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• Analytical Tool (Regional)
1. Transit Service Provided vs Demand – DVRPC
2. Minneapolis/St. Paul Route-level Analysis – Metro Transit
3. Portland, OR Bike-Path Analysis – PSU Transportation Center
4. Denver Regional Equity Atlas – DRCOG

• Analytical Tool (Nationwide)
5. Accessibility Analysis Tool – Accessibility Observatory, UMN
6. EPA’s Smart Location Mapping – EPA Smart Growth

• Academic Literature
7. Public Transit Needs Gap Analysis by Graham Currie

Examples of Accessibility Measure
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• Origins
– Total Population
– Low Income 
– Minority 
– Elderly 
– Persons with Disabilities
– Transit Dependent

• Destinations
– Employment Centers
– Medical Facilities
– Educational Institutions
– Social Services

• Services
– Public Transit

• Local /Express Bus/BRT
• Commuter Rail/Metro

– Bike Network
– Walk Network

• Gaps
– Demand/Need
– Supply (Quantity & Quality)
– Gaps Analysis

• Possible Solutions

Steps in Accessibility Analysis
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1. Delaware Valley Regional Planning Commission 
(DVRPC) Analysis 

Steps in the Process
• Transit Demand Estimation
• Transit Supply Estimation
• Analysis
• Gaps Identification

DVRPC Model
• 25 Counties
• 3,400 TAZs
Data Source
• GTFS
• OpenStreetMap (OSM)
• Regional Data

Development of a Regional Forecasting Model Based on Google Transit Feed – Chritopher Puchalsky, et.al.
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1. DVRPC Analysis (Cont…)
Transit Demand Scores

TAZ-level Transit Demand = 
[0.4*(pop/acre)] + 
[0.09*(jobs/acre)] + 
[0.74*(0-car HH/acre)]

(Uses population density, job 
density, and density of 0-car 
households to assess likely 
transit demand)
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1. DVRPC Analysis (Cont…)
GTFS Network
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1. DVRPC Analysis (Cont…)
Transit Supply Scores

TAZ-level Transit 
Supply = 
24-hour transit vehicle 
departures by TAZ 
(from GTFS Data)
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1. DVRPC Analysis (Cont…)
Transit Service Provided vs. Transit Service Demanded



10http://www.metrotransit.org/sip

2. Metro Transit (Minneapolis & St. Paul)
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Metro Transit Bus Service Improvement Plan.
=> Productivity (50%-existing population, existing employment, job 
concentration….)
=> Social equity (25%-low-wage jobs, service to low-income and 
minority population, disabled person, 0-car household)
=> System connectivity (25%-new population served, key 
destinations served, connecting routes, educational institutions, off-peak 
and span of service)

http://www.metrotransit.org/sip

2. Metro Transit (Minneapolis & St. Paul)
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2. Metro Transit (Cont…)
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2. Metro Transit (Cont….)
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2. Metro Transit (Cont….)
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3. Portland-Equity Analysis of Bicycle Plan

https://www.portlandoregon.gov/transportation/article/264747
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3. Portland-Equity Analysis (Cont..)
Where high poverty/low-income people live & bikeway miles/sq.mile
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3. Portland-Equity Analysis (Cont..)
Where high minority/low-income people live & bikeway miles/sq.mile
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3. Portland-Equity Analysis (Cont..)
Where high youth/low-income people live & bikeway miles/sq.mile
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3. Portland-Equity Analysis (Cont..)
Where high elderly/low-income people live & bikeway miles/sq.mile
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3. Portland-Equity Analysis of Bicycle Plan
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4. Denver Regional Equity Atlas

• Uses GTFS, ACS 2007-2011 and LEHD Data
• The users can create maps showing the region’s major origins and 

destinations in relation to the current and future transit network.
• It generates reports on demographic and economic data. 
• The Atlas emphasizes the accessibility to region’s economically 

disadvantaged residents. 
• The future transit network shows connection to jobs, healthcare 

providers, schools, grocery stores, parks and other essential 
destinations.

http://www.denverregionalequityatlas.org/
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4. Denver Regional Equity Atlas(Cont…)
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5. Accessibility Observatory - UMN Study

• Accessibility calculations are performed for every block in a given 
metropolitan area

• Pedestrian network from OpenStreetMap.org
• Transit Schedule – GTFS
• Labor and Employment  - LEHD
• Travel time calculations performed by OpenTripPlanner.org using 

access, transfer, wait and In-vehicle times.

http://access.umn.edu/
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5. Accessibility Observatory-UMN  (Cont…)
Number of Jobs within 30 minutes – Washington, D.C.
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• EPA’s Smart Location Database (SLD) is a nationwide geographic data resource for 
measuring location efficiency of various places.

