
Service Area Analysis of Portland's
METRO Bus System

Andy Smith-Petersen, University of Southern Maine - andysp@usm.maine.edu



Service Area Analysis of Portland's
METRO Bus System

METRO Background

•8 routes serving Portland, South Portland, Falmouth 
and Westbrook

•100,000+ passengers/month, +11% 1997-2005 
(GPCOG/METRO, 2006)

•Miles covered daily: almost 3,000 (GPCOG, 2006)

•Total number of stops: 489 in Portland alone (City of 
Portland)
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Project Specifications

•Determine the areas of the city served within ¼ mile 
(roughly five minutes' walk) of each bus stop along 
with some corresponding demographics

•Identify potential new areas for service
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Data

•Building footprints, parcels, Census block geometry 
(City of Portland)

•METRO stops and routes (GPCOG)

•E911 roads, Additional Census data (MEGIS, US 
Census Bureau CTPP)
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Straight-Line Buffer
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Building the Network Dataset



Service Area Analysis of Portland's
METRO Bus System

Solving the Service Area



Service Area Analysis of Portland's
METRO Bus System

Network Service Area
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Select by Location
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Need Index (Yao, 2007)
NI(i) = .085x

1
 + .087x

2
 + .465x

3
 +.038x

4
 -.066x

5
 + .046x

6

(i) = traffic analysis zone (TAZ)
X1 = % of workers below poverty line
X2 = % of workers from 100 – 150% of poverty line
X3 = % of workers with 0 vehicles available
X4 = % of workers with 1 vehicle available
X5 = employment rate
X6 = population density

Figures from metro Atlanta
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Traffic Analysis Zones
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Need Index
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Need Index
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Need Index
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Need Index



Service Area Analysis of Portland's
METRO Bus System

Enhancements

•Look beyond city borders

•Refine Need Index/calculate NI coefficients for 
Portland

•Examine impact of island populations

•Exclude areas where people don't walk (water, 295)

•Improve footpath/parking lot coverage
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