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Abstract 
 
The Census divides urban areas into different sized polygons:  Census 
Tracts, Block-Groups and Blocks, where Block-Groups can be mapped as 
subsets of Tracts and Blocks as subsets of Block-Groups.  In Los Angeles 
County, Tracts have an average radius of .7 miles, which is too long for 
transit walk distances.  Tracts can be used to address global planning issues, 
such as transit accessibility of rail corridors to lower income communities.  
Block-groups have an average radius of .4 miles, which is between bus and 
rail walk distances.  Block-Groups have been used to evaluate siting of 
transit centers.  Metro’s Title 6 submittal (accessibility by ethnic status) uses 
tracts but will substitute block-groups when service only touches a single 
boundary area of a tract.  Blocks are generally the size of city blocks.  Metro 
uses them to analyze accessibility for populations with limited mobility, such 
as wheelchair users.  The paper provides illustrations of each type of 
analysis. 



Using Census Tracts

• Low Income Areas Served by 
Metro Rail

• Title 6 Submittal:  Equitable 
Service by Ethnicity





 

K ey  Po in ts fo r A reas Served  by  M etro  R ail
 

• Issue  A ddressed .   D isparity  o f patrons’ 
m edian  incom e by  m ode:  
o  R ail Patron  incom e is 83%  higher 

than  B us Patron  Incom e. 
 

• M y th :  R ail Service is in  h igher incom e 
areas. 

 
• R eality :  T he R ail pa tron incom e 

d istribu tion  is b im odal.  It represen ts 
curren t bus and new  choice riders. 
o R ail lines are  p laced  in  corridors 

w ith  existing  h igh  dem and . 
o C hoice riders w ill go  longer 

d istances to  ride ra il. 
 

• M ap reflects rea lity : 
o R ail L ines tend  to  be  in  low er 

incom e areas. 
 
C onclusion :  L ike  the  G irl Scout song 1 ra il 
a ttrac ts bo th  o ld  and  new  friends, h igh  and  
low  incom e riders. 
                                                
1 “M ake new  friends bu t keep  the o ld , on e is silver bu t the o ther is go ld” 







 

Key Points for Title 6 Submittal 
 
• Issue Addressed.   Submitting a Title 6 

Report (Service to Minority Areas) via 
GIS Software not only meets federal 
requirements but also advances goals. 

 
• Transit System overlaid on Census Tracts.

o Census Tracts Color Ramped to show degree of 
Minority Representation: 
� Colors stepped by standard deviations from mean.  

69.5% is mean minority population in service area.  
 

• Problem:  Title 6 requires too many 
details to be mapped in overview. 
o Requires variety of service details, exact percentage of 

minorities reported, road system, activity centers, and 
cultural features. 
o Resolved by scaling (“zooming in”) capabilities of 

ArcReader software:  as user zooms down to a 
community level more and, sometimes, different detail 
is displayed 

  
• Conclusion:  Better Overview with no 

loss of Detail. 





Using Census Block-Groups

• Future Title 6:  Eliminate sparsely 
populated portions of Tracts.

• Transit Center Analysis





 

Key Points for Transit Center Analysis 
 
• Issue Addressed.   Are Proposed Transit 

Centers In Current Activity Centers? 
 

•  Analysis based on Customer Information 
Calls 
o  Origins and Destinations accumulated to Block-

Groups 
o  Ons/Offs also accumulated based on trip itinerary:   
� Counts every link boarding plus final link alighting
 

•  Problem with using Block-Groups: 
o  Size of BGs varies by residential density. 
� Resolution:  In addition to plotting absolute 

numbers, plotting of rates per BG area 
 

• Resulting Plots:   
o  Proposed Regional Transit Centers 
o  BGs with high absolute O/D 
o  BGs with high rates of O/D 
o  BGs with high absolute ons/offs 
o  BGs with high rates of ons/offs 

 
•  Conclusion:  The proposed Transit 

Centers are in high activity centers 
o  Two exceptions:  East and West LA Centers at 

stations at the end of proposed rail lines. 
�  These tend to become high activity centers 





Using Customer Information Calls 

•  Large amounts of free data involving no 
extra coding and data cleaning expense 

 
• Over 280,000 weekday calls per month 

•  Valid Origins and Destinations 
 

o  Required to complete suggested trip itineraries  
 

•  Transfer Points listed in trip itineraries 

•  But commonly seen as unrepresentative 
 

o  Presumes calls not by users making normal trips 
 
•  Empirical Evidence:  O/Ds no different 

from people answering on-board surveys 
 

o  Basis: Wilcoxon M atched Pairs Signed Ranks Test 
�  5000 person samples of callers and respondents 
 

o  Caveat:  O/D matrix had to be collapsed to the 151 
Community Service Areas of LA County 
�  A large enough sample could not be drawn for the 

O/D matrix of the 6352 block-groups in LA County







Using Census Blocks

• Wheelchair Boardings and 
Alightings





 

Key Points for W heelchair Stops 
 

•  Issue Addressed.  Schedule adjustment 
for Bus Lines with high wheelchair 
patronage. 
o  Average time per Boarding:       6 seconds 
o  Average time per W heelchair Boarding:   3 minutes 
o  Average time per W heelchair Alighting:  2 minutes 

 

•  Example:  W heelchair stops per Census 
Block in the San Fernando Valley 
o  M ap Identifies Van Nuys corridor as having over half 

the heavily used blocks in the Valley 
• M ost frequented Blocks are color coded by daily 

rate of use. 
• ArcReader function allows Schedule M akers to 

click on a Block to find total wheelchair ons and 
offs for the month. 

 
•  Schedule M akers, using ArcReader, can 

then select stops from the identified 
corridor. 
o  Selected Stops provide information for each 

wheelchair transaction: 
• The Line, Route, Bus Run, direction, date and 

arrival time of the bus.  Also, the operator ID and 
bus vehicle number.  The type of transaction 
(boarding or alighting) is also recorded. 

 
Conclusion:  Running time is added to 
appropriate Bus Runs.  



Pop-up tables using ArcReader 
 
 
Table from Wheelchair Census Block Map: 
 

 
                                                                                                       
 

Table from disaggregated Wheelchair activity at Bus Stops Map: 
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