• Data sources used to develop SLD:
– TIGER
– 2010 Census; ACS; LEHD
– HERE
– Protected Areas Database of the United States (PAD-US)
– TOD Database
– GTFS

• It includes more than 90 attributes – residential and employment density, land use diversity, 
access to destinations, and distance to transit.

• SLD can be downloaded for the entire nation or for a single state, metro region, or locality.

6. EPA’s Smart Location Mapping

http://www.epa.gov/smartgrowth/smartlocationdatabase.htm#SLD
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6. EPA’s Smart Location Mapping(Cont..)
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6. EPA’s Smart Location Mapping(Cont..)
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This paper presents an  approaches that measure the geographical 
distribution of transport needs and compares this with the distribution of 
public transport service availability/quality

Graham Currie
Monash University, Australia

TRR#1895, 2004

7. Transit Needs Gap Analysis

http://trb.metapress.com/content/j07q2m7121792075/?genre=article&id=doi%3a10.3141%2f1895-18
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7. Transit Needs Gap Analysis(Cont..)
T r ip  P u rp o s e  D e s t in a t io n s  U s e dT r ip  P u rp o s e  D e s t in a t io n s  U s e d

 C B D  – H o b a r t  C B D

 P o o ls  – p u b lic  s w im m in g  p o o ls

 S h o p s  – m a jo r  g ro u p s  o f  s h o p s

 U n iv e rs it ie s  – m a jo r  te r t ia ry  e d u c a t io n  fa c ilit ie s

 S p o rts  – k e y  re c re a t io n a l s p o r t in g  fa c ilit ie s

 P h a rm a c y  – c h e m is ts  

 R e g io n a l – la rg e r  re g io n a l s h o p p in g  c e n te rs

 E m p lo y e rs  – la rg e r  s c a le  e m p lo y e rs  m a in  lo c a t io n

 S c h o o ls  – m a jo r  p r im a ry  a n d  s e c o n d a ry  s c h o o ls

 H o s p ita ls  – m a jo r  c lin ic s  a n d  h o s p ita l s ite s

 F o o d  S to re s  – c o n v e n ie n c e  s h o p p in g / lo c a l s to re s

 C in e m a  – m o v ie  h o u s e s

 C h ild  C a re  – s ite  fo r  a  c h ild  c a re  c e n te r  o r  c rè c h e

 D o c to rs  – in d iv id u a l s u rg e r ie s  o r  c lin ic s

 C B D  – H o b a r t  C B D

 P o o ls  – p u b lic  s w im m in g  p o o ls

 S h o p s  – m a jo r  g ro u p s  o f  s h o p s

 U n iv e rs it ie s  – m a jo r  te r t ia ry  e d u c a t io n  fa c ilit ie s

 S p o r ts  – k e y  re c re a t io n a l s p o r t in g  fa c ilit ie s

 P h a rm a c y  – c h e m is ts  

 R e g io n a l – la rg e r  re g io n a l s h o p p in g  c e n te rs

 E m p lo y e rs  – la rg e r  s c a le  e m p lo y e rs  m a in  lo c a t io n

 S c h o o ls  – m a jo r  p r im a ry  a n d  s e c o n d a ry  s c h o o ls

 H o s p ita ls  – m a jo r  c lin ic s  a n d  h o s p ita l s ite s

 F o o d  S to re s  – c o n v e n ie n c e  s h o p p in g / lo c a l s to re s

 C in e m a  – m o v ie  h o u s e s

 C h ild  C a re  – s ite  fo r  a  c h ild  c a re  c e n te r  o r  c rè c h e

 D o c to rs  – in d iv id u a l s u rg e r ie s  o r  c lin ic s

T r ip  P u rp o s e  D e s t in a t io n s  U s e dT r ip  P u rp o s e  D e s t in a t io n s  U s e d

