  

 I used Social Explorer to retrieve the following ACS Data for Census Tracts 
that fell within the 15 minute bike ride service area: percentage of households 
with no vehicle, population density, and median income. I gathered data on 
bicycle Level of Traffic Stress, and the EPA’s EJ Social Vulnerability Indicators.

The LTS data only included streets with bike infrastructure, so I buffered a TIGER 
streets layer and joined the LTS polylines onto the street buffers. 

 All of these layers were converted to rasters. These rasters were then 
reclassified and used in a Raster Calculator to identify streets with the 
combination of qualities that make them more or less suitable for bike 
infrastructure expansion. 

Raster calculator 
(Population Density x 50%) + (Percentage HH No Vehicle x 25%) + (Median 
Income x 50%) + (LTS x 20%) + (EJ Index x 50%) +(Proximity x 75%)
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 This research reveals a spatial concentration of multiple important indicators 
for directing bicycle infrastructure expansion into the neighborhoods surrounding 
the Fairmount Commuter Rail Line. Only considering the roadways within a 
15-minute bike range from the stations, there are already miles of roadways that 
warrant improvement. The callout above shows one of many sections of the map 
where many high suitability streets intersect. I call attention to this particular 
section by the Four Corners/Geneva Ave station because the concentration of 
high-suitability streets stand out in a visual assessment of the overall map, and it 
is very close to the station directly increasing the bike connections to the 
commuter rail. 

 There are several factors I was not able to include in this research, but could 
be incorporated to improve the suitability index. For example, slope is important 
to consider when assessing whether bicyclists will ride a particular route. This 
research’s suitability index does not account for steep streets, so some of the 
highly-ranked areas might be on hills that are inhospitable to most bicyclists. 

 It is also necessary when proposing to add bicycle infrastructure that it is 
enmeshed in its cultural, spatial, and political surroundings (Hoffman, 2016). 
Activists, advocates, and researchers have drawn attention to the effects that 
urban infrastructure investment has on minority and marginalized populations 
that are frequently under resourced and left out of public decision making 
processes. Although the numbers might add up, and the data might point 
towards certain suitable areas, the local context and community should be 
considered in ways that are not incorporated into this research. 
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