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1 Introduction  
The University of Cincinnati is generally thought of as a Òcommuter campusÓ due to the 
number of students who do not live on campus.  While this definition of commuter 
campus may have relevance to the planners of campus activities, it is not the only 
definition.  In the context of an urban campus aiming to decrease its emissions of 
greenhouse gasses (as a signatory to the American College and University PresidentsÕ 
Climate Commitment) and move toward environmental sustainability, a more 
transportation-oriented definition of Òcommuter campusÓ becomes significant.  
Recognizing that the greenhouse gas emissions from automobiles (especially when 
occupied by only a single person) are a significant portion of the total emissions related 
to university activities, the question thus becomes, ÒHow many of the people who come 
to UCÕs campus every day can get there without driving an automobile?Ó.  In light of 1) 
UCÕs urban location amongst traditional residential neighborhoods and 2) the recently 
instituted partnership called UC*Metro between UC and the Southwest Ohio Regional 
Transit AuthorityÕs Metro whereby any person displaying a UC identification card can 
ride for free (while the University pays fixed amount to cover all riders), the possibility 
arises that a large number of travelers to campus can get there without an automobile.   

2 Methods  
Using data provided by the Registrar and Human Resources, the addresses of all 
undergraduate students enrolled for Fall Quarter 2008 and all current employees were 
geocoded using GIS software.  Regarding the student address data provided by the 
Registrar, it is important to note that students must provide a permanent address, and 
have the option of providing a local address.  As a result, only about 5000 of 
approximately 27,000 students provided local addresses.  The list from the Registrar thus 
used a local address when available and a permanent address otherwise.  This leaves the 
possibility that a great number more students may have local addresses that are not 
reported (in fact, of three roommates with whom the author shares a residence 
approximately a block away from campus, none had listed a local address, while the 
author had).  With regard to the student data, the results of this analysis likely show a 
somewhat smaller number of students with walk or Metro access to campus than reality. 
 
Metro routes serving West Campus were identified by selecting all routes that passed 
within 0.1 miles of campus.  In actuality, it would be possible to get to campus via 
virtually any Metro route due to the possibility of transfers, though the hassle of transfers 
is considered a strong enough impediment to exclude that possibility from this analysis.   
 
The numbers of students whose home college is housed on West Campus and all 
employees (no campus indicator was available for employees) living within various air 



buffer, or Òas-the-crow-fliesÓ, distances from West Campus and the selected Metro routes 
were determined using GIS software.  In addition, numbers of employees and students 
meeting either the campus access or Metro access criterion were counted, i.e. those living 
within either 0.5 miles of campus or .25 miles of a Metro route to campus, and separately, 
within 1 mile to campus or 0.5 miles to a Metro route to campus.   
 
In addition, the correlation between the number of UC addresses near a Metro route and 
the number of rides by those showing a UC ID was investigated.    
 
Finally, the numbers of students and employees living within various distances of all 
Metro routes were determined as a rough measure of the level of Metro service to the UC 
population.   
 

3 Results  
Access to campus 
Of the 27,747 student addresses provided by the Registrar, 17,308 have a home college 
on West Campus.  Of these, 15,581 were successfully geocoded, with 12,596 of them 
being located within 70 miles of West Campus.  This leaves 2985 addresses at a distance 
from campus where it is reasonable to assume that the student does not actually live at 
that addresses while attending classes, and likely has an unreported local address.   Of 
10046 employee addresses, 8711 were successfully geocoded, all within 70 miles of West 
Campus (though the addresses were not specifically denoted as being employees on West 
Campus).   
 
Figure 1 shows the proximity of student addresses of West Campus students to West 
Campus.  Figure 2 shows a detail of Figure 1 in the region nearest to campus.  There 
appears to be some significance to the approximately 0.8 mile distance to campus, as the 
slope of the curve drops off sharply at that point.  In addition, the section of the curve 
from zero to four miles from campus appears to show ÒextraÓ density when compared 
with the shape of the whole curve.  Possible explanations for this are a maximum distance 
students are willing to walk to campus, or the variation in cost or quality of housing in the 
region around campus.  An investigation into the actual causes may be of interest.   



 
Figure 1 

 
Figure 2 

The detailed proximity analysis was not undertaken for the employee addresses because 
they are not necessarily all West Campus employees.   
 
Figure 3 and Figure 4 show the percentages of students, employees, and the combined 
university population that can get to West campus without an automobile according to the 
access criteria of an address 0.5 miles to campus or 0.25 miles to Metro route serving 
campus for Figure 3, and 1 mile to campus or 0.5 miles to Metro route serving campus 
for Figure 4.  In both figures, the Òbest caseÓ column represents what would happen if all 
students with addresses geocoded to outside of 70 miles from campus were assumed to 
have local addresses with either walk or Metro access to campus.  This does not include 
the possibility that students whose addresses were geocoded to within 70 miles of campus 



but outside of the access area actually have local addresses in the access area (i.e. a 
student may have an address reported that is 30 miles from campus, but actually lives in 
an apartment 1 block from campus).  The fact that not all of the employees included in 
this analysis actually travel to West campus as their worksite introduces another error 
into this analysis, and may make the results presented here slightly show slightly fewer 
employees with walk- or Metro-access to campus than reality.  Based on these two 
figures, it can be said that roughly 35% of the UC population can get to campus without 
an automobile (while, based on the available information, the actual number may range 
from about 29% to 43%).   