 C B D  – H o b a r t  C B D

 P o o ls  – p u b lic  s w im m in g  p o o ls

 S h o p s  – m a jo r  g ro u p s  o f  s h o p s

 U n iv e rs it ie s  – m a jo r  te r t ia ry  e d u c a t io n  fa c ilit ie s

 S p o rts  – k e y  re c re a t io n a l s p o r t in g  fa c ilit ie s

 P h a rm a c y  – c h e m is ts  

 R e g io n a l – la rg e r  re g io n a l s h o p p in g  c e n te rs

 E m p lo y e rs  – la rg e r  s c a le  e m p lo y e rs  m a in  lo c a t io n

 S c h o o ls  – m a jo r  p r im a ry  a n d  s e c o n d a ry  s c h o o ls

 H o s p ita ls  – m a jo r  c lin ic s  a n d  h o s p ita l s ite s

 F o o d  S to re s  – c o n v e n ie n c e  s h o p p in g / lo c a l s to re s

 C in e m a  – m o v ie  h o u s e s

 C h ild  C a re  – s ite  fo r  a  c h ild  c a re  c e n te r  o r  c rè c h e

 D o c to rs  – in d iv id u a l s u rg e r ie s  o r  c lin ic s

 C B D  – H o b a r t  C B D

 P o o ls  – p u b lic  s w im m in g  p o o ls

 S h o p s  – m a jo r  g ro u p s  o f  s h o p s

 U n iv e rs it ie s  – m a jo r  te r t ia ry  e d u c a t io n  fa c ilit ie s

 S p o r ts  – k e y  re c re a t io n a l s p o r t in g  fa c ilit ie s

 P h a rm a c y  – c h e m is ts  

 R e g io n a l – la rg e r  re g io n a l s h o p p in g  c e n te rs

 E m p lo y e rs  – la rg e r  s c a le  e m p lo y e rs  m a in  lo c a t io n

 S c h o o ls  – m a jo r  p r im a ry  a n d  s e c o n d a ry  s c h o o ls

 H o s p ita ls  – m a jo r  c lin ic s  a n d  h o s p ita l s ite s

 F o o d  S to re s  – c o n v e n ie n c e  s h o p p in g / lo c a l s to re s

 C in e m a  – m o v ie  h o u s e s

 C h ild  C a re  – s ite  fo r  a  c h ild  c a re  c e n te r  o r  c rè c h e

 D o c to rs  – in d iv id u a l s u rg e r ie s  o r  c lin ic s

Need Indicator – Person Type

Adults without cars

Persons Aged 60+

Adults on Low Income

Adults in the Labor Force

Students

Persons on Disability 
Pensions



30

Supply Modeling
TransCAD Modelling 

System

Each Route coded for 5 
time periods:
– A.M. peak
– Interpeak
– Evening
– Saturday
– Sunday

7. Transit Needs Gap Analysis(Cont..)
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Transit Service = Calculated generalized costs by area to each of 
the 14 trip purposes, considering walk time, fare, wait time, value of 
time and transfer time.

Transit Needs = (0.22*adults without cars) +(0.17*Accessibility) 
+(0.16*Persons aged over 60 years) +(0.14*Persons on a disability 
pension) +(0.11*Adults on a low income) +(0.10*Adults not in the labor 
force) +(0.10*Students)

7. Transit Needs Gap Analysis(Cont..)



32

0 4 8 12
Kilometers

Low Income
0 to 10 (81)
11 to 20 (83)
21 to 29 (77)
30 to 41 (78)
42 to 100 (68)

7. Transit Needs Gap Analysis(Cont..)
Need Score – Low Income



33

0 4 8 12
Kilometers

Aged (60+)
0 to 11 (84)
12 to 18 (86)
19 to 23 (66)
24 to 32 (75)
33 to 100 (76)

7. Transit Needs Gap Analysis(Cont..)
Need Score – Age 60+
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0 1 2 3
Kilometers

Total Needs
0 to 19
20 to 29
30 to 44
45 to 62
63 to 100

Transit Needs = 
(0.22*adults without cars) 
+(0.17*Accessibility) 
+(0.16*Persons aged over 
60 years) +(0.14*Persons 
on a disability pension) 
+(0.11*Adults on a low 
income) 
+(0.10*Adults not in the 
labor force) 
+(0.10*Students)

7. Transit Needs Gap Analysis(Cont..)
Total Need Score
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7. Transit Needs Gap Analysis(Cont..)
Doctors AM Peak – Costs to Doctors
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0 4 8 12

Kilometers

AM PEAK
15
16
18
20
24
25
30
Other

7. Transit Needs Gap Analysis(Cont..)
AM Peak High Priority Need Gaps
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• Census 
– TIGER/Line; Census 2010; American Community Survey; Longitudinal Employment-Household Dynamics (LEHD)

• Local Data
– Household Survey; Employment Data

• HERE Data
• EPA Smart Location Database
• Protected Area Database of US (PAD-US)
• TOD Database
• General Transit Feed Specification (GTFS)
• OpenStreetMap
• Local Transit network
• Google Places

Data for Connectivity + Accessibility Analysis
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Denver Regional Council Of Governments (DRCOG) 
Analysis

Analysis Using Denver Area Data 
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DRCOG: Low-Income Tracts
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DRCOG: 0-Car Household Tracts
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DRCOG: Elderly Population Tracts
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DRCOG: Minority Tracts
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DRCOG: Transit Work Trips Share



45

DRCOG: Jobs per Square Mile
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DRCOG: Hospital Beds
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DRCOG: Hospitals + Elderly Population
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DRCOG: Hospitals + 0-Car Household
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DRCOG: Schools + School-Age Population

49
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DRCOG: GTFS Network
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DRCOG: 0-Car Household + Transit Stops
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DRCOG: Elderly Population + Transit Stops


