
Methods of Analysis in ArcMap:

1. Collected/created four data layers 
and projected in same coordinate 
system.
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- Generated 200 random 

points within area of study  
- Snapped points to closest road 

to include them in network analysis

3. Network Analyst
- Created shapefile network dataset based on roads in ArcCatalog
- �/�R�D�G�H�G���E�X�V���V�W�R�S�V���D�Q�G���U�D�Q�G�R�P���S�R�L�Q�W�V���L�Q�W�R���³�F�O�R�V�H�V�W���I�D�F�L�O�L�W�\�´���D�Q�D�O�\�V�L�V
- Trials created routes from each random point to closest bus stop, 

provided route was less than specified length parameter
- 5 trials completed with length parameters of 1/8, 1/4, 1/2, 1, 2 miles

(example of generated routes within ¼ mile)

Results Within Existing Bus Network:
Average walking distance: 1501 ft (>¼ mile)

Distance # Routes (out of 200) Average length (ft.)
Eighth mile 70 338
Quarter mile 114 581
Half mile 172 1016
One mile 194 1329
All routes 200 1501

Rationale:
�‡Exploring GIS applications in urban studies
�‡Generally accepted urban walking distance of 5 minutes (= ¼ mile)
�‡Anecdotal evidence of poor bus service in SW Portland
�‡�3�R�U�W�O�D�Q�G�¶�V���S�X�E�O�L�F���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���G�H�S�D�U�W�P�H�Q�W�����7�U�L�P�H�W�����G�R�H�V���S�U�R�Y�L�G�H

walking distance, but for only one route at a time

Results With New Stops Added:
Average walking distance: 1147 ft (< ¼ mile)

Distance Routes (out of 200) Average length (ft.)
Eighth mile 74 344
Quarter mile 133 630
Half mile 188 969
One mile 199 1121
All routes 200 1147

Questions:
�‡What is the average walking distance to bus stops in SW Portland?
�‡What % of locations are within ¼ mile of a bus stop? ½ mile?
�‡How could adding new bus stops improve these results?
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Data Layers:
1. 4 Digital orthoquad aerial photos, raster data

(Source: University of Oregon Map Library)
2. Area of study, polygon shapefile

(Source: Created for project)

(4 rasters and area of study polygon)

3. SW Portland roads, polyline shapefile
(Source: Clip of polyline shapefile of national road system from ESRI)

4. Existing bus stops, point shapefile
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(roads/existing bus stops)

Adding Bus Stops:

Added 19 new stops in areas of poor 
service, as determined by initial results 

4.6% increase in total bus stops

Ran 5 route generation trials in network 
analyst using same length parameters

as in initial methods of analysis

Conclusions/Discussion:
Average walking distance from random points to nearest stop was just 
over ¼ mile before any stops were added. The analysis showed several 
areas of poor bus service. A <5% increase in total stops led to a 24% 
decrease in average walking distance, and a 14% increase in routes less 
than ¼ mile. Adding just a few stops could substantially increase the 
number of residents within ¼ mile walking distance of a bus stop.

GIS analysis was crucial to this research. Instead of relying on anecdotal 
evidence of residents complaining about walking distance, GIS provided a 
means of efficiently collecting, creating and analyzing a large amount of 
data. ArcMap aided in visually identifying areas of poor service, allowing 
new stops to be placed  where most needed.

The next step for this research would be determining the cost 
effectiveness of adding new stops; this would necessitate identifying 
redundant existing stops that could be replaced with new ones in areas of 
poor service. Network Analyst could be used to this end. Also, a new 
analyst tool in ArcMap which would place new stops that minimize 
average walking distance in a given area would be ideal.

Another factor to take into consideration in further research would be 
neighborhood demographics. Correlating census data with the network 
analysis could help determine whether less affluent residents (who are 
more likely to use public transportation) are living in areas of poor service, 
and how that could be improved.

(Special thanks to Lynn Carlson for assistance with collecting and aligning 
data layers!)