 
Figure 3 



 
Figure 4 

UC*Metro Program  
Figure 5 shows the number of UC addresses within a 0.25 mile air buffer of each Metro 
route versus the number of UC rides on that Metro route.  A linear least-squares fit 
regression line (limited to a y-intercept greater than or equal to zero) is shown.  Routes 15 
and 17 (combined under route 17 Ð see Appendix B) and 18 and 19 (combined under 
route 18) seem to draw an especially high number of UC riders from the surrounding 
addresses, while routes 71/72, 75 and 51 seem to draw especially low numbers.  It should 
be noted that routes 71/72 and 75 are express routes, and likely have stops that are spaced 
farther apart than non-express routes.  In this case, the air buffer distance from the route 
line method of counting addresses will overestimate the number of addresses with access 
(in fact, this error will occur on all routes, but to a greater extent on routes with greater 
spacing between stops).  Efforts to improve utilization of the UC*Metro service may 
benefit from an inquiry into the characteristics of routes with especially high and low 
utilization.   



 
Figure 5 

Figure 6 shows the same relationship, but with an air-buffer distance of 0.1 miles.  Note 
that the R2 for this linear fit is much higher Ð 0.56 compared to .37 Ð than for the 0.25 
mile distance (which is the rule-of-thumb distance used by transportation planners).  This 
suggests that the rule-of-thumb distance may not be the best rule of thumb, at least for the 
UC community.  A thorough analysis of the sensitivity of the linear fit to the buffer 
distance was not undertaken due to the extremely manual nature of this particular 
exercise and the limited available time.   

 
Figure 6 



Figure 7 shows the percentages of employees and students with addresses within various 
buffer distances from any Metro route.  At the rule-of-thumb distance of 0.25 miles, 
slightly less than 60% of the UC population has access to any Metro route.   

 
Figure 7 

4 Conclusions  
The ideas and findings in this report represent a first step in the understanding of the 
transportation sustainability situation faced by the University of Cincinnati.  According to 
the crude measures of access described here, approximately 35% of the UC population is 
able to travel to campus without an automobile.  Further work is necessary to develop 
these ideas, namely in two arenas: improving the data and methods used here; and 
investigating the reasons behind some of the findings.   
 
Regarding the data and methods used here, it would be most important to improve the 
address data source to represent where students are actually living.  This could be 
accomplished by requiring a local address if it exists, while allowing the student to 
choose the permanent address as the mailing address.  It would also help improve the 
access measures and predictive power of the analysis here if street network buffers and 
frequency or times of service were used for individual bus stops, rather than route lines.  
This level of analysis would likely require a close partnership with Metro.   
 
Efforts to increase the percentage of the UC population that can get to campus without an 
automobile may benefit from investigations into and leveraging of the reasons driving the 
high density of student residences in the area 0.8 miles from campus.  Efforts to increase 
the utilization of the UC*Metro program (which would benefit UC in the area of 
congestion and parking reduction and Metro in the increased ridership) could focus on 
the characteristics of routes that draw high numbers of geographically available UC riders 



as compared to the routes that draw low numbers of them.   
 
Finally, it should be noted that while it is one thing to increase the number of people who 
can travel to the UC campus without an automobile, it is another thing to increase the 
number of people who do.  The information that comes from a further investigation of the 
ideas presented here will likely need to make its way into marketing or policy decisions 
in order to maximize the shift toward sustainable transportation behaviors.   
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Appendix B 
Further technical details on the use of GIS software 

 
This section provides more detail in the description of the methods used in this analysis 
so that it can be reproduced or extended with greater ease.  
 
1.  All GIS work was done using ESRI ArcGIS 9.2.   
 
2.  Addresses were geocoded using the ESRI StreetMap USA address locator.  There is a 
great deal of room for improvement in the geocoding reference data, as only about 80% 
of all addresses were matched automatically.  Due to the sheer number of addresses used, 
manual matching was not attempted.  It should be noted, however, that a quick check of 
many of the unmatched addresses on Google Maps found that nearly all of them were 
successfully geocoded by whatever address locator or reference data Google Maps uses.   
 
3.  All proximity operations were done using the ÒSelect by locationÓ command to select 
features in one layer based on a buffer distance from features in another layer.  Number 
of addresses in the buffer was simply the number of selected features in the address layer.   
 
4.  A handful of the Metro routes, though different in route number, are operationally 
integrated such that the ridership numbers can only be reported for them in aggregate.  
The combined routes are as follows: 

11, 69 
16, 22 
15, 17 
18, 19 
28, 50 
10, 32 

43, 45, 47 
66, 67 
71, 72 

The number of addresses within the buffer from all routes in a group was used with the 
UC ridership number for that group for the ridership correlation.   


