
 

 WHERE’S THE BUS? 
  SPATIAL ANALYSIS OF BUS TRANSIT NEED & ACCESSIBILITY 

 

Introduction 

 

Miami-Dade County, Florida is a sprawling 
metropolitan area built around the car, 
and the county’s metrobus system is not a 
viable transportation alternative. Buses 
compete with car traffic and run 
infrequently. This burdens low-income 
people who depend on robust transit.  
  
This project aims to understand what 
social inequities may exist in Miami-Dade 
County’s bus transit system, by 
conducting suitability analyses of bus 
transit need (demand) & access (supply). 
 
Spatial questions: 

• What is the need (demand) for bus 
transit in Miami-Dade County?  

• What is the accessibility (supply) of 
bus transit in Miami-Dade County? 

IN MIAMI-DADE COUNTY, FL  

Methodology 
For analyses to determine the need 
(demand) of bus transit: 
 

Using census data, I focused on seven 
variables that I used as proxies for bus 
transit need. I normalized the variables by 
turning them into percentages using the 
field calculator tool, to arrive at the densi-
ties for each variable for each block 
group. For each variable, I did a polygon-
to-raster conversion in order to create a 
heat map of each of the variable densities. 
Using the raster calculator, I then created 
a raster weighted suitability map to deter-
mine the need (demand) for bus transit.  
 

For analyses to determine the accessi-
bility (supply) of bus transit: 
  

My analysis focuses on weekday midday 
bus transit. The variables for supply repre-
sent temporal accessibility (average bus 
frequency rating) and spatial accessibility 
(bus stop density, bus route density). 
  

For the average bus frequency variable, I 
used Transit Alliance’s bus frequency rat-
ings. For missing routes, I used Miami-
Dade County’s bus schedule app. I then 
did an attribute join of the frequency rat-
ings to the bus route layer.   
 

 
 
 
   

 
I spatially joined the bus routes layer and 
the bus stops layer to the block groups 
layer. I then calculated the density of bus 
routes and bus stops per square mile. 
  

I converted each variable from polygon to 
raster. I then used raster calculator to cre-
ate a weighted suitability of the accessibil-
ity (supply) of bus transit. 

Variable (in densities) Weight 

Low-income households ($30k and under) 25% 

Zero-vehicle housing units 20% 

Elders (65 years and older) 15% 

People who carpool to work 15% 

People who commute to work by transit 10% 

Youth (17 years and younger) 10% 

People of color (non-white population) 5% 

Weights of variables in the Bus Transit Need map:  

Conclusion 
The resulting raster suitability map for the 
need (demand) for bus transit in Miami-
Dade County significantly overlaps with 
low-income communities. The map also 
indicates that there is need for bus transit 
in communities not concentrated by low 
incomes but located far from the city cen-
ter. Considering the carpooler variable, 
one can see there is demand for more 
collective forms of transit in these commu-
nities, regardless of income.   
 

The resulting raster suitability map for the 
accessibility (supply) of bus transit in Mi-
ami-Dade County indicates that there is 
considerable overlap between communi-
ties that are best served by bus transit 
and communities with a higher concentra-
tion of low-income households and of 
people of color. Since the impetus behind 
my research questions was to understand 
whether more marginalized communities 
were better or more poorly served by bus 
transit, it is heartening to see through this 
analysis that low-income communities of 
color in the northern parts of Miami-Dade 
County are well served by bus transit.  
 

Comparing the final suitability maps, there 
are communities not served by bus who 
need better access to transit, particularly 
farther west and south. While people in 
suburban communities rely on car transit, 
the map for the bus transit need indicates 
that people in these communities under-
served by bus transit would use alterna-
tive transportation methods if they had the 
option of a more reliable bus system.   
 

This research highlights the importance of 
social equity for Miami-Dade’s public 
transit system. Further work can include 
looking at suburban populations to under-
stand these communities’ bus-transit use 
and need, to develop a more comprehen-
sive and integrated system. 
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Bus frequency Rating 

Every 15 minutes or less 4 

Every 16 - 24 minutes 3 

Every 25 - 30 minutes 2 

Every 31 - 60 minutes 1 

Transit Alliance’s 

classifications of 

bus frequency 

ratings: 


